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The  Sales  Tax  Problems  of  the  General 
and  Sub-Contractor 


The  Assoc-iatioii  of  Canadian  Building  and  Construc- 
tion Industries  makes  the  following  announcement 
through  the  secretary,  Mr.  J._C.  Reilly: 

Considerable  difterence  of  opinion  has  arisen  amonS 
some  of  our  members  in  the  interpretation  of  the 
sales  tax  regulations,  involving:  the  exact  status  of 
certain   sub-contractors   who  are   also   manufacturers. 

iCertain  sub-contractors  for  steel,  architectural  iron, 
marble,  elevators,  etc.,  who  have  taken  sub-contracts 
to  supi)ly  and  erect  their  materials  have  billed  the 
general  contractors  with  sales  tax  on  the  estimated 
selling  price  of  the~material  manufactured  by  them 
and  which  they  were  installing  in  the  building. 

General  contractors  dispute  the  right  of  the  sub- 
contractor to  add  the  sales  tax  when  billinti'  the  amount 
of  his  sub-contract.  Where  material  only  happened 
to  be  supplied  by  the  same  firm,  to  be  installed  by  the 
general  contractors,  no  misunderstandinji-  has  arisen, 
and  of  course,  a  sales  tax  has  been  added  and  paid. 

Our  service  letter  No.  22.  which  accompanies  this 
gives  the  ruling  of  the  Department  of  Customs  and 
Excise,  on  such  manufacturers  operating  as  contrac- 
tors or  sub-contractors.  It  is  stated  that  under  the 
provision  of  the  law  as  it  stands,  the  department  have 
no  ()])tion  in  the  matter,  but  to  continue  to  regard 
manufacturers  who  erect  their  materials  into  Ijuildings 
as  subject  to  the  provisions  of  the  act. 

In  view  of  the  misunderstanding  which  has  arisen 
resulting  in  disi)utes  as  to  payment,  we  believe  that 
such  cases  will  be  dealt  with  on  their  merits  if  placed 
before  the   Department  of  Customs  and   h'.xrise.     We 


shall  be  pleased  to  render  this  service  to  our  members, 
and  others  engaged  in  the  industry,  if  particulars  are 
forwarded  to  us. 

In  the  future,  we  recommend  that  all  sub-contrac- 
tors and  trade  contractors,  when  giving  tenders  either 
to  general  contractors  or  to  owners,  should  state  speci- 
fically whether  the  tender  includes  the  allowance  for 
sales  tax  or  not.  If  same  is  not  included,  the  estimated 
selling  price  of  the  materials  to  be  manufactured,  and 
the  estimated  tax  payable,  should  be  .stated.  'I"he  gen- 
eral contractor  will  then  be  able  to  include  this  in 
his  bid. 

It  would,  however,  greatly  simplify  the  whole 
question  if  those  manufacturers  who  become  trade  or 
sub-contractors  would  estimate  the  tax,  and  include 
it  in  their  tender,  and  specifically  state  this  when  giv- 
ing their  bid. 

Re-sales  tax  on  lumber,  it  is  important  to  note 
that  there  it  no  tax  payable  on  lumber  when  purchased 
from  a  wholesaler  or  retailer,  who  is  not  the  manu- 
facturer of  said  lumber.  The  manufacturer  of  lumber 
is  the  man  who  takes  the  lojjs  and  converts  them 
into  dimensioned  timber  for  buildinsj;  materials,  and 
there  is  no  further  tax  payable  on  re-sales  after  leav- 
ing the  manufacturers'  hands. 

*       *       * 

The  members'  service  letter  referred  to  is  as  follows: 
The  changes  in  the  sales  tax  which  came  into 
eflfect  May  10th,  1921,  do  not  alter  the  status  of  con- 
tractors and  sub-contractors  as  previously  given. 
"Wihile  technically  manufacturers,  building  and  other 
similar  contractors  and  sub-contractors  are  regarded 
as  retailers." 

The  Department  of  Customs  and  Excise  has  ruled, 
however,  that  firms  classified  by  them  as  manufac- 
turers, even  though  they  may  also  operate  as  con- 
tractors and  sub-contractors,  must  be  regarded  as 
manufacturers  in  respect  to  goods  of  their  manufac- 
ture. They  are  held  responsible  for  the  collection  of 
sales  tax  from  their  customers,  on  the  selling  price  of 
their  manufactured  product. 

Such  firms  may,  if  they  wish,  segregate  the  manu- 
facturing section  of  their  business  from  the  contract- 
ing section.  The  manufacturing  section  will  then  col- 
lect sales  tax  from  the  contracting  section,  based  on 
the  same  prices  as  if  the  sale  were  made  to  the  re- 
tail trade. 

.Sales  Tax  changes  to  be  noted  are : 
(1)   On  Sales  and  Deliveries  bv  Canadian  Manu- 
facturers or  Producers,  and  Wholesalers  or  Jobbers, 

(a)  An  excise  tax  of  one  and  one-half  per 
cent.  (1>4%); 

(b)  A  tax  of  two  and  one-half  per  cent.  f2^%)  on 
the  duty  paid  value  of  g(K)ds  imported. 

(2)  On  Goods  Imported  by  Retailers  or  Consumers. 

(a)  ICxcise  tax  of  four  per  cent.  (4%),  payable  on 
the  duty  paid  value. 

(3)  On  Sales  by  Manufacturers  to  Retailers  or  Con- 
sumers, 

(a)  Excise  tax  pavnble  shall  be  three  per  cent. 
(3%); 

(4)  In  Respect  to  Lumber, 

(a)  A  tax  of  three  per  cent.  (3%)  on  importations ; 

(b)  An  excise  tax  of  two  per  cent  (2%)  shall  be 
imposed  on  sales  and  deliveries  bv  the  Can- 
adian manufacturer.  No  further  excise  tax 
shall  l)e  payable  on  lumber  re-sales. 
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Water   Power   Resourses 
of    Canada 


A  Re-analysis  of  Available  and  Developed  Powers  Places  Resourses 
in  More  Favorable  Light — Estimates  of  Future  Develop- 
ment— Principles  of  True  Conservation 


By  J.  H.  ChallioH,  Director  of  the  Water  Power 

During  the  past  two  years  there  has  been  under 
way  in  the  Dominion  Water  Power  Branch  a  careful 
re-analysis  and  computation  of  Canada's  water  power 
resources.  AH  existing  stream  flow  and  power  data 
available  from  Dominion  and  Provincial  sources,  have 
been  systematically  collated,  analysed  and  co-ordinat- 
ed with  a  view  to  preparing  on  a  uniform  basis  from 
coast  to  coast,  revised  estimates  of  the  power  avail- 
able. While  the  analysis  is  not  yet  finally  completed, 
sufficient  progress  has  been  made  to  warrant  the  pub- 
lication of  the  figures  given  herein. 

The  total  available  and  developed  power  re- 
sources are  presented  in  a  manner  not  heretofore 
adopted.  A  consideration  of  the  figures  will  indicate 
that  they  place  the  water  power  resources  of  the 
Dominion  in  a  much  more  favourable  light  than  have 
previously  published  compilations. 

While  the  resources  have  been  exhaustively  an- 
alysed in  so  far  as  the  information  available  will  per- 
mit, is  should  be  kept  in  mind  that  only  very  meagre 
data  is  to  hand  in  many  districts  and  for  many  rivers. 

Basis  of  Computation. 

The  figures  listed  in  the  accompanying  table  and 
diagram  are  based  upon  rapids,  falls  and  power  sites 
of  which  the  actual  existent  drop  or  the  head  possible 
of  concentration,  is  definitely  known  or  at  least  well 
established.  Innumerable  rapids  and  falls  of  greater 
or  lesser  power  capacity  are  scattered  on  rivers  and 
streams  from  coast  to  coast  which  are  not  as  yet  re- 
corded, and  which  will  only  become  available  for 
tabulation  as  more  detailed  survey  work  is  under- 
taken and  completed.  This  is  particularly  true  in  the 
more  unexplored  northern  districts.  Nor  is  any  con- 
sideration given  to  the  power  concentrations,  which 
are  feasible  on  rivers  and  streams  of  gradual  gradient, 
where  economic  heads  may  be  created  by  the  con- 
struction of  power  dams,  excepting  only  at  such 
points  as  definite  studies  have  been  carried  out  and 
the  results  made  matters  of  record. 

In  brief,  the  figures  hereunder  are  based  on  defi- 
nite rapids,  falls  and  power  sites,  and  may  be  said 
to  represent  the  minimum  water  power  possibilities 
of  the  Dominion. 

The  power  estimates  have  been  calculated  on  the 
basis  of  24-hour  power  at  807"  efificiency  on  the  basis 
of  "Ordinary  Minimum  Flow"  and  "Estimated  Flow 
for  Maxmum  Development."  The  "Ordinary  Mini- 
mum Flow"  is  based  on  the  averages  of  the  minimum 
flow  for  the  lowest  two  consecutive  seven  day  periods 
in  each  year,  over  the  period  for  which  records  are 
available.  The  "Estimated  Flow  for  Maximum  De- 
velopment" is  based  upon  the  continuous  power  in- 
dicated by  the  flow  of  the  stream  for  six  months  in  the 
y(ar.    The  actual  method  to  determine   this   flow  is 


Branch,  Dei)artineiit  of  the  Interior,  Ottawa 

to  arrange  the  months  of  each  year  according  to  the 
day  of  the  lowest  flow  in  each.  The  lowest  of  the  six 
high  months  is  taken  as  the  basic  month.  The  average 
fic  w  of  the  lowest  seven  consecutive  days  in  this 
month  determines  the  maximum  for  that  year.  The 
average  of  such  maximum  figures  for  all  years  in  the 
period  for  which  data  are  available  is  the  estimated 
maximum  used  in  the  calculation. 

This  estimated  maximum  development  is  based 
upon  the  assumption  that  it  is  good  commerical 
p  ictice  to  develop  wheel  installation  up  to  an 
amount,  the  continuance  of  which  can  be  assured  dur- 
ing six  months  of  the  year,  on  the  assumption  that 
the  deficiency  in  power  during  the  remainder  of  the 
year  can  be  profitably  provided  from  storage  oi  by 
the  installation  of  fuel  power  plants  as  auxiliaries 
The  correctness  or  otherwse  of  this  assumption  for 
any  particualr  site  can  ony  be  definitely  settled  by  the 
careful  consideration  of  all  circumstances  and  condi- 
tions pertinent  to  its  development.  The  method,  how- 
ever, enables  us  to  make  a  fairly  satisfactory  overall 
cstimTt-  't  *n?  maximum  hydraulic  power  available, 
as  distinctive  from  the  estimated  ordinary  minimum 
power  available. 

Available  and  Developed  Totals. 

The  recorded  power  available  throughout  the  Do- 
minion, under  conditions  of  ordinary  minimum  flow 
and  within  the  limitations  set  out  in  the  foregoing, 
is  18,255,000  h.p.  The  water  power  available  under 
estimated  flow  for  maximum  development,  i.  e.,  de- 
pendable for  at  least  six  months  of  the  year  is  32,- 
076,000  h.p.    (For  details  see  table  attached) 

There  are  installed  throughout  the  Dominion  water 
wheels  and  turbines  to  the  extent  of  2,471,000  h.p. 
However,  it  would  not  be  correct  to  place  this  figure 
in  direct  comparison  with  the  minimum  or  maximum 
available  power  figures  quoted  above  and  therefrom 
deduce  the  percentage  of  the  available  water  power 
resources  developed  to  date.  An  allowance  must  be 
made  for  the  average  ratio  between  the  water  wheels 
installed  and  the  power  available. 

An  analysis  of  the  water  power  plants  scattered 
from  coast  to  coast,  concerning  which  complete  in- 
formation is  available  as  to  turbine  installation  and 
satisfactory  information  as  to  stream  flow,  gives  an 
average  machine  installation  30%  greater  than  the  six 
month  flow  maximum  power.  Applying  this,  the 
figures  quoted  above  therefore  indicate  that  at  pres- 
ent recorded  water  power  resources  of  the  Dominion 
will  permit  of  a  turbine  installation  of  41,700,000  h.  p. 
In  other  words  the  present  turbine  installation  repre- 
sents only  5.9  per  cent,  of  the  present  recorded  water 
power  resources. 

In  spite  of  the  outstanding  facts  that  financial  and 
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TOTAL-     18,255,000   HP. 


TOTAL    -    32,076.000  HP 


TOTAL 


Z.'^/I.OOO   HP. 


Available  water  power  in  Canada  on  bawlH 

commercial  conditions  are  still  far  from  normal  and 
that  costs  of  construction  are  almost  prohibitive  for 
.."1  but  absolutely  necessary  undertakings,  there  has 
been  during  the  past  year  and  is  now,  marked  acti- 
vity in  hydro  construction.  This  has  resulted  from 
a  variety  of  causes  principal  among  which  is  the  lack 
of  native  coal  in  the  central  industrial  district  c.nd 
the  fortunatv;  loc?-tion  of  econorr.ic  wate:  power  sites 
to  industrial  centres. 

The  total  hydro  power  development  installed  dur- 
ing the  past  year  or  now  under  construction  represents 
npproximately  560,000  h.p.  of  installed  capacity.  This 
figure  includes  only  the  initial  installations  of  plants 
under  construction,  not  their  ultimate  designed  cap- 
acity. It  is  evidence  of  the  manner  in  which  the  water 
power  resources  of  the  Dominion  are  being  put  to  ef- 
fective and  productive  use. 

It  is  profitable  to  consider  the  history  of  water 
power  utilization  in  Canada  during  the  past  few  years 


of  24  hour  power  at  80  per  cent,  efficiency 

in  conjunction  with  the  present  activity  with  a  view 
to  making  some  reasonable  forecast  as  to  its  probable 
future  growth.  Should  the  rate  of  water  wheel  in- 
stallation during  the  past  fifteen  years  be  maintained 
there  will  be  installed  in  1925,  3,360,000  h.p. ;  in  193d, 
4,110,000;  in  1935,  4,860,000  h.p.  and  in  1940,  5,600,- 
000  horse  power.  In  view  of  the  increasing  apprecia- 
tion of  the  advantages  of  hydro  power  combined  with 
the  fortunate  location  of  ample  supplies  within  easy 
transmission  distance  o"'  pracfcally  eery  g^'^-it  in- 
dustrial centre  throughout  the  Dommion,  thcr'-  is 
every  reason  to  anticipate  that  the  rate  of  growth  in 
utilization  will  be  accelerated  rather  than  retarded. 
Reference  to  the  foregoing  totals  of  water  p->wei 
available  will  ind'cate  that  this  anticipated  i.icrease  in 
utilization  will  not  seriously  reduce  the  total  reserves. 
Canada  possesses  sufficient  reserves  of  water  power 
to  meet  all  anticipated  demands  for  many  years  to 
come. 
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In  oHcr  to  ensure  ll.e  moot  beiiciicial  utilization 
of  these  reserves  and  to  provide  iuLtiligent  guidan  •<• 
for  their  development,  two  essentials  are  required. 

1st. — An  accurate  knowledge  ol  the  location, 
c'lp  icity  and  '' c  cuj^ineering  and  ccono  nic  pos- 
sibilities of  development  of  the  water  powers 
throughout  the  Dominion,  together  with  their 
relationship  to  other  natural  resources  of  mine 
and  forest,  to  industrial  centres  and  opportuni- 
ties to  transportation  systems — rail  and  navi- 
gation, to  coal  and  fuel  supplies,  to  iingaum 
drainage  and  reclamation  projects,  to  alternative 
sources  of  power  and  to  n;arket  foi  and  uses  of 
po  A'er  in  general. 

2nd. — A     sound    governmental     administrative 
policy  designed  to  protect  the  public  from  inad- 
visable  an  1   ill  designea   pn>vei    tchemes   and   to 
provide  for  reasonable  regulation  and  revisioi    rl 
rates  and  rentals,  and  at  the  same  time  to  ensure 
satisfactory  guarantees  for  the  encourngcmenr  of 
legitimate  investment  in  hydro  pow.  r  enterprise 5. 
True  conservation  of  oui  water  power  resources, 
which  are  inexhaustible  through  use,  lies,  not  in  with- 
holding them  from  development,  but  in  their  cHicient 
utilization  in  the  public  interest  ior  the  economic  ex- 
■ploitation  of  our  other  natural  resouices,  and  for  the 
conservation  of  our  exhaustible  fuel  supplies. 

The  watei  power  now  developed  in  Cinada  rep- 
resents an  investment  of  ^475,000,000.  In  1940  s'^r  'Id 
the  rate  of  growth  in  installation  during  t'^e  past  15 
years  be  continued,  this  investment  will  have  grown 
to  over  $1,000,000,000.  The  present  development  rep- 
resents an  annual  "quivalont  of  18,1?00,0GC  tons  ot 
coal  which,  valued  ut  $8  per  ton,  represents  S148,- 
000.000  If  the  year  19"^  these  annual  figures  will, 
with  the  foregoing  assumption,  have  becn>ne  42,000  ■ 
000  t-.-5  and  $336,000,000  The:,c  figures  aie  strik- 
ing evidence  of  the  outstanding  importance  and  neces- 
sity of  an  intelligent  administrative  poliry  governing 
the  evelopment  of  our  water  power  resources. 

Avail 'ble   and   Developed   Water   Powei    in   Canala. 

Available  24-hr.  power 
at  80%  efficiency. 

Province                At  ordinary     At  est.  f'ov/  Turbine 
min.  flow       for  max.  dev.     In?tal- 

h.  p.           (Dependable  h.  p. 
for  6  mos. ) 
h.p. 

British   Columbia  .   1,931,142        5,103,460  304,535 

Alberta 475,281         1,137,505  32,492 

Saskaichewan    ..  .      513,481         1,087,756 

Manitoba 3,270,491         5,769,444  83,447 

Ontario 4,950,300        6,808,190  1,052,048 

Quebec 6,915,244       11,640,052  925,972 

New  Brunswick   ..        50,406            120,807  21,180 

Nova  Scotia 20,751           128,264  35,774 

Prince  Ed.  Is 3,000               5,270  1,933 

Yukon  &  N.  W.  F.      125,220           z/5,2oO  13,199 

18,255,316      32,075,998      2,470,580 

The  figures  lited  in  Columns  2  and  5  in  the  above  . 
table  represents  24-hr.  power  and  arc  based  upon 
rapi'is  fans  and  power  s'tcs  of  woich  the  -ictu.^l  ex- 
istent drop  or  the  head  possible  of  construction,  is 
definitely  known  or  at  least  well  established.  Innum- 
erable rapids  and  falls  ol  gi cater  or  les^'er  cover 
capacity    are    scattered    on    rivei  •;    and  streams  from 


coast  to  coast  which  are  not  as  yet  record-id,  and 
which  will  only  become  availiLle  for  tabulation  as 
more  detailed  survey  work  is  undertaken  and  com- 
pleted. This  is  particularly  li  je  in  the  more  unex- 
plored northern  districts.  Nor  is  any  considtr.ition 
given  to  the  power  concentrations  where  are  feasible 
on  livers  and  streams  of  graaual  gradient  vhcre 
economic  heads  may  be  created  by  the  construction  of 
power  dams,  excepting  only  at  such  points  as  dcfu'ite 
studies  have  been  carried  out  and  the  re".ul's  made 
matters  of  record. 

The  figures  in  Column  4  represent  the  actual  wa- 
ter wheels  installed  throughoui  the  Domri-^ion.  Th,_sc 
figures  should  not  be  p  i^ed  in  direct  comparison  with 
the  avail'ble  power  figures  in  Coivmns  2  and  3  or 
ihe  purpose  of  deduc  ting  therefrom  the  percentage  of 
the  available  water  power  resources  developed  to 
date.  The  actual  nter  wheel  installation  throuo-hout 
the  Dominion  averages  307c  greater  than  correspond- 
ing maximum  available  power  figures  calcutated  as  in 
Column  3.  The  figures  quoted  above  therefore  indi- 
cate that  the  at  pre-ert  recorded  water  power  re- 
sources of  the  Dominion  will  permit  of  a  nrbine  m 
stalldiion  of  41,7'^'^ ,0PO  horse  power.  In  other  vords, 
the  present  turbine  installaiion  represents  only  5.9 
per  cent,  of  the  present  recorded  water  power  re- 
sources 

Th'  a' ove  figures  raiy  be  said  to  represent  the 
minimum  water  power  possibilities  of  the  Dominion 
^s  illuf'ratr'e  d  t'^s  the  detailed  analyses  v.-h  -h 
have  be^n  made  '■•  the  water  power  resources  ^f  the 
provinces  of  New  Brunswick  and  Nova  Scotia  have 
disclosed  most  advantageous  reservoir  facilities  for 
regulaing  stream  flow  and  it  is  estimated  that  the 
two  provinces  possess  within  their  respective  lioiders 
200,000  and  300,000  commercial  horse  power  These 
figures  provide  for  a  diversity  factor  betwef-n  instal- 
led power  and  consumers'  demands. 


An  Effective  Method  of  Water  Pur- 
ification for  Towns  Using 
Tidal  Waters 

The  method  by  which  the  United  States,  acting 
through  the  U.S.  Public  Health  Service,  nurifres  the 
drinking  water  for  the  model  hosiiital  village  and 
reservation  at  Perr>ville,  Md..  though  not  altogether 
new,  carries  some  interesting  lessons  for  the  country 
at  large  and  particularly  for  towns  situated  along 
tidal  rivers. 

The  raw  water,  which  is  ijumped  from  the  .Sus- 
quehanna River  through  30-inch  mains  to  settling 
tanks,  is  subject  to  rapid  changes  in  turbidity  ranging 
from  10  to  100  parts  per  million :  and  the  amount  of 
aluminum  sulphate  to  be  added  as  a  coatrulant  and 
precipitant  must  be  varied  to  suit.  Samiiles  of  the 
water  entering  the  mains  are  taken  everv  two  hours; 
and  the  amount  of  coagulant  to  be  added  is  determined 
by  the  chart  based  on  the  amount  of  water  and  its 
turbidity ;  for  instance  0.6  erain  of  the  alum  is  added 
for  10  parts  per  million  of  turbiditv.  This  amount, 
however,  is  also  governed  by  the  alkalinity,  which 
may  vary  greatly  during  the  day,  below  14  parts  per 
million,  soda  ash  is  added. 

Two  hours  are  allowed  for  settlement  in  the  tanks, 
after    which    the    water    flows    by    gravity    through 
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mechanical  rapid  sand  fiiu-rs.  passing:  through  three 
feet  of  sand  and  eij^ht  inches  of  stone  and  tjravel  at 
the  rate  of  two  inches  in  55  seconds.  Later,  the 
water  is  treated  with  liquid  chlorine,  the  amount  de- 
pendinti^  on  bacteriologfical  examination  of  the  raw  and 
the  chlorinated  water.  This  treatment  reduces  the 
bacteria  from  an  average  of  2,630  (maximum  7,860) 
])er  cubic  centimeter   to  less  than  one. 

The  condition  of  the  water  at  T'crryville  is  effected 
by  the  j^eological  formation  of  the  country,  by  the 
daily  conflict  of  the  tide  and  the  river  current,  and 
by  the  strnnt;;-  winds  which  often  cause  terrific  wind 
action  on  the  low  flats,  all  of  which  necessitate  very 
elifective  treatment. 


Mount  Royal  Hotel  in  Mont- 
real Goes  to  Thompson 
Starrett  Company 

'i'he  contract  for  the  construction  of  the  Mount 
Royal  Hotel,  Montreal,  has  been  let  to  the  Thompson 
Starrett  Company,  of  New  York.  When  completed  it 
will  be  the  largest  hotel  in  that  city,  and  one  of  the 
largest  on  the  North  American  continent.  It  will 
occupy  the  entire  block  bounded  by  Peel.  Metcalfe, 
and  Burns'ide  Streets,  the  area  bein?  252  X  209  feet. 
Tlie  construction  involves  the  demolition  of  the  old 
Protestant  High  School  and  the  cutting  of  a  new 
thoroughfare  seventy-five  feet  north  of.  and  parallel 
to  St.  Catherine  Street  West.  This  will  se  known 
as  Mount  Royal  Place.  The  entire  cost  is  estimated 
at  $8,000,000. 

The  plans  have  been  drawn  bv  Ross  and  Mac- 
donald,  architects,  Montreal,  for  the  Mount  Roval 
Hotel  Company,  Limited.  The  original  intention  was 
to  erect  a  sixteen  storey  building,  but  the  Adminis- 
trative Commissioners  declined  to  alter  the  by-laws 
for  this  purpose.  As  now  designed,  the  hotel  will  be 
ten  storeys  high,  of  fireproof  construction,  and  with 
an   exterior  finish  of  artificial   stone.. 

One  of  the  features  will  be  a  laree  number  of 
stores  on  the  ground  floor  and  a  number  of  offices, 
for  dentists,  brokers,  etc..  on  the  mezzanine  floors 
and  lobby.  Entrance  to  the  shoos  will  be  from  the 
streets  and  also  from  the  interior  of  the  hotel.  The 
main  entrance  to  the  hotel  will  be  on  Peel  Street. 
with  another  entrance  on  Mount  Roval  Place.  The 
latter  will  give  access  to  the  mezzanine  floor,  where 
private  dining  rooms  and  the  executive  offices  of  the 
company  will  be  located.  A  special  elevator  and  a 
staircase  will  be  also  provided  at  the  Metcalfe  Street 
entrance  for  giving  access  to  the  mezzanine  level. 
The  grill  roorn,  barber's  shop,  and  toilets  will  be  on 
the  ground  floor,  near  the  Mount  Roval  entrance.  The 
jirincipal  dining  room,  entered  through  a  palm  room, 
will  be  on  the  main  floor  level :  it  wMl  be  two  storeys 
high  and  will  run  almost  the  entire  length  of  one  side 
of  the  hotel  at  the  northwest  corner.  Besides  this, 
there  will  be  a  cafe  and  rooms  available  for  club 
dinners. 

Above  the  mezzanine  floor  there  will  be  eisrht 
storeys  devoted  mainlv  to  bedrooms,  totalling  1,0.^0 
rooms.  The  corner  rooms  will  be  arranged  in  suites. 
On  five  of  the  floors  certain  rooms  are  to  be  specially 
equipped  for  sample  rooms.  The  various  public  rooms 
will  be  furnished  in  different  styles. 


On  the  to|»  floor  will  be  situated  a  banqueting  hail 
and  ball  room,  in  addition  to  several  rooms  suitable 
for  conventions.  Jn  connection  with  the  banqueting 
hall,  a  special  kitchen  is  to  be  located  on  the  top  fl<jor. 

The  dining  service  and  kitchen  are  laid  on  the 
northeast  corner  of  the  building,  and  will  directly 
serve  the  main  and  subsidiary  dining  rooms,  the  palm 
room,  and  the  cafe,  on  the  main  fliwr  level. 

It  is  intended  to  establish  a  department  in  order 
to  take  care  of  all  repairs  to  the  hotel. 

The  general  contractors  have  decided  to  incorpor- 
ate a  Canadian  company,  for  the  purpose  of  carrying 
out  the  contract,  and  to  open  an  office  in  Montreal. 


Moving  Picture  Display  of  Contract- 
ing Machinery  and  Equipment 

An  interesting  and  instructive  moving  picture  dis- 
play, showing  the  .Austin  Machinery  Corporation's 
entire  line  of  contracting  mochinery  in  operation  on 
several  large  contracting  projects  throughout  the 
United  States  and  other  F"oreign  countries,  was  pre- 
sented at  the  Strand  Theatre,  Toronto,  on  Wednesday 
morning,  June  29.  A  representative  of  the  comnany 
was  present  and  explained  fully  the  working  of  the 
machines  during  the  showing  of  the  film.  Excellent 
views  of  the  trench  diggers,  back-fillers,  drag-line  ex- 
cavators, wagon-loading  machinery,  cube  mixers  and 
|)aving  plants,  and  industrial  railway  equipment  were 
.shown.  The  entire  line  of  machines  travel  under  their 
own  power,  can  be  adapted  to  steam,  electric  or  gaso- 
line drive  and  are  simple  in  operation,  being  almost 
entirely  one-man  controlled.  The  heavier  units,  such 
as  paving  |)lants,  trench  diggers,  etc.,  are  mounted 
on  caterpillar  tractors.  During  the  forty-years  of  ex- 
perience in  the  manufacture  of  earth  moving  and  con- 
crete mixing  ecjuipment,  several  new  time  and  labor 
saving  devices  have  been  added  from  time  to  time. 
until  the  comjjany  now  claim  to  produce  the  most 
comprehensive  and  up-to-date  line  of  contracting  ma- 
chinery in  the  world. 

Following  the  running  of  the  film,  several  lantern 
slides  were  also  shown,  illustrating  the  heavier  type 
of  machine  manufactured  by  the  company  for  digging 
irrigation    ditches   and    work   of   a   like    nature. 

The  Canadian  Linderman  Company.  Ltd.,  of  Wood- 
stock, Ont.,  a  subsidiary  companv  of  the  Austin  Cor- 
poration, are  at  present  manufacturing  the  self-feed- 
ing wagon-loader  at  their  plant  in  the  above  city. 
This  machine  loads  a  5-vard  wagon  or  truck  with 
loose  material  in  from  6  to  8  minutes  and  though 
built  specially  for  loading  such  materials  as  coal.  .sand, 
crushed  rock.  etc..  from  stock  piles,  has  been  shown 
to  operate  successfully  in  gravel  pits.  It  is  the  in- 
tention of  the  Austin  Corporation  to  add  the  manufac- 
ture of  their  other  machines  at  the  Canadian  plant 
from  time  to  time  in  the  future. 


The  Dake  Engine  Co.,  Grand  Haven.  Mich.,  have 
issued  an  attractive  catalogue.  Xo.  28.  describing  and 
illustrating  their  equipment.  This  includes  .Air  and 
Steam  Motors;  Pneumatic  Hoists:  Contractors  Hoists; 
Crane  Hoists;  Hoisting  Engines;  Swinging  Fngines; 
Motor  Crabs;  Electric  Hoists:  Steam  Steering  Gears; 
Spud  Hoists;  Gangplank  Hoists;  Capstans;  Wind- 
lasses; Fish  Net  Lifters,  etc. 
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Land  Subsidence  and  its  Effect 

Causes  of  Soil  Failures — Water  Action  the  Chief  Cause  of 

Trouble — Current  Practice  in  the  Avoidance 

of  Structural  Damage 


Hy  LawHOii  S.  While,  l>efore 

It  is  not  the  intention  of  this  paper  to  present  new 
theories  nor  even  to  dwell  upon  any  particular  in- 
cident, but  rather  to  make  a  general  survey  of  the  sub- 
ject by  citing  recent  examples  of  failures  due  to  sub- 
sidence, and  the  opinions  of  engineers  as  to  their 
cause,  and  not'ng  in  a  general  way,  some  of  the 
methods  employed  eitber  in  preventing  such  failures 
or  in  remedying  them  after  their  occurrence 

The  first  consideration  in  designing  the  founda- 
tions of  a  structure  is  the  bearing  capacity  of  the 
ground.  Efforts  have  been  made  to  tabulate  the  vari- 
ous types  of  bearing  surfaces  met  with,  in  order  to 
give  to  each  a  definite  value  for  calculat-on.  This 
tabulation  could  apply  only  in  a  very  rough  sense, 
since  even  the  description  of  soils  varies  with  the  lo- 
cality and  with  the  individual  view  of  the  engineer. 
Ihe  same  material  may  vary  considerably  in  different 
parts  of  the  same  site,  or  may  present  widely  differ- 
ent properties  as  the  result  of  some  subsequent  re- 
action 

The  Geological  Survey  of  Great  Britain  has  re- 
corded invaluable  information  as  to  the  physical 
properties  of  our  soils  and  the  relation  in  which  they 
stand  to  one  another,  and  a  study  of  the  geology  of  a 
district  is  of  the  greatest  assistance  in  gaining  a  true 
appreciation  of  the  conditions  to  be  expected. 

For  small  work  the  rule  of  thumb  calculation  for 
tearing  values  is  usually  all  that  is  required,  pro- 
vided that  local  cond'tions  are  respected,  bu-t  for 
heavier  work,  where  large  areas  are  covered  and  big 
sums  of  money  expended,  more  accurate  methods, 
following  a  thorough  investigation,  are  essential. 

Early  Theory  and  Practice. 

It  is  thought  advisable  here  to  make  a  brief  ref- 
erence to  established  principles  of  earth  pressures 
and  compare  them  with  conclusions  drawn  from  more 
recent  investigation  and  theory.  One  of  the  earliest 
theorists  to  submit  a  mathematical  treatment  of  earth 
pressures  was  Rankine.  Obviously,  as  a  pioneer  in 
the  subject,  he  had  to  assume  the  simplest  conditions 
possible,  and  s'nce  the  general  run  of  earth  did  not 
seem  to  possess  the  characteristics  of  a  solid,  he  took 
as  his  standard  dry  sand,  in  which  cohesion  was  ab- 
sent and  only  the  latent  force  of  friction  was  available 
to  keen  the  mass  toeether  and  transmit  pressures 
throughout  its  bulk.  Many  engineers  have  since  realiz- 
ed the  unsatisfactory  results  which  come  from  apply- 
ing Rankine's  formula  to  soils  of  a  different  character 
to  that  of  sand,  such  as  clay,  &c..  and  valuable  experi- 
mental research  by  Darwin,  Wilson,  Bell,  Crosth- 
waite  and  others  has  shown  that  cohesion  plays  an 
important  part  in  earth  pressure. 

The  uncertain  and  unstable  nature  of  cohesion  in 
soils  forbids  a  definite  classification  of  cohesive 
values.  In  many  cases,  cohesion  is  largely  attribut- 
able to  water  content,  a  certain  percentage  of  which 
gives  a  maximum  cohesive  value.     Should  the  water 


the  CoiureU-  IimtiUite  (British) 

either  dry  out  or  increase  in  quantity — contingencies 
most  certainly  are  to  be  expected  the  cohesive  value  is 
quickly  changed.  If,  therefore,  a  value  for  cohesion 
is  assigned  to  a  certain  soil,  due  care  should  be  taken 
tiiat  the  character  of  that  soil  is  not  influenced  by 
external  agencies. 

More  Recent  Theory  and  Practice.. 

Recent  investigations  have  tended  to  show  that 
earth  in  foundations  behaves  somewhat  as  an  elastic 
solid  of  low  strength  and  low  shearing  value.  It 
might  therefore  be  treated  as  any  other  structural  ma- 
terial, when  its  relation  of  stress  to  strain,  or  load  to 
settlement,  has  been  ascertained.  The  elasticity  of 
earth  is  commonly  observed  by  a  slight  swelling  or 
rising  of  ground  after  a  load  is  released. 

A  load  is  considered  to  be  transmitted  to  the  earth 
over  an  area  which  is  constantly  increasing  with  its 
depth  from  the  surface,  and  the  principle  of  the  bulb 
of  pressure  indicates  the  method  of  transmission  of 
pressure  from  a  load  to  the  surrounding  earth.  If  the 
bearing  power  of  the  soil  at  the  base  of  a  pile  group 
is  exceeded,  it  is  obvious  that  a  settement  must  oc- 
cur, and  this  will  be  arrested  only  when  the  bulb  of 
pressure  for  the  whole  group  has  been  established 
in  equilibrium. 

A  soil  which  has  cohesive  properties  will  naturally 
derive  support  from  the  earth  in  contact  with  its  lat- 
eral surfaces.  As  the  area  increases  the  lateral  surfaces 
become  relatively  smaller  in  proportion  to  the  are", 
and  consequently  a  larger  unit  load  can  be  supported 
over  a  smaller  area  than  over  a  larger  one.  This  fact 
i';  frequently  overlooked,  and  soils  tested  by  loading 
a  small  area  are  often  thought  capable  of  supporting 
the  same  imit  load  over  an  unlimited  area. 

In  cases  so  far  dealt  with  the  author  assumed  a 
homogeneous  soil,  or  a  .soil  which  grows  more  com- 
pact with  depth,  but  instances  occur  where  the  exist- 
ence of  underlying  strata  makes  it  necessary  to  change 
treatment.  The  problem  then  becomes  rather  com- 
plex, involving  the  calculation  of  stresses  in  an  over- 
lying stratum  acting  as  a  plate  on  a  yielding  support. 

Let  us  now  consider  under  what  conditions  the 
state  of  the  soil  contributes  to  the  failure  of  founda- 
tions. 

Coast  Erosion. 

The  sea  is  one  of  the  most  troublesome  and  re- 
lentless agents,  and  examples  of  its  effects  are  only  too 
frequent.  By  constant  .storm  and  wave  action  the 
coast  is  worn  away  and  undermined,  or  by  water  pen- 
etration to  clay  strata  a  greasy  surface  may  be  formed 
on  which  the  mass  above  can  slide  forward  and  down- 
ward to  the  sea.  Protective  measures  against  wave 
action,  such  as  groynes  and  sea-walls  are  a  partial  and 
in  many  cases  a  complete  cure. 

Local  Erosion. 

River  erosion,  either  by  an  alteration  in  the  direc- 
tion of  the  flow  or  by  scouring  the  channel,  is  chiefly 
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to  be  expected  in  countries  subject  to  torrential  down- 
pours. Exceptional  floods  may  o])en  up  a  new  course 
or  undermine  and  destroy  existing  structures.  In 
regions  thus  affected  a  practical  method  of  strength- 
ing  soft  banks  is  to  plant  deep  rooted  vegetation  in 
the  slope.  Where  a  river  wall  is  liable  to  be  under- 
mined by  a  deepening  of  the  river  bed,  a  flexible  mat, 
consisting  of  large  concrete  blocks  threaded  on  wire 
cable,  has  effectively  prevented  scour. 

It  often  happens  in  gravel  soils  that  a  stream  flows 
beneath  the  surface.  Near  a  river,  where  a  heavy 
building  is  founded  on  alluvial  deposit  which  covers 
the  ballast  bed,  the  soil  may  be  forced  down  to  a  level 
at  which  it  becomes  effiected  by  the  erosive  action  of 
the  flowing  water.  In  shuch  cases  it  is  advisable  to 
take  the  foundation  to  ballast. 

Careless  construction  of  drains  and  water  mains  is 
a  frequent  cause  of  destruction  of  property  in  towns. 
A  leakage  frequently  grows  and  may  wash  away  the 
earth  in  its  passage,  and  thus  often  couses  an  ugly 
settlement  where  it  has  access  to  the  foundation  bed 
of  a  builing.  These  leakages  may  sometimes  be  due 
to  a  break  caused  by  a  slight  natural  subsidence  or  a 
swelling  of  clay  soils  ni  the  wet. 

Subterranean    Workings. 

In  mining  districts  where  careless  methods  have 
been  employed,  subsidence  of  large  areas  of  land  with 
consequent  destruction  of  property  is  only  to  be  ex- 
pected. Instances  are  quite  common  in  the  coalfields 
where  the  seam  is  naer  the  surface,  and  they  are  also 
very  frequent  in  .salt  mining  districts.  The  remedy 
lies  in  careful  backfilling  after  mining  or  in  the  pro- 
vision of  adequate  ])ermanent  suports.  An  irrecover- 
abe  waste  of  valuable  fuel  is  caused  by  leaving  30  pen 
cent  of  the  cola  seams  in  jiillars  to  suport  the  rcK)f. 

Chalk  as  a  foundation  bed  should  be  well  tested, 
since  it  is  liable  to  undergo  dissolution,  leading  to  the 
formation  of  cavities  or  "  pipes  "  which  may  cave  in 
under  pressure. 

Organic   Interuption. 

Buildings  founded  on  timber  grillages  often  sub- 
side because  of  the  decay  of  the  timber.  If  the  water 
level  changes  constantly,  and  the  foundation  is  subject 
to  alternate  wet  and  dry  periods,  this  decay  is  ra])id : 
but  timber  may  last  wel  in  earth  always  saturated 
with  woter.  Top  soil  must  be  avoided  as  a  foundation 
for  buildings  and,  if  feasible,  for  embankments,  since 
it  is  honeycombed  with  vvormholes  and  root  chanels, 
and  it  should  always  be  stripped  to  a  sound  deapth 
The  subsidence  of  earth-fills  is  often  due  to  neglect  of 
stripping.  Water  usually  penetrates  to  the  depress- 
ion caused  by  initial  subsidence,  and  so  ubricates  a 
surface  on  which  an  extensive  slide  of  the  embank- 
ment may  occur. 

Natural  Shrinkage  of  Ground. 

Where  large  tracts  of  marshy  ground,  w'th  tliick 
peaty  top  soil,  are  drained,  a  considerable  subsidence 
takes  place.  This  is  due  to  three  main  causes— dry- 
ing, decay,  and  cultivation. 

Since  a  country  of  this  type  is  usually  very  flat 
and  almost  waterlogged,  the  drainage  system  must  be 
very  carefully  thought  out,  and  provision  made  for 
mavimum  shrinkage.  As  the  water  table  is  lowered 
.so  the  grades  change,  and  unless  this  is  allowed  for, 
a  pumping  plant  or  drainage  system  may  be  rendered 
useless.  Building  on  slowly  subsiding  soils  usually 
settle  equally  and  without  damage,  but  he  decay  of 


timber  pile   foundations  .subsequent   to  the  l(iwering 
of  the  water  level  is  a  frequent  cau.se  of  failure. 

Shrinkage  of  Earthworks. 

It  is  moot  point  with  engineers  whether  or  not 
earth  taken  from  a  cutting  shrinks  when  made  into  an 
embankment.  From  exhausive  investigation  of  actual 
works  it  would  appear  that  in  calculating  excavation 
quantities  an  allowance  should  be  made.  It  would  be 
difficult  to  compact  earth  more  closely  than  nature 
does,  and  the  density  of  the  soil  increases  with  its 
depth.  Top  soils,  however,  contain  a  considerabe  per- 
centage of  voids  caused  by  frost  or  arganic  action ; 
and  since  most  embankment  are  built  of  soil  of  this 
nature,  taken  from  shallow  excavations,  it  is  only  to  be 
expcted  that,  quite  apart  from  apparent  shrinkage  of 
volume  due  to  subsidence  of  foundation  bed  and  loss 
of  voume  due  to  transportation  from  cut  to  fill,  or  else 
due  to  rain  erosion,  a  decrease  in  volume  will  result 
frrm  handling  and  eposif'on  and  subsequent  pressure 
in  the  fil|. 

Made-up  ground  takes  time  to  settle  finally,  in 
spite  of  most  careful  watering  and  rolling  in  deposi- 
tion. "  Hydraulicking,"  a  moern  method  of  building 
large  fills  by  pump'ng  the  material  into  place  with 
water,  resembles  more  closely  the  natural  method  of 
ff  rmatioin  and  produces  best  results.  Unless  it  is 
throughly  investigated  and  tested,  "  made-up  "  ground 
she  uld  be  avoided  as  a  foundation  bed  for  heavy 
buildings. 

Weather  Effects. 

Every  building  foundation  should  be  placed  below 
the  frost  line,  to  aviod  fa'lure  either  by  upheaval 
through  expansion  by  frost  or  by  subsidence  on 
account  of  te  weakness  of  frost-loosened  soil. 

On  works,  such  as  new  roads,  where  very  shallow 
foundations  are  only  practicable,  great  care  must  be 
taken  over  the  drainage  of  the  subgrade.  There  are 
instances  without  number  in  which  a  waterlogged 
subsoil  has  frozen  and  caused  wholesale  bursting  up 
of  miles  of  new  roadways. 

Clay  soils  are  very  sensitive  to  weather  changes, 
since  the  swell  considerably  and  contract  when  dry. 
This  generally  acounts  for  the  all  too  frequent  .sight 
of  cracked  or  leaning  garden  walls  an  gate  piers.  To 
avoid  frost  and  weather  action  it  is  advisable  to  lay 
foundations,  according  to  local  condit'ons,  at  from 
5  ft.  to  8ft.  below  the  surface. 

Alteration  of  Water  Level 

Water,  when  present  in  soils  at  a  more  or  ess  con- 
stant level,  often  accounts  for  a  certain  amount  of  the 
bearing  capacity,  since  it  keeps  the  earth  in  a  swollen 
c(.ndition.  A  change  of  bearing  capacity  is  therefore 
tv>  be  expected  when  the  level  of  the  water  is  altered. 
The  change  occurs  usually  on  acctiunt  of  a  fall  of 
level,  in  wich  case  a  natural  subsidence  follows  the 
shrinkage. 

The  lowering  of  the  water  level  may  be  brought 
about  in  many  ways,  as,  forexample.  by  artificial 
drainage,  by  drawing  from  wells  or  by  pumping,  by 
natural  drainae,  or  ra'nage  to  nearby  excavations  or  to 
deep  railway  cuts  or  tunnels  in  the  neihborhood. 

When  |)"mping  oper^itions  are  extensive  and  pro- 
longed, and  a  flow  of  water  is  drawn  from  adjacent 
sC'Urces,  fine  particles  arc  often  carried  away  by  the 
current.  This  continual  robing  of  the  subsoil  must 
eventually  cause  a  subsidence  of  the  overly'ng 
ground. 
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The  eradication  of  the  evil  of  wet  basements  by 
subsoil  drainae  often  introduces  the  greater  evil  of 
foundation  failure. 

Sliding. 

The  resistance  to  movement  created  by  friction  of 
soils  on  soils  or  structures  on  soils  is  the  undamental 
cause  of  their  stability.  Many  failures  of  embank- 
ments, retaining  walls,  dock  walls,  &c.,  are  attribut- 
able either  to  sub.sequent  loss  of  frictional  resistance 
or  to  the  exceeding  of  the  retistance  value  in  design. 

Water  is  the  chief  enemy,  and,  unfortunately,  it 
it  is  almost  impossible  in  many  cases  to  avoid  ts  pen- 
etration to  foundatio  beds.  Deep,  porous,  sandy  soils 
drain  themselves  freely,  but  clay  .soon  becomes  sat- 
urated, loses  cohesion  and  frictional  resistance,  and 
offers  little  resistance  to  the  lateral  thrust  of  super- 
imposed soils  or  structures. 

Good  drainage  is  therefore  essential  where  pos- 
ible.  In  cases  where  it  is  not  possible  to  avoid  water 
penetration  foundations  must  be  taken  down  far 
enough  to  ensure  their  stability  under  the  worst  con- 
ditions, and  lateral  thrusts  should  be  relieved  or  bal- 
anced to  reduce  their  efTorts  to  a  minimum. 

Flowing  of  Soil. 

When  its  cohesive  strength  is  exceeded  a  soil  has 
a  tendancy  to  flow  like  a  plastic  mass.  In  some  cases 
the  breaking  down  of  cohesion  destroys  a  resistance 
that  cannot  be  regained,  and  movement  continues  until 
the  pressure  is  distributed  over  an  area  large  enough 
to  bear  it. 

Landslides. 

Excavations  for  new  building  in  districts  already 
built  upon  are  a  constant  source  of  danger  and  trouble 
on  account  of  the  little  attention  paid  to  earth  presures, 
and  even  when  shoring  is  placed  to  counteract  the 
thrust  of  the  earth  behind,  it  is  often  inadequate  or 
removed  too  soon.  A  slight  settlement  may  break  a 
sewer  or  water  main,  and  thus  develope  into  a  much 
more  extensive  slide. 

At  first  sight  there  apears  to  be  many  varieties  of 
land  slides,  but  on  investigation  we  find  that  they  are 
mainly  attributable  to  the  same  cause — naimly  water 
action  in  addition  to  lubricating  a  surface,  water  will 
transmit  the  pressure  due  to  its  head  on  the  underside 
and  at  the  back  of  the  slide  and  so  force  it  forward. 
The  avoidance  or  elimination  of  trouble  seems  to  be 
achieved  by  a  thorough  investigation  of  the  geology  of 
the  district  before  construction  is  begun  and  by  drain- 
age where  necessary. 

Unequal  or  Excess  Loading  on  Weak  Soil. 

So  far  failures  due  to  unforceen  or  unexpected 
natural  conditions  have  principally  been  considered. 
More  often  however,  the  human  element  is  at  fault, 
and  this  is  not  to  be  wondered  at  when  so  little  definite 
information  is  available  for  the  use  of  designers. 

For  building  on  ground  of  low  bearing  value  spread 
footing  or  raft  foundations  are  often  used,  in  which 
case  care  must  be  taken  to  distribute  the  load  equally, 
so  that  subsidence,  if  any,  will  take  place  uniformerly. 
Ar  unequal  settlement  will  throw  the  building  further 
towards  the  overloaded  side,  and  thu;  cause  still 
greater  movement,  which,  to  a  structure  of  consider- 
able height,  might  prove  fatal. 

Reinforcement  of  the  "  raft "  is  a  stad.ily 
growing  practice,  and  has  proved  successful  in  many 
cases.  The  steel  may  be  placed  in  the  body  of  the  mat- 


ticss,  as  slal)  reinforcement,  or,  more  eflficiently,  be- 
tween the  column  bases  in  beams  or  cantilevers 
formed  in  trenches  of  the  desired  dimensions  cut  in 
the  foundation  bed. 

In  calculations  to  determine  the  bearing  area  for 
building  the  live  load  must  not  be  neglected.  A  con- 
vniicnt  method  of  caculation  is  to  consider  the  foot- 
nig  in  which  the  live  load  bears  the  highest  proportion 
to  dead  load,  and  to  note  the  area  needed  to  support  its 
total  load  at  the  allowable  unit-bearing  value.  From 
tl  is,  neglecting  now  the  live  load,  we  can  calculate  the 
dead  load  per  unit  area  or  the  footing,  and  adopt  this 
as  the  un't  for  the  calculation  of  areas  required  for  the 
other  fo<itings. 

Pile  foundations  are  often  abused,  and  Sf)mctimes 
placed  were  absolutely  useless.  A  pile  driven  down  to 
a  material  of  good  bearing  capacity  will  su-^tain  its 
load  as  a  colum.  but  when  a  suitable  bed  is  too  far  dis- 
tant a  pile  may  be  driven  for  a  length  into  a  weak  soil, 
wlien  it  will  transfer  its  load  by  skin  friction.  By  the 
bulb  of  pressure  it  has  already  been  shown  that  a  cer- 
tain number  of  piles  will  load  an  area  to  its  maximum 
and  extra  piles,  to  be  of  any  service  whatever,  must  be 
driven  outside  that  area  to  create  a  larger  zone  of  re- 
sistance. .\though  piles  will  bear  a  high  vertical 
thrust,  the)'  are  weak  laterally,  since  they  arc  easily 
forced  through  the  soil,  and  serious  failures  have 
Dccured  on  account  of  lateral  pressure,  such  as  might 
be  expected  with  a  retaining  wall.  Piles  should  there- 
fore be  driven  in  the  line  of  resultant  pressure. 

In  soil  of  a  compressible  nature  it  is  seldom  that 
a  building  maintains  its  original  foundation  level,  but 
such  slight  subsidence  is  not  to  be  feared  if  it  is 
uniform,  and  it  is  a  rowing  practice  to  expect  a  .small 
settlement  and  make  allowance  for  it.  An  effort  should 
therefore  be  made  to  tie  a  building  well  together,  and 
make  it  act  more  as  a  unit  than  a  collection  of  dis 
jointed  parts.  Reinforced  concrete  is  by  nature  an 
ideal  structural  material  under  such  circumstances. 
Conclusion. 
By  this  short  summary  of  the  various  causes  of  sub- 
sidence, the  author  hopes  that  attention  will  be  di- 
rected to  the  need  for  a  closer  study  of  the  .subjct,  and 
that  rom  this  a  more  confident  practic  will  result. 

It  is  easier  to  brace  an  excavation  adequately  than 
to  be  obliged   to  rebuild  a   street   of  ruined  houses. 

It  is  more  economical  to  investigate  a  fountain  bed 
thoroughly  and  to  design  sound  footings  than  to 
underpin  weak  footings  after  their  failure. 

Alowance  must  be  made  for  any  "  natural  "  change 
of  state  whicsh  m'ght  occur,  for  otherwise  a  design 
fo  state  which  might  occur,  or  otherwise  a  design 
may  prove  inadequate  to  meet  new  conditions. 

Where  trouble  occurs  it  is  due  in  a  great  many  in- 
stances, to  water  actioin.  Good  drainage,  therefore,  is 
a  key  to  safety. 

It  has  been  said  of  foundation  design  that,  unlike 
most  other  engineering  calculations,  it  pays  little  heed 
to  a  safety  factor,  but  it  now  seems  far  more  possible 
that  this  highly  desirable  working  margin  may  be 
economically  obtained  by  the  more  extensive  u.se  of 
reinforced  concrete  in  foundations. 


A  number  of  prominent  .American  engineers  re- 
cently attended  a  conference  of  the  Institution  of 
Civil  Engineering  to  present  the  John  Fritz  medal  to 
^1:r  Robert  A.  Hadfield,  for  the  invention  of  manganese 
steel.  The  medal  is  the  highest  honor  awardable  by 
the   American   engineering    prok^sion. 
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An  Analysis  of  the  Costs   of 
Manufacturing  Brick 

The  Various  Factors  Involved  in  the  Cost  of  Producing  Brick  in 

a  Stiff-mud  Plant— A  Study  of  the  General  Relation  of 

Operating  and  Overhead  Expenses 

By  D.  S.  Gray 

'p  HE  following  is  a  short  description  of  the  actual  before  the  gas  is  turned  on.     The  burning  chamber 

operation   of  a  brick  plant,  and  an  analysis  of  has  a  blanket  of  fire  on  one  side  of  it  and  there  is  lit- 

costs  of  production.     A  stif?Hmud  plant  is  the   type  tie  difference  between  the  top  and  the  bottom  of  the 

considered.                     .  kiln.     Each  chamber  is  40  ft.  x  16  ft,  and  12  ft.  high. 

The  clay  used  is  a  Medina  shale  with  considerable  holding  60,000  brick.     Draft  is  supplied  by  means  of 

free-stone.     It  is   mined  from  an  open   bank  and  the  two  5  ft.  fans,  one  electrically  driven  and  one  driven 

freestone  which  occurs  in  layers  is  separated  by  hand,  by  steam.    A  complete  electrical  pyrometer  system  en- 

From  the  pit,  the  shale  is  carried    to  the  plant    by  ables  the  burner  to  control    the    temperature    at  all 

means  of  an  overhead  cable  tramway  a  distance  of  a  times. 

quarter  of  a  mile,  and  operated  by  a  10  h.p.  electric  After  cooling,  the  brick  are  sorted  for  quality  and 

motor.    It  is  dumped  directly  in  front  of  two  9  ft.  low  color,  and  placed  either  directly  on  cars  for  shipment 

frame  dry  pans,  each  pan  having  a  capacity  of  25,000  or  piled  in  the  yard, 
brick  or  50  cu.  yds.  of  shale  per  day.     One  125  h.p. 

motor  supplies  the  power  for  the  pans.  INITIAL  COST  OF  PLANT 

From  the  pans  the  ground  shale  is  elevated  and  ••    Land  $  10,000.00 

passed  over  piano-wire  screens,  which  allow  the  fine  2.    Building  $    9,000.00. 

material  to  pass  through  to  a  conveyer  leading  to  the  ^,l>     ^°^"  ^°"^^  9.000.00 

pug   mill.      From    the   pug   mill    the   plastic    material  j^)     pln  house".'.'.'.'.'.'.'.'.: ..'.'.'. .       iSoO 

falls   directly    with    the    auger   of   the   brick   machine,  (d)     Producer  house   !!.!!'!!! !      9!ooo!oO 

which   forces   the   clay  out  through  the  die  and  over  (e)     Dryer  25,000.00 

the    cutting   tables.     The  automatic  cutter   cuts   the  i^\    Y?'^^°Fy  ■■■ '9'992I5 

1  „:„i         1  lu         1                               J.        r     i.               •       u  ii  (k)     Machine  shop  1,500.00 

brick  and  the  column  passes  on  to  a  faster  moving  belt,  '             $155  50000 

thus  separating  the  brick    so  as    they  may  be    lifted  3,     Equipment: 

and  placed  on  cars.    The  power  necessary  for  running  (a)     Steam     generated     electric 

the  pug  mill,  brick  machine,  cutter,  conveyors,  etc.,  is  power  plant   25,000.00 

supplied  bv  a  1 50  h.p.  motor.  (•>)    » °'?'^    i-^'XS 

'  i,,       ,    r  ,  -l   J   cnr,  ^  J  ^  A   ■   A  (•=)     Machinery     25.000.00 

The  brick  are  piled  500  to  a  car  and  are  next  dried  (d)    Machine  foundation.s 1.500.00 

in  a  12-tunnel  metallic  radiation  dryer.    The  fuel  used  (e)     Elevators  and  conveyors  ..      8,000.00 

is  coal.     After  allowing  twenty-four  hours  for  drying,  '■,^\     Shafts,  pulleys,  belts,  etc.. .      2.500.00 

.,                           .          r          1    ^      4.1      1    I           u          ^u      t  ■  1  («)     Gas  producing  plant  10.000.00 

the  cars  are  transferred  to  the  kiln,  where  the  brick  ^^^^     Draft  system  for  kiln jioOO.OO 

are  removed  and  set  for  burning.  (i)      Tools,  etc 1,500.00 

While  the  principles  of  burning  are  the  same,  the  (J)     Truck.s,  cars,  etc 10.000.00 

number  of  different  types  of  kilns  is  legion  and  to  at-  ^^^     Wagons,  carts,  etc 500.00            j^^^^ 

tei/ipt  to  go  into  a  discussion  of  the  merits    of  each  ' 

would  be  impossible    in  the  present    article.     U  will  Grand  Total  $260,000.00*^ 

therefore  suffice  to  describe  one  type.     The  bnck  is  This  represents   the   initial  cost  of  the  stiff  mud 

burned  wtih  unscrubbed  producer  gas.    There  arc  tour  plant,  having  a  capacitv  of  50.000  to  60.000  bricks  per 

water-sealed  producers,  three  being  in  continuous  ser-  ,|av,  or  say  13,000,000  bricks  per  year. 

vice      The  clinker    is  removed  every    three    or  four  'Proceeding      to   the    consideration    of  the    above 

days.     There  are  two  batteries  of  Raymond  continu-  statement   we   will    take   each    item    separately    and 

ous  producer  gas   fire  brick  films,  nine  chambers  to  .inalvze  it 

each  battery.     The  oxygen  necessary  for  combi.stion  *    '  {     Land.    This  item  represents  the  investment  for 

meet.=-  the  gas  in  the  combustion  chamber,  the  nr  he-  ,.^,^^,  ,^,,j  ^,^^^,,^,  ^^^.^^  ^  sufficient  acreage  to  supplv 

ing   pre-heated    by    pas.s.ng    over    brick    '"    various  ^^^^.  .^^terial  for  the  life  of  the  plant,  sav  50  vears 

stages  of  cooling.     The  brick  are  burned  in  1900  deg.  7      vt     ]  v                                                    '         ' 

F.  rnd  the  products  of  combustion  after  doin.-r   the  ^      tJuilclmgs. 

duty  of  burning  one  chamber,  are  still  further  used  to  (a)  Power  House.    This  building  houses  the  steam 

raise  the  temperature  of  four  or  five  other  chambers,  generated  electric  power  plant,  and  is  a  one  story  brick 

The  gas  burning  continues  for  twentv-four  hours  building     on    concrete     foundation    having    concrete 

in   each   chamber  is   then   turned    over  iiiio  the    next  floors   and   roof  wnth   steel   beam   sup|X)rts. 

chamber  and  goes  on  continuously    in   this    manner.  (b).     Kiln.    The  kiln  is  118  ft.  x  185  ft.,  of  practic- 

This  permits  considerable  economy,  as  the  brick  in  the  ally  solid  brick  construction.     Some  idea  of  the  size 

chamber  are  always  preheated  before  the  actual  I>u.-n-  may   be   deduced    from    the   fact   that    over  .^.000.000 

ing  of  the  gas  in  that  particular  chamber  takes  place,  lirick  were  required  for  construction.     This  cost  .ilso 

In  fact,  the  temperature  may  be  raised  to  1400  deg.  F.  includes  the  roof  over  the  entire  building. 
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(c)  Fan  House.  This  building  houses  the  draft 
system  and  also  an  office  for  the  kiln  superintendent. 

(d)  Producer  House.  This  is  a  one  story  con- 
crete foundation  and  floor,  45  ft.  x  71  feet. 

(e)  Dryer.  The  dryer  is  50  ft.  x  103  ft.,  and  con- 
tains 12  tunnels.  The  cost  also  includes  the  drying 
shed  and  the  steel  rails  in  the  dryer. 

(f)  Factory.  This  building  is  65  ft.  x  150  ft.,  and 
houses  all   the 'manufacturing  machinery. 

(g)  Machine  Shop.  This  building  is  a  combina- 
tion tool  room  and  general  repair  shop. 

3.     Equipment. 

(a)  Steam  generator,  electric  power  plant.  This 
includes  boilers,  heaters,  pumps,  etc.,  and  a  350  h.p. 
vertical  twin  cylinder  high  speed  condensmg  engine 
direct  connected  to  a  200  k.b.a.  generator,  55  amp., 
2300  v..  3  ph.  25  cycles,  also  all  swtichboards,  wiring, 
etc. 

(b)  Motors.  125  h.p.  motor  for  dry  pans,  10  h.p. 
motor  for  tramway,  510  h.p.  motor  for  brick  machine, 
and  20  h.p.  motor  for  fans. 

(c)  Machinery.  This  amount  is  made  up  as  fol- 
lows : — 

Factory:  ruwin/i 

Brick    machine    $  .'X^,,)^ 

Pug  mill   4,000.00 

Tw^o   dry   pans    10.000.00 

Automatic  cutter   ,»,suu.ou 


SETTING  AND  BURNING 


l^ttor 


laterial 


Totll 
Total     Avrrage     Average 


$   23,500.00 


Machine  Shop:                                                $  80  00 

liniery   grinder    *  innn 

Threading  machine   ^30.00 

Shape;::::::::::::::::::::::...-  1.040.00 

Forge  50.00 


$     1,500.00 


$  25.000.00 

(d)  Machine  Foundations.  The  great  weight  of 
all  machines  necessitates  very  heavy  foundations,  so 
these  have  been  included  under  a  separate  heading. 

(e)  Elevators  and  conveyors.  In  addition  to  the 
necessary  carrving  machinery,  this  item  includes  the 
cost  of  the  tramway,  $4,000.00. 

(f)  Shafts,  pulleys,  belts,  etc. 

(g)  Gas  producing  plant.  This  item  consists  of 
four  gas  producers,  11  ft.  high,  8  ft.  in  diameter,  and 
all  connections  up  to  the  kiln. 

(h)     Draft  System. 

(i)     Tools,  etc. 

(j)  Trucks,  cars,  etc.  The  main  cost  here  is  the 
trucks  on  which  the  bricks  are  piled  for  drying,  180 
trucks  costing  $9,800.00. 

(k)  Wagons,  carts,  etc.  This  is  general  equip- 
ment for  cleaning  up  carting,  etc. 

Cost  of  Production. 
MINING 

Total 
L»bor       Material       Total     Average     Average 

1  Shale  325.00     325.00       .10 

2  Mining    982.00      90.00  1072.00       .32 

3.     Total  mining  cost  982.00     415.00  1397.00       .42         .42 

MAKING  AND  DRYING 

Total 
Labor        Material       Total     Average     Average 

4      Manufacturing   ..3392.00     150.00  3542.00     1.09 

5.  Power  &  fuel....   785.00  3155.00  3940.00     1.25 

6.  Mach..    &.     tools 

main     225.00     653.00     878.00       .27 

7.  Total    making    &  ' 

dry    4402.00  3958.00  8360.00     2.61       2.61 


8.  Wheeling  and 

setting    1788.00     1788.00       .55 

9.  Kiln  work  and 

repairs    1020.00     700.00  1720.00       .53 

10.  Burning    700.00  3200.00  3900.00     1.25 

11.  Total  setting  and 

burning    3508.00  3900.00  7408.00  2.33 

PLANT   EXPENSES  INDIRECT   COST 

Total 
Labor       Material       Total     Average     Average 

12.  General 1125.00    375.00  1500.00  .471 

13.  Building  maint...   662.50     100.00     162.50  .05 

14.  Depreciation    3750.00  3750.00  1.22 

15.  Fire  Insurance 350.00     350.00  .114 

16.  Wkmen's  comp'n    462.00     462.00  .15 

17.  Taxes    1078.00  1078.00  .35 

18.  Overhead  ex- 

penses     1880.00  2600.00  4480.00     1.35      3.705 

19.  Grand  total 

mfg.  cost $9,065 

To  this  cost  must  be  added  loading  cost  to  arrive  at  the 
complete  f.o.b.  cost. 

20.  Loading  cost    75 

Grand  total  cost $9,815 

21.  10  per  cent  for  contingencies 985 

Grand   total    $10.80 

This  estimate  has  been  taken  from  figures  covering 
three  months. 

PRODUCTION 3,250,000  brick. 

In  order  to  have  a  thorough  understanding  of  the 
above  statement  each  item  wil  be  dealt  separately. 

1.  Shale.  This  charge  is  made  to  cover  the  cost 
of  land  and  should  provide  for  the  eventual  exhaus- 
tion of  the  shale  deposit. 

2.  Mining.  This  covers  the  lai)or  and  materials 
used. 

3.  Total  mining  cost.  This  is  the  total  cost  of 
the  shale  at  the  pit  ready  for  delivery  to  the  factory. 

4.  Manufacturing.  This  includes  labor  in  the 
pringing,  pugging  and  making  oj)eration.  also  lubrica- 
tion, but  does  not  include  repairs. 

5.  Power  and  fuel.  This  includes  fuel  in  the 
power  house,  and  for  drying  as  well  as  labor  around 
the  power  house  and  dryers.  Power,  heat  and  light 
for  all  departments  is  also  included. 

6.  Machinery  and  tool  maintenance. 

7.  Total  making  and  drying.  This  represents  the 
total  cost  necessary  to  transform  the  shale  into  dried 
green  brick  ready  for  setting  in  the  kiln. 

8.  Wheeling  and  setting.  This  represents  the  cost 
of  removing  dried  brick  from  the  dryer  to  the  kiln 
and  setting  in  place  ready  for  burning. 

9.  Kiln  work  and  repairs.  This  covers  the  cost  of 
labor  and  material  to  close  the  kiln  preparatory  to 
burning  and  hauling  out  culls.  It  also  covers  the  costs 
of  kiln  wall  repairs. 

10.  Burning.  This  covers  the  cost  of  fuel,  firing 
and  necessary  labor  in  connecting  with  the  burning. 

11.  Total  setting  and  burning.  This  represents 
the  cost  necessary  to  transform  the  dried  brick  to  the 
finished  article. 

12.  General.  Under  this  is  included  superinten- 
dents and  miscellaneous  expense  not  pro]>erly  charge- 
able to  any  specific  amount. 

13.  Building  Maintenance. 

14.  Dejireciation.  It  is  impossible  to  accurately 
determine  at  what  figure  this  should  be  put,  as  it  is 
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made  up  of  two  distinct  phases,  wear  and  tear  and  ob- 
solescence, but  it  should  be  included  in  all  production 
statements. 

15.  Fire  insurance. 

16.  Workmen's  compensation. 

17.  Taxes. 

18.  Overhead  expenses.  A  great  number  of  fac- 
tors enter  into  this  item,  of  which  a  few  might  be 
mentioned — administration,      office,     interest    on     in- 


debtedness, bad  debts,  selling. 

19.  (irand  total  manufacturing  costs.  This  gives 
the  total  cost  of  finished  article. 

20.  Loading  cost. 

21.  10  i)erccnt  for  contingencies.  This  item  is 
charged  for  any  variations  that  may  occur. 

I'he  above  cost  of  production  shows  that  in  order 
to  provide  for  a  10  percent  return  on  the  investment 
It  IS  necessary  to  sell  the  brick  jit  $12.80  per  M. 


The    Romance    of    Asphalt 

Some  Historical  Facts  Concerning  the  Oldest  Adhesive  Material 

Known  to  Man— The  Methods  of  Preparing 

Asphaltic  Materials 


Asphalt  is  the  oldest  adhesive  ajrent  known  to 
man,  and  was  used  as  a  cementiny;  medium  by  the 
Ancients ;  a  mastic  cast  of  molded  clav  and  asphalt 
has  been  found  near  the  Euphrates  dating  back  to 
the  year  2850  B.C..  and  as  earlv  as  2500  B.C.,  the 
Egyptians  utilized  liquid  or  melted  asphalt  as  a  pre- 
servative coating  for  the  cloth  wrapping  of  mummies. 
Its  waterproofing  value  was  also  known  at  this  date 
and  there  is  good  reason  to  believe  that  the  ark  built 
by  Noah,  was  treated  with  asphalt  within  and  without 
for  this  purpose. 

Authentic  records  show  that  as  earlv  as  700  B.C., 
it  was  employed  by  a  ISabylonian  king  to  fill  the  in- 
terstices of  a  brick  pavement.  This  must  have  been 
a  true  natural  as|)halt,  and  which  undoulbtedlv  occur- 
red in  the  form  of  springs  and  pools,  such  springs  and 
pools  still  exist,  in  some  parts  of  Asia  but  in  too 
limited  quantity  for  commercial  purposes. 

Sandstone  rock  and  limestone  rock,  impregnated 
with  asphait  arc  found  in  large  quantities  in  Switzer- 
land, Itlly,  Germany,  and  Sicily;  asphalt  pavement 
was  laid  in  Paris,  in  rather  a  crude  manner,  and 
this  was  followed  in  1858  bv  the  construction  of  a 
pavement  more  nearly  representing  present  practice. 
In  1869,  rock  asphalt  was  first  used  in  Endand  to 
pave  Threadneedie  Street,  London,  and  in  1870  it  was 
used  in  experimental  paving  work  at  Newark,  N.F-, 
oi^posite  the  City  Hall.  Bituminous  rock  from  Cali- 
fornia was  used  as  earlv  as  1868,  to  cover  an  old 
wooden  jiavement  in  Santa  Cruse. 

The  results  achieved  from  rock  asphalt  pavements 
in  this  country,  have  been  decidedlv  varied.  Nearly 
all  pavements  laid  in  the  past  five  to  twentv-vears 
were  put  down  with  healed  material :  the  Kentuckv 
I)roducers  advocate  the  laying  of  their  material  with- 
out the  ajiplication  of  heat. 

In  the  eastern  part  of  the  I'niled  States  in  the 
early  sixties,  sidewalks  and  cross-walks  consisting  of 
coal  tar  mixed  with  gravel,,  broken  stone,  and  coal 
ashes  were  lead  under  a  patented  process.  In  1867, 
a  small  part  of  a  roadway  in  Prospect  Park.  Brooklvn. 
was  paved  with  this  material.  The  experiment  was 
so  successful  that  in  1868,  Lenox  Road.  Flatlnish. 
Brooklyn,  was  paved  with  A  foundation  five  inches 
thick  consisting  of  two  inch  broken  stone  mixed  with 
sand,  coal  ashes  and  tar.  and  with  a  wearinir  surface 
similar  to  that  foundation,  with  the  exception  that  no 
stone  larger  than  t>ne  inch  was  used.     This  pavement 


lasted  for  almost  twenty-years  and  when  the  street 
was  rejiaved  in  18%  a  part  of  it  was  found  to  be 
intact  and  served  as  a  foundation  for  a  new  asphalt 
pavement.  This  street  is  considered  probably  the  first 
one  regularly  paved  with  bituminous  material  in  the 
United  States.  This  type  of  construction  eave  good 
satisfaction,  but  owing  to  the  volatility  of  the  tar,  the 
streets  had  to  be  closed  for  a  period  ranging  from 
thirty  to  sixty  di^ys  after  completion,  in  order  to  per- 
mit their  use. 

To  overcoiue  this,  the  .Abbott  patent  consisting 
of  a  combination  of  roofintr  pitch  and  creosote  was 
iised  as  the  binding  material  and  came  in  use  in  1871. 
Streets  in  Washington  and  Brooklyn,  were  laid  with 
this  mixture  and  were  in  u'ood  condition  for  fourteen 
or  fifteeo  years;  as  these  pavements  failed,  asphait 
was  laid  over  them,  and  with  the  previous  example 
cited  are  the  pioneer  examples  of  bituminous,  found- 
dations  for  bituminous  pavements. 

The  first  as:)halt  pavement  laid  in  the  United 
States,  was  in  front  of  the  City  Mall  in  Newark.  New 
Jersey  in  1870.  with  Trinidad  asphalt  as  the  cementing 
material.  The  result  achieved  from  a  Trinidad  pave- 
ment at  Newark,  and  similar  pavements  in  Philadel- 
phia, and  New  York,  attracted  the  attention  of  the 
authorities  of  Washington,  D.C.  with  the  result  that 
a  special  commission  was  appointed  by  Congress,  to 
investigate  and  report  as  to  the  iM)s.sibility  of  adopt- 
ing them  for  that  city;  :t  resulted  that  Pennsylvania 
.Avenue,  from  l-irst  to  Sixth  Streets,  was  paved  with 
rock  asphalt  by  the  N'euchatcl  .A.sphalt  Company,  in 
'76  and  '77,  and  from  Sixth  to  Fifteenth  Streets,  at 
the  same  time  with  Trinidad  asphalt. 

In  1891,  asphalt  from  Bermudez.  \"enr/uela.  was 
introduced  for  paving  purposes;  Woodward  .Avenue 
in  Detroit  was  paved  with  that  material  in  1892.  It 
was  found  that  both  Trinidad  and  Bermudez  asphalts. 
nuist  first  be  subjected  to  a  refining  pnKCSs  in  order  to 
remove  extraneous  material  and  when  thus  refined 
must  be  combined  with  a  residual  petroleum  oil  known 
as  Flux  oil,  by  which  means  an  asphalt  cement  of 
proper  consistency  or  hardness  can  be  .secured. 

In  the  late  "Ws  pavements  with  asphalt  obtained 
by  refining  California  petroleum  were  laid  east  of  th*' 
Rocky  Mountains.  Some  of  those  were  constructed 
in  New  York  City  between  the  years  \S^)7  and  1904. 
under  long  term  guarantees,  and  official  re'H»rts  put 
the  cost  of  repairs  to  Jan.  1st.  1914.  as  ranging  from 
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nothing  to  two  tents  per  s(|uare  yard.     The  Asphalt 
cement  was  known  as  California  "U"  tirade 

\\  ith  the  growth  of  the  petroleum  industry  and 
the  increased  demand  for  asphalt,  petroleum  refineries 
quickl  ■  learned  how  to  manufacture  asphalt  from 
asi)haUic  petroleum.  The  first  commercial  asphalt 
thus  produced  was  manufactured  from  California  pet- 
roleum and  was  known  as  petroleum  asphalt  to  dis- 
tinguish it  from  asphalts  produced  in  nature.  After 
a  comparatively  short  period  of  experimental  refining, 
it  was  found  that  high  grade  asphalt  could  be  success- 
fully manufactured  from  certain  petroleums  and  that 
the  purity  and  consistency  of  such  asphalts  could  be 
scientifically  confined  within  very  narrow  limits.  So, 
by  a  single  operation,  asphalt  suitable  for  any  desired 
use  is  now  produced,  which  explains  the  ever  increas- 
ing demand  for  its  use  in  highway  construction  and 
for  many  other  purposes. 

Crude  lake  asphalt  must  invariably  be  refined  be- 
fore it  is  suitable  for  use  in  hierhway  construction. 
The  refining  process  is  conducted  in  lartre  m'etal  tanks 
heated  by  means  of  steam  coils  and  equipped  with 
lierforate'd  pipes  through  which  air  or  steam  is  forced 
for  the  purpose  of  agitation,  so  as  to  prevent  local 
overheating  and  con.sequent  injury  of  the  asphalt. 
The  chunks  of  crude  asphalt  are  thrown  into  the  tank 
and  melted.  The  temperature  is  then  gradually  rais- 
ed until  all  the  water  and  light  oils  are  evaporated 
\'egetablc  matter  floats  to  the  surface  and  is  skimmed 
otT  while  the  coarser  particles  of  mineral  matter  settle 
at  the  bottom.  The  refined  asphalt  may  then  be 
drawn  off  and  barrelled.  It  is  invariably  too  hard  for 
direct  use  and  must  be  softened  to  suitable  consis- 
tency by  mixing  it  with  a  fluid  petrolenm  product 
known  as  Flux  oil. 

The  fluxing  process  is  sometimes  conducted  in  the 
original  tank  after  the  crude  asphalt  has  been  refined, 
it  consists  merely  in  agitating  the  a.sphalt  with  the 
proper  amount  of  flux  until  a  homoegeneous  product 
of  the  desired  consistency  is  produced.  When  the 
fluxing  process  is  not  carried  out  at  the  refinerv  the 
refined  asphalt  must  be  fluxed  at  the  paving  plant  be- 
fore it  is  mixed  with  the  other  constituents  of  the 
pavement. 

The  cude  Trinidad  asphalt  contains  only  39'7' 
bitumen,  or  asphalt  proper,  29%'  of  water  and  gas. 
6%  of  organic  or  vegetable  matter  and  26%  mineral 
matter,  mostly  clay.  When  this  material  is  heated 
in  the  refining  tank,  water,  gas  and  volatile  oils  are 
evaporated.  Most  of  the  vegetable  and  mineral  mat- 
ter remains  in  suspension  in  the  asphalt  and  is  there- 
fore present  in  the  refined  product.  By  loss  of  vola- 
tile materials  the  percentage  of  bitumen  is  of  course, 
increased  in  the  refined  asphalt  which  remains  be- 
hind. The  refined  asphalt,  however,  contains  only 
58%  of  asphalt  proper. 

This  refined  asphalt  being  too  hard  for  direct 
U'-e  must  be  softened  Vv'ith  flux.  Flux  oil  is  entirely 
.'^oluble  in  caribou  disulphide  and  is  therefore,  all  bitv.- 
hien  It  is  at  once  evident  that  any  combination  of 
refined  Trinidad  aspnrlt  and  flux  must  conta'n  a 
greater  percentage  of  bitumen  than  the  refined  as'^l'.alt. 
A  typical  combination  shows  that  the  bitumen  has 
been  increased  to  64%.  This  64%  then,  represents  the 
asphalt  in  the  asphalt  cement.  As  the  remaining  36% 
of  organic  and  mineral  matter  have  no  binding  value, 
it  is  evident  that  a  greater  cpiantiv  of  such  an  asphalt 
cement  will  be  required  to  bind  the  mineral  constitu- 


ents of  a  given  yardage  of  pavement  than  if  the  asphalt 
cement  were  all  bitumen. 

Asphalt  is  refined  from  crude  asphaltic  petroleum 
in  5U,UU0  gallon  cylindrical  iron  stills,  set  horizont- 
ally and  heated  from  below.  Inside  thev  are  equipped 
with  perforated  pipes  through  which  steam  is  forced 
during  refining.  The  process  is  very  simple  and 
quite  similar  to  that  described  for  lake  asphalt  except 
that,  because  the  volatile  products  have  considerable 
commercial  value,  they  are  carried  oi?  from  the  top 
of  the  still  through  a  vapor  line  and  condensed  in 
water  cooled  coils. 

The  temi)erature  of  the  oil  in  the  still  is  never 
allowed  to  exceed  600  or  700  deg.  V.,  and  this  coujiled 
with  steam  agitation  prevents  injury  to  the  asphalt 
left  behind.  As  distillat.on  progresses  the  material 
remaining  in  the  still  becomes  more  and  more  viscous 
until  finally  a  semi-solid  or  solid  residue  is  produced. 
Distillation  is  stopped  when  the  asphalt  has  reached 
the  desired  consistency.  No  fluxing  is  therefore  nec- 
essary. 

In  the  manufacture  of  asphalt  fillers  for  brick 
pavements  it  is  customary  to  blow  air  through  the 
melted  asphalt  at  a  certain  stage  in  the  refining  pro- 
cess. This  produces  a  higher  melting  point  asphalt 
than  would  be  produced  by  a  straight  steam  distilla- 
tion. Except  for  water  which  is  removed  bv  distilla- 
tion, petroleum  is  practically  pure  bitumen.  It  there- 
fore, follows  that  petroleum  asphalt  is  pure  bitumen, 
and  its  use  does  not  have  to  take  into  account  the 
presence  of  vegetable  and  mineral  matter. 

Statistics  of  the  Geological  Survey  show  the 
growth  of  the  asphalt  industry  in  the  United  States. 
Until  1911,  imported  native  asphalt,  mainly  Trinidad 
and  Bermudez,  led  all  others.  In  1902.  petroleum 
asphalt  was  introduced  in  commercial  auantities  and 
its  production  from  domestic  petroleum  has  grown 
very  rai)idly  since  1910.  Even  more  remarkable  has 
been  the  production  from  Mexican  petroleum  since 
1913.  In  1919,  about  eight  times  more  asphalt  was 
produced  from  petroleum  than  was  imported  from 
Trinidad  and  Venezuela. 


Military    Experiences    Abroad 

A  very  entertaining  talk,  which  touched  on  many  topics, 
was  given  by  Lieutenant-Colonel  Holman  James,  of  the 
British  Army,  at  the  Montreal  Co-operative  Electrical 
Luncheon  on  May  11.  Lieut.-Col.  James  related  incidents  in 
his  military  experiences  in  South  Africa  and  in  France;  his 
association  with  the  Commission  of  National  Service  in  Lon- 
don; and  also  his  experience  ranching  in  Western  Canada. 
Speaking  of  his  travels  in  the  United  States,  Lieut.-Col. 
James  alluded  to  the  opportunities  he  had  of  testing  the  real 
feeling  of  the  country  toward  the  British  people.  He  had 
found,  he  said,  that  there  was  lots  of  good  feeling  and  amity 
in  the  depths  of  the  American  heart  responsive  to  everything 
honestly  calculated  to  stir  it  in  their  fellow  Anglo-Saxons  in 
other  parts  of  the  world.  Indeed,  he  suggested  that  an  im- 
proper national  consciousness  in  the  Britisher,  resident  in 
the  United  States,  unwilling  to  accommodate  itself  to  the 
sentiment  of  the  country  in  which  their  living  was  found,  was 
sometimes  responsible  for  "turning  the  edge"  of  an  other- 
wise happy  relationship.  Altogether  he  thought  it  was  a  pity 
that  the  average  Englishman  did  not  know  the  American 
better  than  he  did,  for  it  was  through  this  growing  acquaint- 
ance that  the  feeling  already  existing  might  be  brought  to  its 
fullest  and  best  fruition,  in  mutual  recognition  they  liked 
each  other  all  the  time  and  did  not  know  it. 
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The   Need  for  Standardization 

of  Building  Codes 

Unnecessary  Variations  in  the  Building  Requirements  of  Different 

Cities — Greater  Uniformity  in  the  Matter  of  Wall 

Thicknesses  is  Desirable 

■    In  an  effort  to  encourage  building  and  stimulate  mittinpf  8-in.  walls  in  each  story  of  a  small  two-story 

interest  in  house  construction,  an  important  and  prac-  house. 

tical   suggestion,   is  to  revise  building  codes  and   to  The  Ma,nd  li.'^t  includes  cities  reriuiring  the  walls 

make  their  requirements  as  nearly  uniform  as  possible  in  the  first  .story  of  a  small  house  to  be  12-iii  or  13-in 

throughout  the  country.     In  almost  hundreds  of  cities,  thick,  but  |>roviding  for  an  8-in.  or  9-in..  wall  in  the 

l)u;lding  codes  are  now  in  operation  which  were  pre-  second  story 

pared  or  approved  a  decade  or  rn«re  ago  and  have  not  The  third  list  includes  those  dties  which  require 

been  revised  or  amended  since  that  time.     I  hese  codes  ^he  walls  of  each  story  in  every  small  house  two  stories 

fail  to  take  into  consideration  the  advances  made  in  ;_  uy,crhi  ^r.  k»  ^7  ;^   ^^  17  ;„    *u-  1       -ru     "  °'^""" 

.u        •     tc         J     cc  ■     ^            r    i.      ^       1        .    •  1  '"  neignt  to  be  1^  in.  or  10  in.  thick.     There  are  19 

the  scientrhc  and  efficient  use  of  structural  materials  cities  on  this  list 

and,  in  numerous  cases,  changes  might  be  made  which  V,         ,  .          '                   .     . 

would  reduce  building  costs  while  still  retaining  safe  .  .  ^-onsulting   these   lists   it  is   plain   that   m   some 

structural  requirements.     In  a  paper  presented  at  the  "'^.[l^  ]}  .'^  possible  to  construct  a  2-storv  dwelling 

recent  .=;4th  annual  convention  of  the  American   Insti-  '''['.'?    T'"'    wa'l.s    for  both    stones   above    basement. 

tute  of  Architects,  Mr.  D.  Knickerbocker  Bovd  brings  '^''''*=   '",.5  .neighbormg  city,   perhaps   not    10  miles 

out  .some  interesting  information  regarding  the  thick-  '^!*'^'!/'i^  '"•.  T''       ^^^^  J^^^''^^   throughout.     Why 

ness    of    wall    requirements    in    the'  various    building  ^^'""'^  ^^"^  thicker  v^all  be  required  if  the  8  in.  wall 

codes   and   their   effect   on   cost   and   plans   of   small  'f  ^^"^"^  safe  and  is  approved  by  28  cities,  among 

houses.     An  abstract  of  the  paper  follows:  ^''^"^  ^'^'"^  "^  *^^  '^'"Sest  m  the  country? 

Code  Provisions  for  Brick  Exterior  Walls.  ^^^""^  °^  ^^^  Thickness  on  Cost. 

One  of  the  most  obvious  of  these  necessary  revi-  ,    ?i?Pf '^'   '"*7^^^  o**'-  *^  1'.*''"^  buMcr.  is  the 

sions,   relating  to   wall   thicknesses,   was  brought   to  j^'^^  ^^""^  ^^"^  "^^°^  ^"  ^  'V  "^t"  '"^^"^^a  *^v'"e^  '« 

light   recently   in   an   investigation   by   the  Structural  !''"'  '"  '"°"'^>'  ^^     "'^^"V  ^Ti^"""^  much  of  a  saving 

Service  Bureau  of  some  100  building  codes  throughout  '"   money  can   be  visualized  bv  a  specific  example: 

the  country.     These  results  thus  far  verified  are  tabu-  '  "^  following  figures  are  based  on   two  storied 

lated  as  follows:  walls,  not  allowing  for  half  stories,  gables  or  for  open- 

CODE  PROVISIONS  FOR  BRICK  EXTERIOR  WALLS  'Tf  ^""^   disregarding  whether   the   foundations  arc 

IN  DWELLINGS.  stone,  concrete,  brick  or  other  solid  matenal.     In 

Cities.  *  house  20  x  30  ft. — using  that  merely  as  a  convenient 

One  story  dwellings,  8  in.  walls  63  standard  of  size  for  the  purpose  of  calculating — there 

(^ne  story  dwellings,  over  8  in.  walls   14  will  be  a  saving  between  an  8  in.  wall  and  a  12  in. 

Two  story  dwellings,  8  in.  walls  both  stories  28  w-all,  of    12.500  bricks    (in   round    numbers)      Those 

Two  story  dwellings,  over  8in.  walls,  first  storv  31  g^tra  bricks  would  mean,  at  the  average  current  price 

I  wo  story  dwellings,  over  8  in,  walls,  both  stones  ....     19  ii,„<.  f.^,„,  itozrt  *     it-Jon  u_u            jjj^.l                  J 

r,,,          t        J     11-         o  •          11       11    »    •                      .  'hat  trom  $z."iO  to  $3U0  has  been  added  to  the  cost  of 

Three  story  dwellings,  8  in.  walls,  all  stories    6  .       ,            \        xu      u   •   1       1              °'jvj»-'>j   i<.'  iiit  ^.u^l  t»i 

Three  story  dwellings,  over  8  in.  walls,  first  storv  ....     10  ^'l^    '^?"^^j   j  ,        V."'^^         r^'   ^°   ^*''*^*'   *   '''**^   *"*" 

Three  story  dwellings,  over  8  in.  walls,  first  and  second  "i"^t  be  added  for  the  cost  of  the  mortar  and  the  time 

stories  21  of  the  bricklayers  and  helpers  necessary  in  laying  of 

Three  story  dwellings,  over  8  in.  walls,  all  stories  ....     3!)  the  extra   12,500  bricks.     In  Other   words,   a  house  of 

Schedules  have  been  prepared  which  list  the  varia-  ^^^  ^^^me  outside  dimensions  would  cost  from  $500  to 

tions  and   give  the   width,  area   and  height  limit  of  $^  more  in  Albany  or  St.  Louis  than  it  would  in 

houses  in  relation  to  each  thickness  of  wall.    The  lists  Pittsburgh  or  Seattle. 

are  prepared  on  a  generally  comparable  basis  as  to  In  addition  to  safe  structural   requirements  and 

size  of  house  and  give  the  requirements,  according  to  money   savings   there   are   other   important    features, 

latest  available  information  for  a  2-storv  house.  The   difference   in    thickness  of   the    walls   increases 

The  same  citv  is  in  some  cases  included  on  two  the  area  on  each  floor  by  about  30  sq.  ft.,  or  in  other 

lists,  apparently  contradictory.     This    is   due    to    the  «ord.s  the  8  in.  wall  means  about  the  size  of  a  small 

code  requiring  thicker  w^alls  inside  the  fire  limits,  or  bathroom  or  several  large  clo.^ets  added  to  each  story. 

special  regulations    covering    areas    or    heights.     An  The    coal    required    to    produce    the    additional 

example  of  this  is  Albany.  N.Y..  where  8-in..  walls  material  for  the  thicker  wall  would  amount  to  6  tons 

are  nermitted  in  the  second  storv  of  a  2-story  dwelling,  for  each  house.     While  that  means,  in  the  cost  of  the 

outside  the  fire  limits,  but  when  inside  the  fire  limits,  coal  at  the  place  where  the  material  is  burned,  we  will 

a  12-in.  wall  is  required — whereas  in  New  York  Citv.  .say    $.50 — which    amount    is    included    in    the    money 

or  in    Philadelphia,    the   8-in.    thickness    is   nermitted  saving  before   mentioned— think   of   the   cimservation 

in  both  stories  within  the  fire  limits.  of  coal  and  transportation  which  an  8  in.  wall  effects. 

The  first  list  includes  some  29  municipalities  per-  Six  tons  and  its  hauling  eliminated  with  each  house 
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built!  If  we  construct  the  walls  in  the  smaller  or 
isolated  houses,  hollow,  with  brick  or  hollow  tiles, 
where  hollow  material  is  permissible,  there  is  still  a 
further  saving  of  about  2^  tons  of  coal. 

The  U.S.  Housing  Corporation  adopted  for  its 
war  housing  developments,  the  8  in.  thickness  as  stan- 
dard for  brick  walls  of  houses.  In  all  localities  this 
thickness,  which  was  only  accepted  after  thorough 
investigation  was  used  in  spite  of  any  i>revailing  regu- 
lations to  the  contrary.  That  corporation  and  the 
Emergency  Fleet  Corporation  adopted  the  8  in.  thick- 
ness as  an  ample  safe  and  sound  all-time  standard  for 
small  houses,  and  not  as  a  war  measure  of  expedient. 

EfTect  of  Wall  Construction  on  Plans. 

As  an  instance  of  the  effect  that  wall  construction 
may  have  upon  type  of  plan, — in  the  City  of  Philadel- 
phia, 9  in.  walls  have  loner  been  allowed,  but  this 
thickness  has  been  limited  to  a  buildint'  not  over 
16  ft.  wide.  The  operative  builders  of  Philadelphia, 
found  that  they  could  sell  much  more  readily,  a 
house  that  had  more  light  and  more  air  than  the  old 
conventional  type — a  house  with  an  L  at  the  back 
and  a  narrow  court. 

But  according  to  the  F.uilding  Laws,  they  had  to 
make  the  better-planned  wider  houses  with  walls  13 
inches  thick,  therefore,  many  of  them  stuck  to  the 
old  type  of  building;  because  being  narrower  it  could 
have  9  in.  walls  and  hence  was  cheaper.  So  the 
operative  builders  called  on  the  chief  of  the  Bureau 
of  Building  Inspection  and  explained  the  situation ; 
and  he,  thoroughly  convinced  that  a  change  was  de- 
sirable, said :  "We  will  prepare  and  submit  an  enabl- 
ing act  to  the  Legislature  of  Pennsylvania."  .\nd  last 
year,  among  them  all,  they  amended  the  16  ft.,  act 
so  that  houses  20  ft.,  wide  could  be  built  with  X  in. 
walls  and  the  ty]>e  of  plan  for  dwellings  in  Philadel|)hia 
is  now  deyelo|)ing  into  what  is  called  the  ''airliuht" 
house  without  any  back  extension  and  departing  from 
the  old  one  with  a  narrow  court-like  yard. 


Smooth    Pavements    Are 
Money  Savers 

A  census  of  city  paving  compiled  by  The  Asphalt 
Association  shows  that  the  asphaltic  tvi^es  compris- 
ing 50*^  of  all  pavements  higher  than  waterbound 
macadam  have  crowded  out  the  rigfid  block  types  of 
pavement  and  are  overwhelminely  favored  in  present 
practice,  in  comparison  with  unsurfaced  Portland 
cement  concrete.  Among  asphaltic  types,  sheet  as- 
phalt shows  the  largest  percentage,  although  asphaltic 
concrete,  including  bitulithic  and  certain  other  special- 
ized types  are  rapidly  finding  favor.  Sheet  asphalt 
alone  includes  a  yardage  more  than  double  that  of 
brick,  its  nearest  competor. 

Regardless  of  the  improvements  in  the  manner 
ef  preparing  asphalt  and  asphalt  paving  materials, 
the  opening  of  new  sources  of  supply  and  the  econo- 
mics resulting  from  these  causes,  the  asphalt  pave- 
ment would  not  have  its  popularity  but  for  its  intrinsic 
worth. 

Considering  the  essentials  of  the  pavement,  name- 
ly :  low  cost,  durability,  low  cost  of  maintenance,  read- 
ily cleaned,  low  tractive  resistance,  slipperiness,  favor- 
ableness  to  travel  and  .sknitariness.  we  find  that  in 
comparison   with   other  well   known   types   of   street 


pavements,  sheet  asphalt  is  given  the  highest  per- 
centage, jaUng  from  the  standpoint  of  a  theoretically 
I)erfect  pavement,  by  such  authorities  as  Mr.  George 
W.  Tillson,  formerly  Chief  Engineer  of  Highways, 
.Vew  York  City,  and  Ira  O.  Baker.  Professor  of  Civil 
Engineering,  University  of  Illinois. 

In  citing  one  of  the  requisites  of  a  pavement,  that 
of  favor^bleness  to  travel,  it  will  probably   be  given 
a  heavier  weighted  factor  now  than  formerly,  because 
traffic  evprywhere  has  increased  in  vveitrht  and  den- 
sity.    In  the  past  when  the  asphalt  pavement  caused 
great  saving  on   the  shoeing  of  horses  and  repairing 
of  vehicles,  so  today  its  .smooth  resilient  surface  has 
a  wondefful  bearing  on  the  cost  of  ui)-keep  of  tires 
and  motor  vehicles.     The  tire  bill  of  .\merica  is  esti- 
mated as  one  billion  dollars  annually,  and  the  Ameri- 
can .Automobile  As.sociation  in  an  effort  to  trrade  the 
various  surfaces  in  accordance  with  what  may  be  con- 
sidered  their  relative  destructive  effect  on   tires,   has 
I)repared  a  chart  showine  five  groups,  the  probable 
tire   mileage   it   is   possible   to  obtain   on   each   (jroup 
being  expressed  in  percentage  terms  as  100  perfect. 
CJpoup  No.  1.  rated  at  95  to  100  per  cent.,  includes 
sheet   asphalt,   bituminous   concrete, 
(good),  bituminous  and  surface  treat- 
ed macadam,  trravel,  cement  concrete 
with  bituminous  surface,    wood    and 
asphalt  block,  (smooth.) 

Group  No.  2,  rated  at  only  35   per  cent.,  includes 
waterbound     macadam     or     gravel, 
(rough)  earth  muddy  with  deep  ruts 
containintr  loose  crravel    and    stones, 
or   earth    frozen    or    with    sun-baked 
ruts,  or  covered  with  loose  stnncs  <.r 
sharp  gravel. 
.\  billion  dollars  is  a  sum  difficult  to  realize,  but 
it  is  more  than  three  times  the  cost  of  the  Panama 
Canal,  and  70*7'  of  the  value  of  all  passenerer  automo- 
biles   manufactured    in     1919.     Mr.   M.   O.    Eldridge, 
Director  of  Roads  of  the  American  Automobile  Asso- 
ciation, says: 

It  is  high  time,  to  pay  more  attention  to  the  effct 
of  the  various  road  surfaces  on  motor  vehicles  instead 
of  considering  only  the  damage  by  the  motor  vehicle 
to  the  road.  Compare,  for  instance,  the  smooth  resil- 
ience of  Fifth  Ave..  N.Y..  (i)ayed  with  sheet  asphalt) 
with  the  rough  gritty  and  flinty  surfaces  so  often 
encountered  on  country  roads,  and  try  to  imagine 
what  a  tidy  sum  in  tire  bills  would  be  saved  if  we 
could  all  travel  on  avenue  surfaces.  The  saving  in 
tire  costs  alone  would  pay  the  difference  in  construc- 
tion costs  in  many  instances." 


150  New  Houses  to  be  Erected  in  Toronto 

A  large  tract  of  property  in  Toronto,  lying  east  of 
Coxwell  Ave.,  fronting  on  Small  St.,  and  running^  north 
to  Gerrard.  has  been  aquired  by  a  syndicate  of  Toronto 
and  American  capitalists  as  sites  for  about  150  mod- 
erately priced  homes.  The  land  has  a  frontasre  of  be- 
tween 4,000  and  5.000  feet  and  cost  in  the  neighbor- 
hood of  $125,000. 

As  soon  as  arrangements  can  be  made  with  the 
Works  Department,  it  is  the  intention  to  start  work 
immediately  on  20  or  30  houses  and  build  the  remaider 
as  these  are  disposed  of.  The  houses  will  cost  from 
$4,000  to  $5,000  each  and  are  to  be  surrounded  with 
sufficient  land  to  make  them  desirable. 
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How  to  Land  Your 
Prospect 

The  Selling  Game  Requires  Confidence, 
Earnestness   and  Hard  Work 

By  Thomas  Howard  before   California  Edison  Co. 

How  to  "land"  prospective  customers  is  an  interesting; 
subject  for  every  salesman.  This  article  deals  more  par- 
ticularly with  the  sale  of  securities  of  a  central  station  com- 
pany, which  are  widely  distributed  among  their  customers, 
but  it  contains  a  variety  of  useful  hints  which  may  be  copied 
to  good  purpose  by  any  man  who  has  something  to  sell  and 
has  confidence  in  his  product. 

Mr.  Howard  was  recently  addressing  the  district  man- 
agers of  his  company  on  the  best  methods  of  closing  sales. 
He  asked  "What  is  the  method  of  procedure  when  a  man 
goes  fishing  or  hunting?"  He  knows  that  there  is  game  or 
fish  to  be  had.  First,  he  gets  down  the  gun,  he  caresses  it 
lovingly,  he  polishes  it,  he  swabs  it  out,  he  oils  it.  Then  he 
gets  cartridges,  he  packs  his  grub,  and  he  talks  to  anybody 
who  will  listen  to  him  about  the  places  to  hunt,  and  he 
grows  enthusiastic.  He  is  ready  and  willing  to  walk  a  good 
many  miles?  For  what?  To  bring  down  his  game.  He  has 
an  object.  That  is  what  I  want  to  impress  upon  alt  here; 
that  to  succeed  in  any  line  of  endeavor  you  must  have  an 
object.  You  must  have,  earnestness.  You  must  have  con- 
fidence in  your  ability,  confidence  in  the  thing  you  are  selling 
—and  confidence  begets  earnestness;  and  with  confidence 
and  earnestness  and  the  right  kind  of  goods  you  will  suc- 
ceed. 

Fishing  for  Prospects 
There  are  a  good  many  ways  of  developing  prospects, 
but  there  is  one  sure  way.  That  is,  make  a  start.  Approach 
someone  on  the  subject  that  you  are  interested  in,  approach 
a  dozen  people,  and  I  will  guarantee  that  you  will  get  enough 
information  from  the  dozen  to  give  you  prospects,  and  so  on 
ad  infinitum.  I  will  also  tell  you  something  else,  which  is 
this;  that  there  is  a  law  which  is  called  the  law  of  average. 
It  may  be  1  to  10,  but  it  is  sure  and  unfailing.  It  works 
something  like  this:  you  may  call  on  fifteen  people  and  make 
one  sale,  but  you  will  surely  get  two  out  of  twenty.  You 
try  it.  According  to  your  earnestness  and  your  abiHty  as  a 
salesman,  the  average  may  be  higher  than  I  have  mentioned. 
It  means  hard  work  and  what  we  call  stick-to-it-iveness,  and 
if  you  do  not  make  a  sale  in  the  first  10  or  15,  stick  to  it. 
It  works! 

In  the  selling  game  a  salesman  must  know  something 
about  his  goods.  In  fact,  the  more  he  knows  about  them 
the  more  he  can  increase  his  average. 

Now  a  fisherman  gets  his  rod  and  reel;  he  gets  the  right 
kind  of  hooks,  and  the  proper  kind  of  bait  for  the  kind  of 
fish  he  is  after.  How  careful  he  is  to  put  the  bait  on  the 
hook  in  a  manner  that  is  inviting  to  the  fish!  Then  he 
throws  in  the  line.  After  a  while  he  gets  a  nibble.  How 
earnest  he  becomes!  He  loses  it!  It  was  a  big  one!  Does 
he  quit?  Not  if  he  is  any  kind  of  a  fisherman.  He  tries 
again;  a  nibble— a  bite.  He  lands  it!  How  quickly  he  baits 
again!  He  is  beginning  to  get  interested  and  he  stays  with 
it  That  is  the  thought  I  want  to  impress  upon  you— that 
you  keep  on  throwing  in  your  line;  the  fish  are  there.  They 
are  hungry:  they  will  nibble;  they  will  bite;  and  according 
to  your  perseverance  will  be  your  catch. 

The  Right  Method  of  Approach 
In   soliciting  prospects,  the   main   thing   to   avoid   is  the 
negative    answer.       Frame    your    questJbns    in    such    a    way 
that    they    will    require   an   affirmative.     Do   not    say.     How 


would  you  like  to  purchase  gome  Edison  stock  today?"  The 
word  "stock"  is  like  a  red  rag  to  a  bull,  to  some  people.  I 
like  the  word  "securities"  better.  Just  assume  that  they 
ought  to  have  some  shares — something  like  this:  "My  name 
is  Blank  from  the  Southern  California  Edison  Company 
We  are  with  the  approval  oi  the  Kailroad  Commission  put- 
ting before  the  people,  a  new  issue  of  securities,  bearing  a 
very  attractive  rate  of  dividends;  in  fact,  this  is  an  A-1  in- 
vestment bearing  8%  on  par  or  on  actual  investment  about 
8.51%."  It  is  just  like  any  other  battle — get  in  the  firsf  lick 
if  you  can.  Get  it  into  his  mind  that  it  is  a  good  thing  for 
him.  Tell  him  that  Jones  of  the  Bank  has  got  a  bunch  of  it, 
or  any  other  person  that  is  supposed  to  be  shrewd,  and  finish 
up  by  inviting  questions.  You  will  find  that  the  average 
person  requires  a  little  shove;  in  fact,  we  all  like  to  be 
coaxed  a  little  even  if  we  are  intending  to  invest.  Put  the 
personal  equation  to  the  front — they  have  the  money  and 
the  Edison  Company  wants  it,  and  if  you  want  a  thing  bad 
enough,  you  will  generally  get  it;  and  while  the  advertising 
that  this  company  sends  out  is  a  mighty  good  thing,  some- 
times the  idea  created  by  this  advertising  lies  dormant  in 
their  minds  until  they  are  approached  by  a  representative  of 
this  company. 

You  have  no  doubt  heard  of  "Old  Scar  Face,"  the  old 
antlered  deer  that  refused  to  be  caught  for  many  years.  The 
old  deer  was  stalked  and  hunted  by  experienced  hunters.  He 
had  seemed  to  bear  a  charmed  life.  Apparently  he  was  hit 
but  always  got  away.  Now,  I  have  an  "Old  Scar  Face" 
down  in  the  Santa  Ana  district.  1  have  stalked  him  and 
trailed  him.  I  know  where  he  gets  his  lunch;  1  have  made  it 
a  point  to  spot  him  a  couple  of  blocks  away  and  then  walk 
towards  him.  He  is  conscious  that  I  am  after  him.  He  is 
the  kind  of  man  with  whom  you  broach  your  subject  and 
then  let  it  soak  in.  I  want  that  prospect  worse  than  any  I 
ever  got.  I  got  a  good  shot  at  him  the  other  day.  He 
stumbled;  he  fell;  but  he  got  away.  I  was  talking  to  two 
prospects  on  the  street  before  coming  to  work  and  "Old 
Scar  Face"  said,  "When  you  get  through  I  want  to  see  you." 
In  his  quiet  way  he  asked,  "What  did  you  say  that  stock 
paid?"  Did  I  land  him?  I  did  not.  But  I  am  going  to  get 
him.  He  might  just  as  well  take  the  hook  now  as  later,  be- 
cause, while  I  am  potting  away  at  other  game,  I  am  always 
looking  for  "Old  Scar  Face." 

The  Three  Requirements  for  the  Game  of  Selling 
This  game  of  selling  requires  three  things:    confidence, 
earnestness   and   hard    work,   and   results   will   surely   follow. 
A]\  the  world  is  a  prospect,  so  I  would  say  to  you,  "Go  after 
them." 

The  most  amusing  experience  that  stands  out  in  my 
memory  in  selling  Edison  securities  was  on  the  last  active 
campaign.  I  was  talking  to  the  proprietor  of  a  furniture  store 
who  already  had  some  shares — and  he  is  some  booster,  be- 
lieve me.  While  we  were  talking  he  said  he  knew  a  man 
who  he  believed  had  some  money  lying  idle.  He  called 
him  on  the  phone  and  asked  him  to  come  down  to  the  store. 
When  the  man  came  he  asked  the  usual  questions,  then  said 
he  would  take  a  few  shares.  I  said,  ".\ll  right,  let's  go  over 
to  the  bank  and  you  can  draw  your  check."  He  replied.  "No. 
I  have  the  money.  Wait  here  while  I  go  and  get  it."  In  a 
few  minutes  he  was  back  and  when  I  saw  what  he  had.  over 
$1500  all  in  greenbacks,  5's.  lO's,  30's  and  50's.  oh  boy!  I  was 
so  nervous  I  could  hardly  count  it.  and  when  it  was  rolled 
up  I  could  hardly  get  it  in  my  outside  coat  pocket.  I  s»w 
him  again  a  few  days  ago  and  he  is  expecting  to  sell  a 
ranch;  and  if  he  does  he  will  come  through  again. 

In  conclusion,  let  me  repeat, — confidence  in  yonrself  and 
in  what  you  are  selling;  earnestness  in  your  talk  as  to  its 
merits;  and  hard  work  in  making  calls — and  the  greatest  of 
these  is  hard  work.  The  fish  are  there,  the  game  is  there: 
the  prospects  are  there.    They  have  the  money. 
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Mainly  Constructional 

Eait  and  West^From  Coast  to  Coast 


A  drop  of  $4.00  per  ton  in  the  price  of  lime  and 
plaster  is  reported  at  Montreal.  This  means  a  reduc- 
tion from  $22.00  to  $18.00  per  ton  in  the  price  of  the 
former  article  and  from  $32.00  to  $28.00  on  the  latter. 

I'ire  recently  damaged  the  wooden  building  and 
plant  of  the  Haileybury  Brick  and  Tile  Company, 
Haileybury,  Ont.,  to  the  extent  of  about  $22,000.  Uf 
this  only  $4,000  is  covered  by  insurance. 

At  a  mass  meeting  in  the  Labor  Temple,  Toronto, 
recently  called  to  discuss  the  decision  of  contractors 
that  carpenters  wages  should  be  cut  to  80c  an  hour, 
commencing  July  1,  union  carpenters,  rejected  the 
wage  reduction. 

Dearth  of  applicants  for  house  bunlding  loans,  at 
Brandon,  Man.,  has  brought  about  the  decision  by 
the  city  council  to  return  $125,000  of  the  $150,000 
loan  to  the  government  for  use  in  other  departments 
retaining  $25,000  for  any  possible  applications. 

Plans  for  the  proposed  new  Masonic  Temple  at 
Windsor,  Ont.,  have  been  prepared  and  call  for  a 
three-storey  building,  112  X  110  ft.,  of  up-to-date  fire- 
proof construction.  Messrs.  Nuxlow  and  Gale  have 
the  general  contract  for  the  construction  of  the  build- 
ing and  Mr.  J.  C.  Pennington  is  the  architect. 

Members  of  the  American  Institute  of  Chefical 
Engineers,  in  convention  at  Detroit  recently,  visited 
the  plant  of  Messrs.  Hiram  Walker  &  Sons,  at  Walker- 
ville,  Ont.,  and  after  a  trip  of  inspection  through  the 
large  plant,  were  entertained  at  Glaser  Pavilion.  Wil- 
low Beach,  by  several  large  Walkerville  manufac- 
turers. 

The  Northern  Hotels  Co..  Ltd..  are  contemplating 
the  erection  of  a  fifteen-storey  addition  to  their  Hotel 
Mossop  in  Toronto.  It  is  reix)rted  that  the  plans  of 
the  architects,  Messrs.  Molesworth,  West  &  Secord, 
of  Toronto,  have  been  adopted  and  40-ft.,  of  frontage 
immediately  south  of  the  present  hotel,  on  Yonge  St., 
has  been  purchased. 

Mr.  C.  S.  Walters,  Inspector  of  Taxation,  at  Ham- 
ilton, has  advanced  a  suggestion  to  relieve  the  present 
building  depression.  His  suggestion  was  that  the 
city  grant  exemption  from  taxation  on  houses  erected 
for  a  period,  say,  of  five  years,  the  rent  of  the  huusL 
to  remain  at  the  same  figure  for  this  i>eriod  in  return 
for  the  tax  exemption  concession. 

The  Car  Owners'  Garage  Co.  Ltd.,  are  erecting 
a  large  garage  on  York  St.,  London,  Ont.,  which  is 
the  first  of  a  string  of  garages  they  are  contemplating 
l)uilding  throughout  Ontario.  This  building,  which 
will  be  the  headquarters  of  the  company,  will  measure 
157  X  110,  and  will  accommodate  50  cars.  Other  gar- 
ages being  i)lanned  for  the  smaller  centres  will  be  of 
a  standard  .50  width,  varying  in  depth  according  to 
the  amount  of  accommodation  required. 


Personal 

Mr.  Colin  W.  Campbell,  contractor  of  Port  Credit, 
Ont.,  was  elected  to  fill  the  vacancy  on  the  town's 
council  caused  by  the  removal  of  Mr.  Wm.  Clancy  to 
Walkerton,  Ont.     Mr.  Campbell,  who  has  resided  in 


Port  Credit  for  over  fifteen    years,    served    over.'^eas 
with  the  19th   Battalion,  C.E.F. 

Mr.  L.  A.  Smith,  has  been  apixiinted  .secretary- 
treasurer  and  manager  of  the  Estevan  Brick  and  Coal 
Co.,  succeeding  his  father,  Mr.  C.  C.  Smith,  who  has 
l)een  in  ill  health  for  some  time.  At  the  regular  semi- 
annual meeting  of  the  company,  the  directorate  was 
reorganized  as  follows;  President, 'A.  E.  Rice;  vice- 
president,  T.  Torgeson;  directors,  H.  C.  McWiiliams 
and  E.  L.  Thorpe. 

Mr.  Lawhence  McFaul,  of  Owen  Sound.  Ont.,  has 
been  appointed  assistant  city  engineer  of  Hamilton. 
After  graduating  from  the  School  of  Practical  Science. 
Toronto,  he  occupied  the  position  of  city  engineer 
of  Fort  William,  Ont.,  later  going  to  Sault  Ste.  Marie, 
in  the  same  capacity,  which  ix)sitJon  he  has  occupied 
for  the  past  eight  years,  with  the  exception  of  the 
time  spent  overseas  with  the  Canadian   Engineers. 


Obituary 

Mr.  William  Henry  Wilson,  assistant  superinten- 
dent of  the  Welland  Canal,  died  in  St.  Catharines  re- 
cently, after  an  illness  of  about  five  weeks  duration. 
Deceased  was  67  years  of  age. 


Incorporations 

yuebec  Housing  Co.,  with  head  office  at  Ouebec, 
capital  $199,000,  to  erect  dwelling  houses. 

T.  E.  Rousseau,  Limited,  with  head  office  at  Oue- 
bec,  capital  $49,900,  to  carry  on  the  business  of  build- 
ing contractors. 

Canadian  Benedict  Stone,  Limited,  with  head  office 
at  Montreal,  capital,  $230,000.  to  deal  in  stone,  marble, 
l)rick,  concrete  blocks,  etc. 

Globe  Builders  Coqwration.  Limited,  with  head 
office  at  Montreal,  capital,  $50,000.  to  deal  in  roofing 
and  other  building  materials. 

Nati<inal  Slag  Products,  Limited,  with  head  office 
at  Hamilton,  ca])ital  $300,000.  to  manufacture  and 
deal  in  slag,  portland  cement,  etc. 


Trade  Publications 

Mussens,  Limited,  are  distributing  Bulletin  105 
describing  their  various  equipment,  including  an  auto- 
crane,  the  Burch  Stone  spreader.  Parsons'  Excavators, 
the  "  B-G "  Loaders  and  Conveyors  and  Holman 
Rock  Drills. 


Greattst  clUcieiicy  in  llic  operation  ol  G.  &  G.  telescopic 
hoists  can  be  secured  only  by  the  installation  and  use  of 
several  inexpensive  auxiliaries.  The  relation  of  these  to  the 
whole  is  explained  and  illustrated  in  a  pamphlet  entitled 
"Ash  Removal  Equipment,"  issued  by  Gillis  &  Geoghegan, 
New  York  City.  Specification  writers  who  must  determine 
the  proper  model  of  ash  hoist  to  install  under  a  given  set  of 
conditions  will  find  their  work  simplified  by  the  use  of  a 
recently  prepared  formula.  Unlike  most  rules,  this  one  has 
been  constructed  from  the  results  of  practical  experience  in 
the  manufacture  and  installation  of  hoists  for  all  types  of 
buildings  over  a  period  of  many  years.  Copies  of  this  inter- 
esting and  helpful  booklet  and  formula  will  be  sent  free  upon 
request. 
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Easier  Money  Would  Vastly  Improve 
Building  Conditions 


It  is  a  common-place  observation  that  the  want  of 
comparative  activity  in  the  constructional  industries 
has  been  due,  in  large  measure,  to  the  h'.gh  cost  of 
materials  and  labor.  This  is  partly  true,  although 
the  restricted  facilities  in  the  way  of  securing  capital 
has  had  a  very  important  bearing  on  the  subject. 
Contractors  in  the  Province  of  Quebec,  complain  that 
mortgage  companies  either  decline  to  lend  money,  or 
will  only  lend  small  amounts.  This  particularly  ap- 
plies to  residences.  This  disinclination  is  a  real  ob- 
stacle to  enterprise,  as  it  puts  an  undue  financial  bur- 
den on  contractors  w'ho,  in  many  insitances,  are  not  in 
a  position  to  assume  the  entire  carrying  charges. 

A  glance  at  the  "Current  Prices  of  Building  atid 
Engineering  Materials,"  which  appears  regularly  in 
another  part  of  this  issue,  will  show  that  the  situation 
as  regards  building  costs  has  greatly  improved.  Sub- 
stantial reductiohs  have  been  made  in  practically 
every  classification.  Skilled  lalbor  is  at  least  10% 
cheaper,  as  compared  with  last  season,  while  unskilled 
labor  is  down  even  more  than  this.  With  these  fav- 
orable factors,  the  outlook  for  the  balance  of  the  year 
is  distinctly  better.  Constructional  work  is  larger  in 
volume,  and  with  the  smaller  cost  of  building,  it  is 
fair  to-  assume  that  some  of  thae  projects  which  have 
been  hanging  fire,  might  well  be  proceeded  with  im- 
mediately. 

We  cannot  say  whether  any  further  reductions 
will  be  made.  Some  of  the  materials  are  selling  on 
a  very  small  margin  of  profit  or  at  a  loss.  The  lat- 
ter statement  is  certainly  true  of  lumber,  where  the 
tendency  will  very  possibly  be  upward.     Under  such 


circumstances  the  wisest  policy  seems  to  be  to  Build 
Now.  The  larger  number  of  advertisements  in  our 
fender  Department  is  evidence  that  municipalities 
aire  alive  to  the  fact  that  nothing  is  to  be  gained  by 
further  postponing  building,  roads,  drainage,  and  eng- 
ineering work  generally. 

I'.ut  we  cannot  build  without  money  and,  as  noted 
above,  money  is  hard  to  get.  This  is  not  easy  to  ex- 
I)lain  (because  profits  to  the  builder  seem  sure— so 
great  is  the  demand  for  residences  especially.  Ope 
builder  stated  recently  that  a  house  costing  him 
$2,800,  say,  to  erect  was  selling  readily  at  $5,000.  As 
a  matter  of  fact,  in  this  case  five  hou.ses  were  sold 
while  tlie  first  two  were  still  in  the  foundation  stage. 
Our  bump  of  caution  seems  to  have  got  the  better 
of  our  bump  of  reason,  so  far  as  hou.se  building  goes, 
and  the  loan  companies  are  among  the  worst  in  thi.s 
respect. 


The  Trend  of  Wages  During  669  }  ears 


The  table  below  was  compiled  from  iiifonnation  gath- 
ered from  the  continuous  record  of  aeeountti  relating  to 
the  work  on  buildings  in  Ivondon  for  more  than  seven 
<•enturi(^^,  .so^ne  of  which  are  We.«tininster  Ablx'v,  Wcst- 
iniiister  Palace,  the  Tower  of  I>jiidon.  Hampton' Court. 
Whitehall,  and  Buckingham   Palace. 

It  is  claimed  by  the  eonijiiler  (The  Tin,.-.-;,  Loudon, 
Aug.  ;51,  1920)  that  the  lessson  taught  bv  this  inve.'^tiga- 
tion  is  that  wages  when  they  have  once  ri.xcn  ii.  ' 

cline. 
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Filtration   and   Sterilization    of 

Water   Supplies 

Absolutely  Essential  for  Public  Protection — All  Surface  Waters  Are 

Potentially  Dangerous  and  Reliance  Should  Not  be  Placed 

Solely  on  Primary  Lines  of  Defence 

By  Geo.  A.  Johnson,  consulting  engineer,  New  York,  at^the  annual  meetingiof  the  American  Water  Works  Association 


Thirty  years  ago  this  country  was  the  victim  of 
gross  ignorance  respecting  the  disease-producing 
potentialities  of  water  supplies.  Typhoid  fever  was 
rampant,  and  in  a  single  decade  millions  of  people 
grievously  suffered  and  hundreds  of  thousands  died  in 
consequence  of  disease  brought  to  them  by  the  un- 
ostentatious agency  of  impure  water.  Incidently,  in 
this  ten-year  period  there  passed  beyond  all  recovery 
the  stupendous  sum  total  of  $2,625,000,000  in  vital 
capital  due  to  tyhoid  fever  alone. 

Although  in  the  space  of  this  single  decade  one  in 
every  35  persons  in  the  United  States  contracted 
typhoid  fever,  the  lay  public  saw  nothing  particularly 
alarming.  But  a  few  men  more  given  to  serious 
thinking  than  their  fellows,  and  more  skilled  in  the 
arts  and  sciences,  pointed  out  that  in  the  twenty  big- 
gest cities  alone  ,  36,000  souls  were  being  hurried  to- 
wards eternity  each  year  because  of  typhoid  fever,  and 
in  that  space  quite  one-tenth  of  these  actually  died. 
It  was  hinted  that  the  vast  bulk  of  this  annual  human 
expedition  might  have  received  its  tickets  from 
polluted  water  supplies. 

Sundry  remiedies  were  sugested.  In  the  opinion  of 
some,  all  water  used  for  drinking  should  be  boiled ; 
others  thought  that  it  should  be  destilled;  still  others 
that  it  should  be  treated  in  domestic  filters;  while 
another  group  advocated  the  filtration  of  water  used 
for  the  public  supply  of  all  needs.  Still  another  fac- 
tion submitted  that  initial  prevention  was  the  infall- 
ible cure  for  this  desperate  state  of  affairs ;  that  quite 
the  only  thing  to  do  was  to  stop  pollution  of  all  public 
waters.  A  branch  of  this  element  not  only  was  dis- 
posed to  prevent  all  initial  pollution,  but  for  fear  some- 
body might  slip  in  a  few  disease  germs  while  the 
watch  was  asleep  desired  that  the  water  should  be 
allowed  to  impound  in  large  reservoirs  before  use,  that 
such  incidental  living  contamination  as  might  get  by 
the  prevention  squad  would  thus  be  afforded  time  to 
repine  and  die  of  old  age  and  discouragement  through 
unrequited  ambition. 

Wider  Adoption  of  Filtration   Methods. 

Suffice  it  to  say  that  of  the  22,800,000  people  sup- 
plied in  1890  from  1,878  public  water  works,  less  than 
1.5%  were  furnished  filtered  water.  The  cholera 
epidemic  in  Hambourg  had  not  yet  occured  to  teach  its 
striking  lesson.  The  classic  investigations  at  the 
Lawrence  Experiment  Station  had  only  just  gotten 
well  under  way.  Frankland's  invaluable  studies  on 
the  removal  of  bacteria  by  water  filters  had  not  yet 
been  developed  on  a  decisive  scale,  and  the  scientific 
midn  was  still  grouping  about  in  the  dark  for  the  push- 
button which  would  force  the  illumination  of  the 
abysmal  darkness  surrounding  the  proposition  of  how 
to  make  impure  water  pure. 


In  the  decade  1890-1900  things  began  to  happen. 
Frankland  was  on  the  eve  of  proving  that  filters  re- 
move bacteria  from  water.  The  Hambourg  epidemic 
proved  that  filtration  of  grossly  polluted  water  would 
eliminate  the  disease  germs  it  contaned.  The  studies 
at  Lawrence,  Providence,  Louisville,  Pittsburg  and 
Cincinnati  taught  the  craft  how  to  purify  water  by 
practical  means.  About  1,500,000  more  people  were 
added  to  the  total  of  those  whose  public  water  supplies 
were  filtered,  raising  the  grand  total  in  1900  to  about 
2.4%  of  the  total  population  o  the  United  States.  The 
main  acomplishnient,  however,  was  the  development 
of  precise  knowledge  of  the  menace  in  impure  water 
and  practical  methods  of  correction. 

The  decade  1900-1910  was  an  era  of  accomplish- 
ment. Based  upon  the  knowledge  acquired  in  the 
previous  decade,  water  filter  plants  were  built  in  scores 
of  cities,  and  the  filtered  water  population  increased 
from  2.4%  of  the  previous  decade  to  nearly  12%.  One 
in  every  four  people  representing  the  urban  population 
of  the  United  States  were  being  suplied  with  filtered 
water  in  1910.  Moreover  in  the  ten  years  ending  1910, 
the  typhoid  fever  death  rate  in  the  registration  cities 
of  the  United  States  fell  from  36  to  22  per  100,000  pop- 
ulation living.  The  good  work  has  continued  through 
the  decade  just  ended.  Some  25,000,000  people  are 
now  supplied  witn  filtered  water,  and  ihe  typhoid  fever 
death  rate  in  the  regisliation  cities  has  fallen  to  an 
average  of  10  per  100,000  population  living. 

Objectors  to  Sterilization. 

Strange,  to  say,  however,  at  this  late  and  more  en- 
lightened day  there  persists  an  element  among  public 
sanatarians,  the  leaders  of  which  still  cling  to  the  idea 
that  it  is  permissible  to  rely  upon  primary  lines  of  de- 
fence against  water  borne  disease,  such  as  depopula- 
tion and  sanitary  patrol  of  watersheds  and  storage  of 
surface  waters  in  impounded  reservoirs.  This 
element  is  not  insensible  to  the  additional  and  com- 
plete protection  afforded  by  artificial  processes  of  water 
purification,  but  for  assumed  reasons  which  are  utterly 
beyond  the  ken  o  the  author,  they  offer  vague  argu- 
ments against  water  filtration  and  sterilization 
"  except  where  necessary." 

The  filtration  or  sterilizaton  of  all  surface  water 
supplies  is  always  advisable  and  in  the  strictest  sense 
always  necessary.  Certainly  the  cost  attendant 
upon  the  ulilizateion  of  such  defiinite  lines  of  defence 
against  water  borne  disease  is  justificable  because  of 
the  assurance  of  water  purity  they  afford.  Minimiz- 
tion  of  initial  pollution  is  splendid  water  supply  sania- 
tion ;  storage  is  a  link,  however  weak,  in  the  pre- 
ventive chain  ;  but  filtration  and  sterilization  give  the 
finishing  touch,  and  with  or  without  the  aid  of  the 
primary  measures  of  prevention  just  referred  to,  they 
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afford  the  protection  against  water  borne  disease  to 
which  every  citizen  is  entitled. 

There  are  certain  standard  methods  which,  in- 
dividually or  combined,  usually  are  followed  in 
attempts  to  preserve  the  pristine  hygenic  purity 
of  surface  water  supplies:  (1)  acquirement  by  pur- 
chase of  the  watershed.  (2)  diversion  of  i.solated  and 
community  sewage  from  the  streams  draining  the 
watershed,  (3)  community  sewage  purification  where 
diversion  is  neither  feasible  nor  possible,  and  (4)  in- 
tense watershed  patrol.  The  author  wishes  to  place 
himself  on  record  emphatically  as  favouring  any  and 
all  reasonable  attempts  to  head  of  at  the  .source  danger- 
ous pollution  of  surface  waters.  Unfortunately,  how- 
ever there  is  a  marked  tendancy  in  some  localities  to 
place  too  great  reliance  on  this  form  of  water-borne 
disease  prevention. 

No  Assurance  of  Purity. 

Under  normal  circumstances  the  acquirement  by 
purchase  of  the  entire  catchment  area  is  too  expensive 
an  undertaking  to  be  considered  for  more  than  a  brief 
moment.  Furthermore  a  catchment  area  being  pur- 
chased in  its  entirety,  the  circumscribed  landscape 
profusely  dotted  with  "  No  Trespass  "  notices,  and  the 
often  more  or  less  somnolent  patrol  given  the  charge 
of  enforcing  the  no  trespass  rule,  does  not  and  cannot 
afford  adequate  assurance  that  the  waters  flowing 
from  that  area,  uninhabited  except  by  the  patrol  or 
chance  trespassers,  will  not  at  some  time  become  the 
vehicle  of  disease  germs,  grieviously  to  upset  the 
fathers  of  the  primary  prevention  idea,  and  the  inno- 
cent ultimate  consumers  of  these  waters  if  furnished 
to  them  without  purification. 

Take  a  watershed  and  remove  all  habitations  from 
it,  place  a  sanitary  patrol  on  the  job  to  prevent  the 
deposition  of  human  excrementitious  matter;  and  if 
there  are  birds  or  rabbits  in  the  woods,  or  fish  in  the 
brooks  thereon,  or  wild  berries  or  flowers  for  the  pick- 
ing, that  patrol  must  be  a  mighty  energetic  and  con- 
science-driven body,  individually  as  well  as  collect- 
ively, to  stop  at  the  indefinite  confines  of  the  water- 
shed the  rabbit  hunter,  the  fisherman,  the  berry  picker 
and  the  nature-loving  flower  gatherer.  Then,  too, 
patrolling  a  watershed  is  a  lonesome  job  akin  to  sheep 
herding,  and  a  little  pleasant  time-consuming  inter- 
course with  potential  trespassers  is  not  always  re- 
jected by  the  stern  dictates  of  duty. 

Where  it  is  feasible  on  engineering  and  financial 
grounds  to  impound  surface  water  in  natural  ponds 
lakes  or  artificial  reservoirs,  there  is  no  question  about 
the  advisability  of  availing  of  this  line  of  defence  be- 
tween the  gathering  ground  and  the  ultimate  con- 
sumer. The  trouble  is  that  too  great  and  un- 
warranted confidence  has  been  placed  in  water  storage 
competently  and  consistently  to  remove  the  menace 
from  such  disease  germs  as  may  find  their  way  into 
storage  reservoirs. 

The  Value  of  Storage. 

The  value  of  storage  in  the  correction  of  the 
physical  and  hygienic  imperfections  of  surface  waters 
is  very  largely  measured  by  the  period  of  that  storage  ; 
that  is  the  tirne  elapsing  between  the  entrance  and  exit 
of  the  water  in  the  reservoir.  Factors  which  upset 
a  definite  measure  of  the  benifits  of  water  storage  are 
stratification  and  various  curents,  temperature 
changes  and  wind  action.  A  reservoir  may  have  a 
theoretical  displacement  period  of  100  days,  and  be 


considered  in  consequence  a  pretty  fair  purifying 
medium ;  but  short-circuiting  of  the  flow  through  the 
reservoir  may  actually  cut  the  theoretical  period  of 
storage  in  a  few  days,  or  even  hours,  and  by  the  same 
token  this  identical  reservoir  of  which  so  much  is 
expected,  may  then  prove  to  be  a  delusion  and  a 
snare.  Particularly  is  this  condition  aggravated  when 
rriost  of  the  reservoir  surface  is  frozen  over  and  the 
discharges  from  the  entering  streams  follow  a  quite 
direct  line  from  their  points  of  entrance  to  the  outlet 
of  the  reservoir.  Temperature  changes  in  the  spring 
and  and  autumn  of  the  year,  bringing  about  the 
periodic  "  overturns "  which  produce  complete  ver- 
tical mixing  of  the  water  of  the  reservoir,  upset  all 
theoretical  calculations.  Strong  winds  toward  the 
reservoir  outlet  tend  to  carry  swiftly  thereto  the  enter- 
ing waters  of  the  streams  which  feed  it. 

Water  storage,  in  the  concrete,  will  reduce  the 
physical  imperfections  of  a  water  through  sedimenU- 
tion,  in  extent  depending  upon  the  degree  of  quies- 
cence, the  period  of  storage,  and  the  hydraulic  subsid- 
ing values  of  the  particles  of  suspended  matter  the 
water  initially  contains.  It  will  reduce  somewhat  the 
colour  of  water  due  to  vegetable  stain  through  the 
bleaching  action  of  the  sun,  but  the  sun  is  off  duty  for 
more  than  half  the  time,  and  even  when  patrolling  its 
beat  its  bleaching  action  is  manifested  only  at  or  relat- 
ively near  the  surface.  Finally  and  what  is  the  most 
important,  storage  of  water  will  reduce  the  number  of 
disease  bacteria  to  a  marked  degree  through  the 
agencies  of  unfavourable  environment,  sedimentation, 
irl.sufiicient  and  unsuited  bacterial  food  supply  and  the 
inimical  activities  of  predatory  protozoa. 

Water  Easily  Contaminated. 

Storage  of  surface  water  in  natural  lakes  and 
artificial  reservoirs  produces  a  benificial  effect  upon 
its  phj'sical  and  hygienic  qualities,  generally  speaking 
but  its  action  is  not  thorough,  nor  is  it  consistently 
reliable.  If  polluted  water  enters  a  reservoir,  the 
chances  are  that  .sometime,  under  the  primary  influ- 
ence of  freshets,  short-circuited  flows,  seasonal  over- 
turns, or  what  not,  that  pollution,  in  part  at  least,  will 
find  its  way  to  the  outlet  of  the  reservoir.  The  poll- 
ution entering  the  reservoir  need  not  be  continuous  or 
large  in  volume.  Indeed  the  evidence  is  striking  that 
the  disease  germ  infected  excrement  of  only  one  or  two 
persons  is  sufficient  to  contaminate  with  disastrous 
results  surprisingly  large  volumes  of  water.  The 
experiences  at  Plymouth.  Pa.,  New  Haven,  Conn., 
York,  Pa.,  and  Scranton,  Pa.,  furnish  incontro- 
vertible evidence  on  this  point. 

In  fine,  while  the  storage  of  surface  waters  in  large 
lakes  or  reservoirs  has  a  decidely  beneficial  effect  on 
the  quantity  of  water,  in  the  average  situation,  it  can- 
not be  depended  upon  as  a  consistently  reliable  per- 
former in  the  field  of  water  purification.  The  benefits 
of  storage  are  here  today  and  gone  to  morrow,  because 
of  factors  in  themselves  beyond  the  power  of  man  to 
control.  Where  a  community  desires  a  water  supply 
as  safe  as  the  natural  conditions  or  invntiveness  of 
man  can  make  it,  and  that  water  is  derived  from  sur- 
face sources,  something  more  is  needed  than  the 
acquirement  of  the  catchment  by  purchase,  its  sub- 
sequent unremitting  patrol,  and  the  storage  of  the  run- 
off for  days,  weeks,  or  months.  Too  many  physically 
thermal  and  human  vagaries  enter  ito  the  problem  to 
make  it  permissible  for  the  sanitarian  to  stop  at  thi.<i 
point.     The  proceedure  outlined  may  solve  the  con- 
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undrum  for  364  days  and  23  hours  of  the  year,  but  in 
that  one  remaining  hour  all  precedents,  good  inten- 
tions, convictions  may  be  blasted  from  their  inherently 
insecure  foundations,  and  a  disastrous  epidemic  of 
waterborne  disease  cast  its  pall  of  death  upon  a  mis- 
guided community  relying  on  part-way  means  of 
prevention. 

All  Surface  Waters  Potentially  Dangerous. 

There  is  no  sense  in  persistently  residing  in  a  fool's 
paradise,  all  surface  waters  be  they  derived  from  per- 
petually snowcapped  mountain  regions  or  from 
acquired  ,  untenanted  and  patrolled  areas,  are  poten- 
tially dangerous  in  that  they  are  open  to  incidental, 
accidental  or  deliberate  pollution.  Storage  of  such 
water  cahnot  be  relied  upon  to  make  them  contin- 
uously safe  for  human  consumption.  To  presume 
that  storage  can  be  so  relied  upon  is  to  ignore  the 
epidemic  arising  from  polluted  impounded  water  sup- 
plies, and  which  are  a  matter  of  undeniable  record. 
Such  a  position  is  untenable ;  is  unnecessary  because 
of  the  existing  knowledge  of  how  to  make  public  water 
supplies  entirely  and  continously  safe  by  methods 
subsidary  to  storage ;  is  fanciful  because  those  whose 
mentalities  convince  them  that  it  can  be  done  for  the 
reason  that  no  disaster  has  yet  attended  their  own 
practice  in  that  primary  line  of  disease  prevention 
alone,  have  not  had  their  personal  lesson ;  and  is 
romantic  altogether  in  face  of  the  facts. 

The  endeavour  has  been  made  to  prove  that  the 
problem  of  making  surface  waters  safe  for  public  con- 
sumption involves  the  application  of  a  chain  of  pre- 
ventive measures  constituting  in  effect  four  major 
lines  of  defence  against  water  borne  disease,  namely: 
(a)  Maintain  the  catchment  area  in  as  sanitary  a  con- 
dition as  practicable,  that  is,  guard  against  gross  pol- 
lution entering  the  streams  and  lakes  which  guard  the 
watershed;  (b)store  the  water  in  natural  lakes  or 
artificial  reservoirs,  provided  such  storage  is  available 
or  dictated  by  sound  engineerng  principals;  (c)  coa- 
gulate and  filter;  (d)  sterilize. 

There  will  be  some  variations  in  the  application 
of  these  measures.  The  first  (a)  stands  always  un- 
changed as  an  elemental  requirement  of  common  sense 
and  decency.  In  the  case  of  the  second  (b),  where 
natural  facilities  for  storage  are  already  at  hand  they 
will  of  course  be  made  use  of.  Where  they  are  not, 
and  the  construction  of  a  dam  to  form  a  reservoir  is 
required,  aside  from  the  purely  engineering  aspects  of 
this  phase,  the  only  consideration  which  need  be  de- 
bated is  whether  or  not  the  burden  on  the  ultimate 
filter  plant  will  be  substantially  lessened  by  pre- 
storage  for  a  long  period.  If  the  raw  water  is  grossly 
polluted  or  heavily  charged  with  mud,  silt  or  clay, 
such  storage  is  sometimes  highly  advantageous.  In 
the  third  case  (c)  there  may  be  instances  where  coagul- 
ation is  unnecessary  and  where  cost  and  other  factors, 
including  local  public  sentiment,  indicate  slow  sand 
filters. 

Only  where  coagulation  is  unnecessary,  and  where 
climatic  conditions  and  the  chemical  composition  of 
the  ,ra-w  water  are  favourable  to  such  treatment 
should  .slow  sand  filters  be  considered.  The  writer 
prefers  the  rapid  sand  filter  in  any  and  all  cases.  It 
is  less  easily  upset  by  climatic  changes,  and  in  com- 
petent hands  is  susceptible  of  less  likelihood  of  "  going 
wrong,"  and  of  more  ready  readjustment  if  it  should, 
than  is  the  old  fashioned  slow  sand  filter. 

Respecting  sterilization,  this  should  never  be 
omitted   from   the   list   of   preventive   measures.       It 


should  not  be  used  alone  except  in  those  very  rare 
cases  where  the  raw  water  is  all  of  the  time,  without 
any  exception,  free  from  suspended  matter.  In  all 
cases  the  practice  should  be  made  of  applying  the  ster- 
ilizing agent  continuously,  never  periodically.  To 
sterilize  only  when  it  "  seems  to  be  necessary  "  is  as 
pernicious  a  practice  as  temporarily  suspending  the 
operation  of  a  filter  plant  or  use  of  a  coagulant  when 
the  water  looks  all  right. 

In  by  far  the  great  majority  of  relatively  large 
communities,  the  problem  of  protecting  the  public 
from  water-borne  disease  should  embrace  the  applica- 
tion of  watershed  pollution  minimization,  and  puri- 
fication by  sedimentation,  coagulation,  filtration  and 
sterilization.  Any  community  would  do  well  to  set 
up  for  continuous  maintenance  all  of  these  lines  of  de- 
fense. To  rely  solely  on  the  primary  line  of  preven- 
tion, watershed  patrol  and  water  storage,  is  to  invite 
inevitable  disaster.  Disease  germs  never  send  a 
herald  in  advance  to  proclaim  their  coming,  and  it  is 
true  water  works  and  general  civic  economy  always  to 
be  thoroughly  prepared  for  their  complete  and  satis- 
factory reception.  Then,  but  not  otherwise,  the  ulti- 
mate water  consumer  may  drink,  not  only  with  his  eyes 
but  freely,  satisfyingly,  and  without  hazard  of  his  life. 


Business    Administration    of 
Highway   Affairs 

A.  R.  Hirst  Emphasizes  the  Need  of  a  Proper 

Organization— How  EfTicient  Highway 

Departments  Can  Be  Built  Up 

In  an  address  on  "The  Imix>rtance  of  Business 
Administration  in  Highway  Affairs," i.A.  R.  Hirst,  for- 
mer state  highway  engineer  of  Wisconsin,  told  the 
Portland  Cement  Association  that  the  highway  pro- 
grams now  contemplated,  called  for  an  expenditure  of 
so  much  money  that  political  interference  must  not 
be  allowed  to  effect  the  proper  adniinstration  of  the 
funds.  His  address  further  indicates  how  organiza- 
tions of  the  character  of  the  Portland  Cement  Associa- 
tion, may  help  to  secure  a  business  like  handling  of 
the  road  situation.  In  this  connection  his  remarks 
follow : 

Each  man,  you  know,  boosts  his  own  game.  To 
the  man  who  manufactures  cement,  the  business  of 
munufacturing  cement  is.  naturally,  the  preeminent 
enterprise.  He  shouldn't  be  in  it  unless  it  is  that  to 
him. 

However,  many  of  you  gentlemen  think  of  selling 
cement  to  a  state  or  county  merely  as  selling  cement 
and  when  you  have  moved  so  many  hundred  thous- 
ands or  so  many  million  barrels  you  consider  that 
your  part  of  the  enterprise  is  completed.  I  am  not 
criticising  the  worth  of  }'our  promoting  organization, 
the  Portland  Cement  Association.  I  have  been  in  the 
highway  business  for  eighteen  years  and  as  far  as  I 
know  and  have  seen,  it  has  carried  on  the  cleanest- 
highest  class  propaganda  for  the  promotion  of  a  high- 
way material  that  has  been  carried  on  in  America. 
You  have  been  insistent  on  high  class  specifications 
for  high  class  roads.  You  have  never  let  down  an 
inch.  You  have  insisted  that  we  should  go  further 
than  we  as  engineers  sometimes  believe  to  be  nec- 
essary, but  by  and  large  you  were  right. 

There  is  just  one  more  thing  which  I  Relieve  you 
should  add  to  your  chaiQ  and  that  in  my  impression 
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is  the  most  important  one,  and  that  is  to  join  this 
propaganda,  if  you  call  it  so,  for  the  creation'  of  a 
pn)[)er  spirit  in  the  minds  of  the  people,  sfj  that  they 
will  build  up  adec|uate  highway  organizations  to  s;)end 
the  millions  they  have  made  availabfe  for  highway 
c(jnstniction.  You  think,  or  at  least  you  isay  you 
think,  that  concret'C  structures,  concrete  roads,  con- 
crete bridges,  concrete  culverts,  are  the  economical 
type  in  a  very  large  number  of  cases  and  that  given 
an  honest  and  experienced  highway  department,  they 
will  sell  themselves  on  their  merits  as  a  business  and 
ecomomic  proposition.  I  don't  debate  that  with  you 
because  I  believe  that  they  will.  From  yiur  own  sel- 
fish standpoint,  if  the  production  of  concrete  roads 
and  concrete  structures  is  to  proceed,  if  they  are  the 
■proper  kind  of  structures  for  a  county  or  state  to 
invest  its  money  in,  your  own  safety  in  advancing 
your  interest  is  to  helj)  counties  and  states  to  secure 
and  keep  absolutely  honest  and  experienced  highway 
departments,  because  when  you  have  those  you  have 
nothing  to  fear  if  your  product  and  methods  are  right. 
The  bare  engineering  work  in  the  construction  of 
a  few  hundred  roads  and  br/idges,  is  more  or  less 
routine.  A  state  with  a  proper  organization  can  turn 
out  a  hundred  miles  of  concrete  road  or  a  thousand, 
given  the  money,  just  about  as  prolifically  as  rabbits 
are  turned  out"  and  cast  just  about  in  the  same  mould 
the  one  with  the  other.  But  the  thing  which  you 
must  guard  against  if  you  are  going  to  build  up  a 
consistent  business  in  highway  materials  is  the  lack 
of   continuity  of   this  performance.    This   thing   of  a 


state  being  prolific  one  year  and  using  a  couple  of 
million  barrels  of  cement  and  having  an  attack  of 
cold  feet  the  second  year  and  using  a  couple  of  thou- 
sands, does  nd  make  for  normal  or  consistent  business 
or  jjrogress.  As  long  as  every  ]>olitidan  who  happens 
to  be  elected  to  any  place  sets  himself  up  instantly 
as  a  highway  arbiter  to  whom  every  i  and  t  must  be 
submitted  and  he  must  see  that  they  are  dotted  and 
crossed,  and  he  won't  play  at  all  unless  the  game  is 
played  just  as  he  imagines  it  should  be  played,  he 
throws  monkey  wrenches  into  the  manchinery  which 
does  not  make  for  consistent  progress  in  our  highway 
programjs. 

Your  business  in  the  next  few  years,  in  my  opinion 
is  not  only  to  promote  the  use  of  cement  in  concrete 
roads  and  bridges,  but  over  and  above  that  to  promote 
in  the  minds  of  the  people  the  idea  that  they  must 
divorce  this  one  thing  from  politics,  religion  and  fav- 
or. Let  them  have  all  the  other  state  and  county 
offices  play  politics  with  all  the  county  clerks  and 
the  auditors  and  the  coroners.  If  you  will,  let  them 
play  with  them,  pull  their  hair  out  by  the  roots,  have 
them  dye  their  hair  when  it's  green  and  they  want 
it  blue,  but  make  them  understand,  if  j-ou  can,  that 
while  this  country  is  rich,  it  is  not  rich  enough  to 
play  the  highway  game  as  it  has  played  it  the  last 
ten  years.  We  must  wake  up,  turn  over  and  start 
again  with  the  one  idea  that  this  is  the  greatest  busines 
enterprise  that  our  people  have  ever  undertaken  and 
that  it  must  be  made  a  clean  cut  and  efficient  oper- 
ation. 


Construction    Contracts   Awarded  in 
June  Amounted  to  $26,436,800 


Construction  activity  in  June,  according  to  figures 
published  by  MacLean  Building  Reports,  Limited, 
was  $422,700  less  than  in  May.  Contracts  awarded 
amounted  to  $26,436,800  compared  with  $26,859,500  in 
May,  and  iby  provinces  are  as  follows: 

No.  of  Projects  Value 

Ontario  1.027  $7,506,800 

Quebec  360  6,861,100 

British  Columbia  292  5.091,500 

Alberta  167  2,776,000 

Manitoba  231  2,214,700 

Saskatchewan  103  1,188.100 

Nova   Scotia  69  411,600 

New    Brunswick  35  368,000 

Prince  Edward  Island  5  19,000 


Total   for  Dominion       2,289  $26,436,800 

Residential  building  continues  very  active.  In 
Tune,  contracts  for  this  class  of  construction  totalled 
$7,943,600  or  30,3%  of  the  total.  Business  buildings 
amounted  to  $10,027,800  or  37.6%  of  the  total;  indust- 
rial buildings,  $458,700  or  1.7%  of  the  total;  public 
works  and  utilities,  $8,005,700  or  30.4%  of  the  total. 
Good  Showing  During  First  Six  Months 
Building  activity  for  the  first  six  months  of  the  year 
compares  very  favorably  with  the  same  period  in  pre- 
vious years.  The  total  investment  represented  by 
building  contratcs  let  from  Jan.  1.  to  July  1  has 
amounted  to  $111,763,500.  At  the  end  of  January 
activity  fro  the  fiirst  of  the  year  to  date  was  7.6% 


above  the  average  for  the  preceding  three  years,  at  the 
end  of  February,  21.97o  ahead;  at  the  end  of  March 
8.77o  ahead ;  at  the  end  of  April  8.6%  ahead ;  at  the  end 
of  May  8%  ahead,  and  at  the  end  of  June  8%  ahead. 

Building  Costs  Receding 

The  wholesale  price  index  of  48  building  mater- 
ials declined  to  30*^,  a  drop  of  4.4  points  for  the  month ; 
making  a  total  of  94  pocnts  or  23.5%  from  the  high 
mark  of  May  1920. 

New  Building  in  Sight 

The  demand  tor  residences  continues  strong.  Con- 
templated work  was  re]Kirted  in  June  to  the  amount 
of  $16,500,700,  distributed  as  follows: 

No.  of  Projects  \"alue 

Ontario  250  $6,134,300 

B.C..  Alta.,  Sask.  &  Man.    284  5.423,100 

Quebec  135  3.993,000 

N.S.,  N.B.  &  P.E.I.  i2  95O.J0O 


701  $  16,500.700 

During  the  first  six  months  of  the  year,  $168J48, 
500,  contemplated  new  work  has  been  reported.  This 
is  $56,985,000  more  than  the  value  of  contracts  award- 
ed and  indicates  the  pressure  of  the  demand  for  con- 
struction. Architects  report  that  in  manj-  instances 
bids  are  being  recieved  from  contractors  at  a  lower 
price  than  the  architects'  estimates.  This  indicates 
that  material  and  labor  costs  have  receded  where  a 
substantial  increase  in  activity  may  be  expected. 
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26,000  Yard  Break  from  Blast 
at  Trap  Rock  Quarry 

In  an  Attempt  to  Increase  the  Output  of  Their  Quarry,  the  Ontario 

Rock  Company  Use  One  Large  Blast — Ordinary  Drilling 

and  Blasting  is  Expensive  as  Rock  is  Very  Hard 

Twenty-six    thousand    cubic    yards    of    trap    rock  The  physical  properties  are  as  follows: 

were  recently  broken  in  one  blast  at  the  quarry  of  the  Specific    Gravity    3.05 

Ontario  Rock  Company,  at  Preveneau,  Ontario,  about  Hardness    20.00 

three  miles  east  of  Ilavelock  on  the  Toronto-Ottawa  Toughness    (impact   test)    ■■  .  .    20.00 

branch  of  the  Canadian    I'acific  Railway.     This  large  Abrasion    •  ■ 2.5 

l)last  was  decided  u!)on  in  an  attemut  to  increase  the  Cementation    •  • 39.00 

output   of    the    quarry,    as    the    rock  is  so  hard  as  to  Crushing  Strength,  37,300  lbs.  per  sq.  in. 

make  the  cost  of  ordinary  drilling  and  blasting  very  Weight  per  cubic  fool   ...    181.78 

expensive.  Pore  space,  per  cent 0.44 

The    quarry    at    Preveneau  is  the  only    trap    rock  Ratio  of  absorotion 0.14 

quarry  operating  in  Ontario  at  the  present  time.     It  Coeffic:ent  lof  Saturation.   1   hour    0.075 

was  located  during  the  geological  survev  of  this  area  Coefficient  of  Saturation.  2  hours 0.087 

in  1907-8  by  the  Ontario  Bureau  of  Mines.     The  rock  ''^h'   pro<'-      '    of  this  quarry   is  very   extensively 


The  big  blast  at  the  trap  rock  quarry  of  the  Ontario  Rock  Co.  near  Havelock,  Ont. 

is  a  dark  green  trap  of  the  following  chemical  com-      used,  especially  in  the  city  of  Toronto,  and  the  county 

position:  of   York,   on    roads   and   pavements   and  in    building 

Silica  •■...• 45.20%  construction. 

Ferrous  Oxide   ....••..■• 9.74  When  it  was  decided  to  use  one  large  blast,  two 

Ferric  Oxide   8.37  adits  were  started,  the  westerly  one  being  under  fifty 

Alumina 22.30  feet  of  back,  and  the  easterly  one  under  65  feet  of  back. 

Calcium  Oxide   8.02  The   first    adit    was    driven    60   feet    north    and    cross 

Magnesia  . .  •  • '  1.51  headings,   were   run   60   feet   west   and    10   feet   east. 

Soda 2.59  Three  pockets  were  made  in  the  south   side  of  the 

Potash 0.46  west  cross  heading.     Cross  headings  were  also  driven 

Water  of  Crystallizatson 2.04  at  a  distance  of  thirty   feet   from   the   portal.     These 

were    loaded    with    180   cases   of   60%    nitro-glycerine 

100.25%  distributed   in    seven    charges.     In   each   charge    two 
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No.  8  electric  detonators  were  used. 

The  east  adit  was  driven  sixty  feet  to  the  north, 
and  at  25,  30  and  60  feet  from  the  portal  cross-head- 
ings were  driven  30  ft.  east,  30  ft.  west,  and  30  ft.  vvest, 
respectively.  These  headings  were  loaded  with  sixty 
cases  of  60%  nitro-glycerine  and  120  cases  of  black 
powder,  divided  into  nine  charges  with  two  No.  8  de- 
tonaters  in  each  charge. 


The  charges  were  covered  with  oiled  paper  and 
tightly  packed  with  sand.  The  adits  were  packed  as 
tiJghtly  as  possible  with  rocks,  and  at  thirty  foot  in- 
tervals the  face  of  the  rock  was  covered  with  a  foot 
of  sand. 

The  actual  j'ardage  broken  was  alx>ut  26,000, 
which  was  2,000  cubic  yards  in  excess  of  the  esti- 
mated break. 


What   a   Cost   System   Should   Do   For  You 

Tends  to  Ensure  Adequate   Profits— Shows  Leaks  and  Weak  Spots — Points  Out 
Unprofitable  Lines — Desirable  Check  on  Manufacturing  Activities 

By    E.    W.    MtCuUough* 


(This  is  the  first  of  a  series  of  articles  which  are  being 
prepared  by  Fabricated  Production  Department  of  the  U.S. 
Chamber  of  Commerce.  The  second  installment,  "Overhead 
Expenses  and  How  to  Distribute  Them  in  Good  and  Bad 
TimeB"  inmiediatfly  followH  tint'  article.  Tlu-se  artirli-s,  wliile 
intended  primarily' for  manufacturer}',  will  bt-  of  helpful  value 
also  to  contractorH,  sujjply  men  and  manufacturen<  of  building 
materials.— The  Etlitor) 

Individuals'  memories  are  limited  in  the  number  of 
accurate  records  which  they  can  retain.  Business 
consists  of  transpiring  events,  all  of  which  must  be 
pioperly  attended  to.  The  solution  of  the  problem 
of  securing  reliable  records  of  many  transactions  with- 
out depending  upon  the  fallibility  of  memory  has  been 
found  through  systematic  methods  for  conducting 
the  operations  of  business.  One  of  the  very  important 
matters  relating  to  business  operations,  and  one  in 
which  a  number  of  records  are  involved  is  cost  ac- 
counting. 

Primarily,  a  business  to  exist  must  make  money. 
This  means  that  something  must  be  disposed  of  for 
more  than  it  has  cost.  Every  manufacturer,  therefore, 
is  vitally  concerned  with  the  two  items — cost  and 
profit.  The  problems  presented  in  labor,  materials, 
production  costs,  and  keen  competition  have  made  it 
necessary  for  a  manufacturer  to  determine  and  con- 
stantly to  know  the  cost  of  his  product  in  order  that 
his  business  may  continue  to  be  a  profitable  one,  and 
earn  the  margin  of  profit  desired.  There  is  a  defin- 
ite dividing  line  between  profit  and  loss,  and  the  loca- 
tion of  this  dividing  line  can  be  and  should  be  accur- 
ately determined. 

Gives  Control  of  Business 

Cost  accounting  is  an  accurate  method  for  arriv- 
ing at  the  cost  of  producing  a  complete  and  saleable 
commodity  and  delivering  it  to  the  carrier  for  trans- 
portation, reporting  in  usable  records  all  of  the  vari- 
ous elements  which  go  to  make  up  these  costs.  Re- 
cords of  costs  are  valuable  in  themselves,  yet  it  is 
the  detailed  information  which  they  contain,  available 
for  ready  reference,  which  is  of  utmost  value.  Ac- 
curate information  regarding  the  various  elements 
which  go  to  make  up  costs,  as  contained  in  cost  re- 
cords, automatically  eliminates  arbitrary,  empirical,  or 
guess  costs  which  prevail  to  a  stjrprising  degree 
among  many  manufacturers.  The  cost  system,  like 
an  X-ray  picture,  brings  to  light  imperfect  internal 
conditions  and  suggests  correction. 

Checks   Variations   from    Standard    Practice 

Among  the  many  ways  in  which  cost  keeping  is 
an  aid  to  production  are  the  following.  It  brings  to 
light  inefficiencies  in  system  by  calling  to  attention 

"Manager,  Fabricated  Production  Department,  Chamber  of  Com- 
merce of  the  United  States. 


the  cost  of  its  operation  and  points  out  equipment 
that  has  become  inadequate  by  showing  an  excessive 
cost  of  product  coming  therefrom ;  it  points  out  em- 
ployees who  are  below  the  standard  required,  and  per- 
mits of  performances  being  kept  within  certain  limits 
by  watching  the  accumulation  of  costs.  Increased 
]>roduclion  depends  largely  on  the  intimate  kn<jwledge 
the  management  has  of  all  elements  in  their  manu- 
facturing operations  which  can  only  be  supplied 
through  an  adequate  cost  system.  It  enables  them  to 
establish  proper  control  and  increase  output  as  war- 
ranted by  the  cost  record. 

In  many  plants  considerable  sums  of  money  are 
spent  to  establish  a  standard  practice  of  operation. 
From  time  to  time  certain  variations  from  the  estab- 
lished standard  practice  occur,  affecting  costs  in  an 
adverse  way.  Timely  cost  reports  showing  what  is 
happening,  rather  than  what  has  happened,  suggest 
immediate  correction  of  such  inefficiencies.  It  is- not 
sufficient  that  executives  simply  know  that  expend- 
itures are  excessive ;  they  should  be  supplied  with  in- 
formation to  determine  exactly  where  these  excessive 
expenditures  occur  and  take  action.  Definite  respons- 
ibility for  expenditures  as  well  as  the  authority  to 
make  the  expenditures  should  be  fixed  by  an  adequate 
system  of  cost  accounting. 

Overhead,  or  burden,  consists  of  expense  items 
which  cannot  be  directly  attributed  to  some  partic- 
ular product.  It  is  comjjosed  of  indirect  labor  and 
material,  rent,  etc.  Overhead  being  variable,  as  re- 
lated to  output,  and  forming  a  material  portion  of 
a  plant's  expense,  it  is  necessary  that  control  over 
these  accounts  be  rigidly  kept.  Control  is  ])ossible 
only  when  accurate  knowledge  of  the  amounts  enter- 
ing into  each  item  composing  overhead  are  known. 
Guessing  or  estimating  amounts  of  overhead,  as  well 
as  arbitrary  distribution  without  a  sound  basis  for 
the  allocation  is  uncertain  and  leads  to  unexpected 
results.  Sales  price  does  not  affect  overhead,  but 
the  amount  of  overhead  definitely  and  absolutely  af- 
fects sales  price. 

A  factory  manager  should  have  before  him  de- 
tailed cost  reports  showing  the  expenditures  necessary 
to  produce  articles.  With  this  information  at  hand, 
he  is  in  a  position  to  note  the  variables  and  put  into 
operation  the  movements  necessary  for  their  satisfact- 
ory control.  In  this  respect,  the  cost  system  is  similar 
to  the  nerve  system  of  the  body,  its  function  being 
to  transmit  information  regarding  conditions  in  the 
entire  plant  to  some  central  individual  or  body. 

No  one  enters  business  to  fail  but  the  majority  who 
do  lose  out  do  so  from  various  causes,  but  principally 
because  they  disregard  the  question  of  costs.  Your 
worst  competition  is  largely  from  those  who  do  not 
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know  what  it  costs  tlicni  to  produce  and  do  business. 
When  normal  production  returns,  competition  will 
force  closer  margins  and  costs  must  then  be  known. 
Why  not  now? 

The  manufacturer  who  bases  the  sales  price  of 
his  product  on  competition  without  regard  to  real 
cost,  stands  to  sell  his  product  at  a  closer  margin 
than  he  desires  and  possibly  at  a  loss.  Whether  the 
margin  of  the  profit  is  ample  or  not  the  existing  con- 
ditions are  not  known  until  the  date  when  damage 
done  is  beyond  repair. 

Determines  Unprofitable  Lines 

It  is  generally  conceded  that  unprofitable  lines 
should  be  discontinued.  Where  a  variety  of  articles 
ai^e  manufactured  in  a  single  plant  a  cost  system  offers 
the  only  opportunity  for  determining  positively  those 
lines  which  are  not  profitable.  Where  a  single  art- 
icle is  manufactured,  timely  information  regarding 
costs  can  forestall  a  calamity. 

The  raw  and  semi-finished  materials  and  finished 
stock  are  an  important  part  nf  the  assets  of  a  comp- 
any. Officials  who  do  not  properly  account  for  them 
with  respect  to  price,  quality,  and  quantity,  may  ar- 
rive at  a  cost  lower  than  is  real.  This  means  that 
profits  will  be  shown  as  greater  than  they  are.  It  is 
obvious  that  if  dividends  are  paid  on  the  basis  of  such 
profits,  the  capital  of  the  company  will  be  depleted. 

A  practical,  usable  cost  system  should  not  be  com- 
plex, but   lean   toward   simplicity.     Neither   should   it 


require  an  investment  out  of  proportion  to  the  benefits 
to  be  acquired.  It  should  be  considered  a  piece  of 
necessary  equipment  and  treated  accordingly ;  it  will 
return  its  proportion  of  dividends  on  the  money  paid 
for  it.  The  adoption  of  a  cost  system  by  a  number  in 
any  industry,  made  uniform  as  to  fundamentals,  will 
be  found  of  the  greatest  benefit  in  promoting  more 
intelligent  trade  practices.  Technical  accuracy  in 
costs,  especially  in  lines  involving  minute  operations, 
is  not  altogefher  desirable  or  necessary,  but  costs  com- 
mercially accurate  can  always  be  obtained. 

Cost  systems,  both  as  to  manufacturing  and  sell- 
ing, should  tie  in  with  the  general  accounting  records 
so  that  financial  statements  drawn  will  reflect  all  con- 
ditions of  the  business  accurately. 

In  the  making  of  a  budget,  the  greatest  possible 
accuracy  is  desirable,  and  here,  too  the  cost  records 
of  the  past  years  afford  dependable  information. 

When  a  business  operates  without  a  cost  system,  it 
is  in  the  same  position  as  a  boat  without  a  rudder. 
tossed  about  by  the  winds  and  directed  by  sources 
outside  of  those  supposed  to  be  in  control,  and  driven 
towards  an  end  which  is  not  definite  and  perhaps  not 
the  one  desired. 

As  we  catch  up  in  production  a  new  era  of  competi- 
tion will  ensue,  and  war  time  margins  will  disappear. 
In  their  place  will  come  percentages  of  profit  earned 
by  efficiency  and  determined  by  accurate  cost  reckon- 
ing. 


To  Distribute  Burden  in  Good  and  Bad  Times 

Normal  Overhead  Best  Basis  for  Figuring  Costs-   Does  not  Penalize   Business  when 
Production  is  Low— Each  Year  Dependent  on  Others 

By  E.   \V.    McCulloch. 


In  the  article  "What  a  Cost  System  Should  Do  for 
You"  which  appears  on  the  previous  two  pafres  of  this 
issue,  we  called  a  good  system  an  insurer  of  profiti<. 
Some  may  question  this  statement  in  times  of  depres- 
sion when  they  find  their  unit  costs  rising  100%  or 
more,  largely  because  of  the  increasing  overhead  on 
their  low  or  sub-normal  production.  Let  us  examine 
the  situation  by  calling  to  mind  those  facts  and  funda- 
mentals with  which  we  are  familiar. 

A  manufacturing  enterprise  in  its  simplest  terms 
consists  of: — 

(a)  A  place  to  work, 

(b)  Machines  to  work  with, 

(c)  Men  to  do  the  work, 

(d)  Material  to  work  upon, 

(e)  And   management   to   co-ordinate   the   whole. 

Let  us  see  what  all  this  means.  A  place  to  work  re- 
quires maintenance.  It  must  be  repaired  and  cleaned, 
heated  and  lighted  and  watched.  A  place  to  work  bears 
taxes,  rent  and  insurance  and  it  also  depreciates.  Ma- 
chines consume  power  and  supplies,  require  insurance, 
attendance,  repairs  and  cleaning  and  also  depreciates. 
Men  to  do  the  work  entail  wages,  liability  insurance 
and  supervision.  Materials  include  provision  for  re- 
ceiving, sorting,  handling  and  shipping.  Delivery  of 
material  alone  may  demand  a  heavy  investment  in 
trucks  and  garage,  teams,  waggons,  and  stable,  form- 
ing, in  fact,  a  compact  separate  miniature  organiz- 
ation. Management  takes  care  of  the  buying,  selling, 
financing  and  administration,  purchasing  agents,  sales- 
men, accountants,  stenographers,  stationery,  postage, 


telephones,  legal  expenses,  engineering,  advertising, 
travelling,  and  so  right  down  the  line  of  what  are 
known  as  general  or  commercial  overhead  expenses. 
Such  is  your  manufacturing  enterprise  in  crude  out- 
line. Elaborate  it,  departmentalize,  unify  and  com- 
bine it,  as  suits  your  own  requirements. 

The  Activities  Involved 

That  which  gives  life  and  vitality  to  your  manu- 
facturing enterprise  is  work, — ."something  to  do.  It 
stirs  the  slumbering  organism  into  action,  starts  the 
wheels  a-grinding,  the  chimneys  to  smoking.  How 
much  work  you  can  turn  out. — what  are  the  latent  pos- 
sibilities of  your  organization,  —  that  is  not  often 
shown  or  demonstrated.  Ordinarily  your  plant  is  idle 
sixteen  hours  out  of  twenty-four,  and  a  day  and  one- 
half  out  of  seven.  Only  in  a  great  national  crisis  or 
emergency  such  as  the  recent  war  do  wc  really  speed 
up  production  and  extract  from  our  facilities  the  last 
oimce  of  usefulness.  Otherwise  we  strike  a  steady 
normal  gait  of  healthy  activity  below  the  limit  of 
what  we  can  do,  above  the  limit  of  slacking  or  lag- 
ging. This  normal,  this  mean  or  middle  ground  of  pos- 
sible capacity,  is  an  ever-present  fact  in  industry.  It 
is  there  and  should  be  recognized  as  a  starting  point 
in  the  discussion  and  treatment  of  industrial  prob- 
lems such  as  costs.  Normal  capacity  is  your  100  deg. 
mark,  above  which  your  organization  registers  in 
times  of  excessive  or  unusual  activity,  below  which  it 
drops  in  times  of  curtailed  production  and  demand. 

The  even  flow  of  work  is  subject  to  many  intcrrup- 
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tions.  There  are  strikes  and  transportation  tie-ups, 
machinery  breakdowns,  seasonable  flnctnations,  as  in 
the  ice  business,  and  years  of  light  demand,  such  as  we 
are  at  present  experiencing.  What  happens  when 
there  is  no  work  or  little  work?  Do  the  expenses  in- 
cident to  running  a  business  cease  or  recede  accord- 
ingly? Your  building  still  carries  its  taxes,  rent  and 
insurance,  and  needs  about  the  same  degree  of  repair- 
ing, heat,  light  and  watching,  and  meanwhile  it  de- 
preciates. Likewise  your  equipment  continues  to  de- 
preciate and  requires  insurance  and  some  mainten- 
ance. Theoretically  you  can  discharge  your  men,  but 
practically  you  find  odds  and  ends  of  work,  non-pro- 
ductive tasks,  for  the  best  of  them,  and  of  course  you 
retain  your  superintendents  and  many  of  the  foremen. 
You  stop  feeding  the  machines  materials,  but  your 
money  is  still  tied  up,  and  the  material  deteriorates, 
and  must  be  insured,  properly  stored  and  cared  for. 
When  it  comes  to  the  management,  you  cannot  sac- 
rifice your  executives,  your  office,  your  best  salesmen, 
your  best  engineers,  accountants  or  clerks.  Such  are 
the  considerable  expenses  incident  to  not  doing  busi- 
ness ;  expen.ses  which  gu  on  for  a  considerable  time 
whether  or  not  you  arc  doing  a  dollar's  worth  of  busi- 
ness or  work,  expenses  that  must  go  on  if  the  organiz- 
ation is  to  remain  intact. 

Who  Pays  the  Bill? 

Since  such  interruptions  of  industry  are  still  an  or- 
dinary incident  of  business,  and  carry  a  cost  that  must 
be  reckoned,  the  business  man  hopes  the  consumer  will 
pay  for  them.  "I  am  oflFering  a  service  to  the  com- 
munity," he  says.  "If  for  considerable  portions  of 
time  my  facilities  are  unutilized,  my  plant  and  equip- 
ment idle,  or  marking  time,  1  must  include  in  my  price 
an  allowance  for  this  item  of  suspended  operation  (in- 
operative contingencies  the  paper  industry  calls  it) ; 
otherwise  I  cannot  exist."  Where  facilities  are  based 
and  attuned  to  the  needs  of  the  market,  and  are  not  a 
war-time  mushroom  growth,  the  demand  of  the  busi- 
ness man  does  not  appear  unrea.sonable.  The  trouble 
very  often  is  that  his  cost  system  does  not  show  him 
how  he  can  recoup  such  losses. 

When  the  very  considerable  expenses  of  not  doing 
business  are  applied  in  full  to  a  reduced  activity,  very 
high  costs  result, — costs  out  of  all  relation  to  the  truf 
costs  of  production,  and  costs  bearing  no  relation  to 
what  the  market  will  bring.  In  such  time  two  opposite 
tendencies  develop.  On  the  one  hand  the  business 
man  who  is  a  firm  believer  in  his  cost  system  refuses 
to  take  business  except  on  a  basis  of  his  inflated  costs 
and  thereby  further  restricts  business  at  a  time  when 
the  crying  need  is  for  more  and  not  less  business.  The 
more  skeptical  business  man  feels  there  is  something 
wrong  with  his  cost  system,  proceeds  to  ignore  it  and 
sells  his  product  for  whatever  he  can  get.  This  treat- 
ment of  the  cost  system  is  more  largely  responsible 
for  demoralized  markets  and  prices  than  is  realized. 
Meanwhile  the  plant  is  bearing  the  full  brunt  of  slack- 
ened activity. 

Normal  Year  the  Standard 

Our  cost  systems  arc  far  too  rigid.  Under  cost 
methods  still  largely  in  use  overhead  expenses  are 
spread  too  thin  in  times  of  forced  production  and, 
massed  too  heavily  in  periods  of  slight  demand  and 
production,  giving  in  the  former  case  costs  that  are 
artificially  low  and  unfair  to  the  management,  and  in 
the  latter  case  costs  that  are  artificially  high  and  un- 
fair to  the  public,  and  moreover  costs  which  the  mar- 
ket will  not  sustain. 


For  the  sake  of  convenience,  we  split  up  our  busi- 
ness into  years  and  treat  each  year  as  though  it  were 
separate,  distinct  and  unrelated,  whereas  no  such  sharp 
cleavage  exists.  Year  merges  and  glides  into  year, 
one  de])endent  upon  and  connected  with  the  other. 
The  injustice  and  inaccuracy  of  a  complete  and  abrupt 
cut-off  is  clearly  illustrated  by  an  income  tax  law  which 
heavily  taxes  the  profit  of  one  year,  and  makes  no 
compensating  allowances  for  the  losses  of  the  follow- 
ing or  preceding  year's  operations. 

Cost  .'systems  should  recognize  this  continuity  of 
time  wherein  any  single  year  or  month  may  or  may 
not  typify  and  represent  normal  production  and  de- 
mand. There  are  expenses,  it  has  been  shown,  which 
continue  whether  the  plant  is  idle  or  in  operation,  ex- 
penses that  moreover,  bear  no  direct  relation  to  output. 
Cost  systems  should  provide  that  these  ex,pcnses, 
usually  designated  as  overhead  expenses,  should  be 
absorbed  and  pro-rated  on  the  basis  of  a  normal  year, 
— that  100  deg.  mark  on  the  business  thermometer. 
Thus,  in  time  of  unusual  production, — production  ex- 
ceeding normal, — the  overhead  should  be  more  than 
used  up  in  costs,  and  a  surplus  out  of  overhead  cost 
created  to  take  cai;e  of  those  years  when  the  output 
is  below  normal  and  the  overhead  cha.ges  not  fully 
absorbed  in  the  costs  of  that  year. 

To  take  a  very  simple  illustration :  Let  us  assume 
the  normal  output  of  a  department  is  100  pieces  and 
the  overhead  $100,  or  an  overhead  charge  of  $1  per 
item.  If  the  department  produces  150  pieces  at  a  nor- 
mal overhead  charge  of  $1  per  item,  not  only  will  the 
$100  overhead  be  used  up  but  there  will  be  an  addi- 
tional $50  as  a  reserve  accruing  to  the  management. 
When  the  output  of  the  department  drops  to  50  pieces, 
only  $50  overhead  will  be  ajiplied  to  this  reduced  pro- 
duction, and  the  difl'erence  made  up  from  the  reserve 
established  during  unusual  production.  This  method 
of  cost  procedure  has  numerous  advantages,  two  of 
which  it  is  here  appropriate  to  mention. 

1.  It  will  assure  the  business  man  a  reward  for  his 
efTorts  in  speeding-up. 

2.  It  will  eliminate  the  needless  throttling  of  busi- 
ness by  the  impractical  attempt  to  load  semi-normal 
production  with  greater  charges  than  can  or  should 
be  borne. 

Operation  Under  Normal  Year  Basis 
The  determining  of  a  normal  year  is  not  an  easy 
matter.  It  requires  a  long  look  behind  and  a  far  look 
ahead.  It  is  by  no  means  sufficient  to  accept  the  oper- 
atif)ns  of  the  preceding  year  as  the  sole  standard.  The 
normal  year  is  difTerent  for  a  new  organization  or  in- 
dustry from  what  it  is  for  one  long  established.  The 
normal  year  docs  not  remain  on  a  dead  level  but  should 
l)robably  curve  upward  gradually  and  conservatively 
with  the  growth  of  population  and  markets.  To  do 
otherwise  would  indicate  industrial  stagnation. 

To  establish  normal  unit  overhead  charges,  two 
things  must  be  determined: — 

1.  Normal  overhead  expenses  for  the  various  de- 
partments' of  the  business. 

2.  Normal  production. 

When  .the  normal  overhead  e.\i>eiises  are  divided  by 
the  normal  production,  the  result  is  the  normal  unit 
overhead  charge. 

In  determining  normal  overhead  expenses,  those 
expenses  of  the  previous  years  which  are  accidental 
should  be  eliminated.  An  effort  must  also  be  made 
reasonably  to  anticipate  and  allow  for  the  trend  of  ex- 
penses for  the  coming  year. 
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But  there  is  nothing  conclusive,  final  ur  binding 
about  this  estimate  of  normal  expenses.  Kach  month 
your  cost  system  gives  the  estimated  overhead  ex- 
penses and  the  actual  expenses.  If  there  is  an  increase 
of  the  actual  over  the  estimated,  and  upon  analysis 
that  increase  is  found  to  be  a  real  increase,  due  to 
unanticipated  increase  of  salaries  or  insurance  rates, 
etc.,  and  not  an  inflation  arising  from  reduced  [)roduc- 
,tion,  an  adjustment  upward  can  immediately  be  made 
in  the  unit  overhead  charges.  Each  concern  will  es- 
tablish for  itself  a  safety  zone,  below  or  above  which 
decreases  or  increases  in  real  costs  will  be  reflected 
and  taken  up  in  the  selling  price. 

In  determining  normal  production  due  allowance 
must  be  made  for  interruptions  of  operation.  Even 
in  the  job  industries,  which  by  necessity  have  been 
schooled  to  base  overhead  charges  on  a  normal  year, 
the  tendency  is  still  to  base  capacity  on  regularly 
operated  machines.  When  these  machines  do  not 
regularly  operate,  it  is  apt  to  go  hard  with  the  estab- 
lishment. In  a  paper  mill  with  a  possible  yearly  oper- 
ating time  of  7,488  hours,  the  plant  was  idle  689  hours 
or  not  quite  10%  of  the  time,  because  of  the  usual  and 
customary  interruptions,  repairs  and  high  water.  How 
transportation  tie-ups,  strikes,  and  slackened  demand 
in  many  industries  affect  production  is,  of  course, 
familiar  to  all.  In  determining  normal  production, 
then  do  not  delude  yourself  by  placing  it  too  high,— 
at  a  mark  reached  only  in  exceptionally  fortiuiate 
years. 

Necessary  Cost  System  Adjustments 

Though  cost  accountants  and  industrial  engineers 

are  prone  to  using  strange  and  technical  terms  for  it, 

"the  accounting  device'used  to  secure  operation  on  a 

basis  of  a  normal  year  is  the  now  familiar  one  of  the 

Reserve,  or  a  modification  thereof. 

For  purposes  of  illustration,  let  us  recall  how  a 
simple  reserve,  such  as  the  reserve  for  bad  debts,  oper- 
ates. The  o])erating  account  "bad  dcl)ts"  is  debited 
each  month  with  the  estimated  amount  of  bad  debts 
likely  to  be  sustained,  and  the  account  "Reserve  for 
bad  debts"  credited  each  month  with  a  like  amount. 
As  bad  debts  are  actually  sustained,  the  amount  there- 
of is  debited  to  the  Re.serVe  for  Bad  Debts.  It  is  very 
easy  to  ascertain  for  income  tax  purposes  the  amount 
of  bad  debts  actually  sustained  during  the  year  by  re- 
ferring to  the  debit  side  of  the  Reserve  for  Bad  Debts, 
and  ascertaining  the  estimated  allowance  for  bad  debt 
by  referring  to  the  credit  side  of  the  Reserve  for  Bad 
Debts. 

So  the  estimated  normal  overhc'ad  expenses  will 
be  charged  into  costs  upon  the  particular  cost  method 
employed  (man-hours,  machine-hours,  productive 
labor,  etc.,)  and  likewise  overhead  expense  will  be 
debited  to  the  particular  expense  accounts,  and  closed 
out  periodically  to  the  Reserve  for  Overhead.  Ac- 
cordingly, the  debit  side  of  the  Reserve  for  Overhead 
will  give  the  actual  expense  totals,  and  the  credit  side 
the  estimated  expense.  It  is  assumed  such  a  reserve 
for  overhead  will  be  sub-divided  in  accordance  with 
departmental  re(iuirements,  and  where  convenient  the 
expenses  will  be  scheduled. 

The  preceding  has,  moreover,  left  out  of  consider- 
ation refinements  recommended  by  cost  accountants 
of  the  principle  of  tlie  Overhead  Reserve,  such  as 
Under-  artd  Over-earned  Overhead  or  Burden,  Over- 
head or  Burden  Variance,  Supplemental  Rates,  etc. 
These  do  not  disturb  the  essential  principles  set  forth 
and  are  apt  to  confuse  a  simple  presentation  of  them. 


Some   Misunderstandings   Clarified 
Certain    misunderstandings    arise    concerning    the 
distribution  of  overhead  exj)enses  on  the  basis  of  nor- 
mal year  which  should  be  mentioned  and  disposed  of. 

1.  The  setting  up  of  estimated  overhead  charges 
based  on  a  normal  year  does  not  mean  the  abandon- 
ment or  compromising  of  actual  overhead  costs. 

The  actual  expense  exists  alongside  of  the  esti- 
mated and  one  is  compared  with  the  other  differences 
analyzed  and  accounted  for.  To  an  executive  such 
an  analysis  reveals  the  story: 

(a)  Of  inefficiencies  that  must  be  eliminated; 

(b)  Of  advances  or  decreases  in  costs  not  antici- 
pated ; 

(c)  Of  costs  artificially  low  or  high  because  of 
sub-  or  abnormal  production. 

A  cost  system  is  built  for  service,  not  admiration, 
and  must  furnish  information  that  will  guide  and 
temper  the  entire  policies  of  an  enterprise.  At  a  time 
when  more  and  not  less  business  is  needed,  a  cost  sys- 
tem that  literally  interpreted,  instructs  an  executive  to 
refuse  business  except  on  prohibitively  high  and  in- 
flated costs  of  production,  falls  down  when  most  need- 
ed. Such  a  system,  though  arithmetically  correct,  pre- 
sents results  that  are  misleading  and  which  may  work 
serious  injury.  Accordingly,  the  actual  overhead 
charges  are  checked,  corrected,  supplemented  and 
eased  by  the  estimate  of  expenses  based  on  the  normal 
year. 

2.  It  is  not  the  intention  to  forego  or  wipe  out  a 
single  dollar  of  overhead  expense  that  can  be  legiti- 
mately and  fairly  charged  to  operation,  sales  or  ad- 
ministration. 

That  the  management  should  bear  the  expense  of 
sub-normal  production  is  a  point  that  has  been  stressed 
altogether  too  exclusively.  Meanwhile  not  sufficient 
emphasis  is  given  to  the  converse ;  namely,  that  the 
management  should  be  rewarded  for  abnormal  pro- 
duction.   One  is  as  fair  as  the  other. 

The  balance  in  the  Reserve  for  Bad  Debts  is  not 
customarily  closed  out  to  Profit  and  Loss  at  the  end 
of  the  year,  but  carried  forward  into  the  next  year's 
operations,  since  any  one  year  may  or  may  not  be 
typical  of  the  bad  debts  normally  sustained.  So  like- 
wise the  production  of  any  one  year  may  or  may  not 
be  normal,  and  the  balance  of  the  Reserve  for  Over- 
head, be  it  debit  or  credit,  shf>uld  accordingly  be  car- 
ried forward.  If  the  estimate  of  normal  capacity  is 
reasonably  low  and  cautious,  such  overhead  e.xpenses 
as  have  not  been  absorbed  in  one  year  will  be  absorbed 
and  the  losses  recouped  in  the  years  of  exceptional 
production,  for  in  the  long  run  the  depth  of  the  de- 
pressions will  very  nearly  equal  the  height  of  the 
peaks. 

Found  Feasible  in  Practice 

What  has  been  stated  is  elementary  and  sugges- 
tive. Its  aim  is  to  stimulate  interest  and  encourage 
such  changes  as  arc  necessary  to  meet  progressive 
competition.  The  subject  has  been  brewing  for  some 
time.  It  is  referred  to  in  the  pamphlet  of  the  Federal 
Trade  Commission,  "Fundamentals  of  a  Cost  Sys- 
tem for  Manufacturers,"  published  in  1916.  and  to  its 
development  numerous  well-known  cost  accountants 
and  engineers  have  contributed.  Upon  inquiry  of  the 
Fabricated  Production  Department,  establishments  in 
such  widely  separated  industries  as  paper,  cutler)*,  en- 
velojjes,  stoves,  and  metal  products  are  operating  on 
the  basis  of  a  normal  year  and  upon  this  basis  distri- 
buting overhead. 
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It  will  be  useful  to  quote  from  the  practice  of  one 
producer : — 

"Our  whole  cost  scheme  consists  in  the  first  place, 
of  a  budget,  made  up  the  first  of  each  year,  for  every 
department,  machine  and  production  centre.  This 
budget  must  naturally  be  based  upon  past  experience 
plus  an  intelligent  estimate  of  the  possibilities  for  the 
year.  The  hours  of  operation,  or  the  production  units 
are  arrived  at  by  taking  an  assumed  807"  of  possible 
operating  time  as  a  basis.  In  all  these  industries  the 
standard  week  consists  of  forty-eight  hours,  or  an 
eight-hour  day.  Deducting  Sundays  and  holidays  we 
assume  that  the  year  consists  of  three  hundred  work- 
ing days  of  eight  hours  each,  or  2,400  hours.  We  take 
80%  of  this,  or  1,920  hours,  as  our  normal  unit.  This 
figure  used  in  connection  with  our  budget  of  expense 
and  operation  gives  us  our  normal  rate. 

"We  use  this  normal  rate  at  all  times  in  figuring 
both  estimates  and  costs.  Last  year  most  manufac- 
turers operated  more  than  this  normal,  with  a  result 
that  their  actual  costs  were  less  than  the  normal  cost, 
and  this  gain  was  taken  as  a  sundry  profit. 

"At  the  present  time  the  costs  are  running  consid- 
erably higher  than  the  normal,  and  for  some  time  at 
least  we  must  absorb  this  loss,  maintaining  at  the 
same  time  a  standard  normal  rate,  but  not  subject  to 
the  violent  fluctuations  brought  about  by  any  increases 
or  decreases  in  the  volume  of  business  handled." 

But  the  number  and  percentage  of  establishments 
so  operating  is  indeed  inconsiderable  and  to  many  the 
mere  idea  of  distributing  overhead  on  a  basis  of  a 
normal  year  is  novel  and  daring. 

Normal  Most  Satisfactory  Basis 

The  treatment  of  overhead  in  the  way  indicated  is 
not  a  panacea  for  all  our  industrial  ills.  The  control 
of  overhead  in  a  manner  fair  to  the  business  man  as 
well  as  the  consumer  is  one  step  and  only  one  step  to- 
ward realizing  more  stable  prices  and  eliminating  those 
wild  fluctuations  that  culminate  in  industrial  depres- 
sions. Such  a  consideration  also  points  out  this  moral, 
— that  the  hope  of  permanent  reduction  of  costs  rests 
only  in  the  greater,  more  continuous  and  more  regular 
use  and  operation  of  our  industrial  facilities. 

Thousands  of  firms  went  through  the  recent  years 
bf  full-blast  operation  upon  a  basis  of  overhead  distri- 
bution essentially  unfair  to  them.  A  start  in  the  right 
direction  must  be  made,  and  upon  such  firms  is  urged 
the  consideration  of  adjusting  overhead  charges  on 
the  basis  of  a  normal  year,  and  it  is  so  suggested,  both 
as  an  advance  in  sound  cost  accounting  and  as  a 
measure  to  facilitate  that  business  revival  we  all  desire, 
need  and  anticipate. 


Ontario's  Toll  Roads  Disappearing 

At  eight  o'clock  Friday  morning  July  1st  the 
last  toll  house  in  Ontario  with  one  exception,  passed 
out  of  existence.  It  is  situated  at  the  Belleville  Bridge 
which  crosses  the  Bay  of  Quinte  from  Belleville  to 
Prince  Edward  county  on  the  main  road  to  I'ictejn. 

This  road  is  now  a  part  of  the  provincial  highways 
system.  It  was  recently  purchased  f-om  a  private 
company  by  the  department  of  public  highways,  the 
city  of  Belleville  and  the  countv  of  Prince  Edward, 
the  province  contributing  $3.S,000,  Belleville  30,000 
and  the  county  20,000. 

Toll  was  first  levied  on  the  road  in   1890.  when 


the  bridge  was  built,  at  a  cost  of  $130,000.  It  is  of 
steel  and  rests  upon  stone  abutments.  It  is  1.915 
feet  in  length  and  consists  of  17  suans,  13  spans  of  100 
feet  each,  2  spans  150  feet  each,  one  60  foot  suan  and 
one  240  foot  swing  span.  The  last-named  is  necessary 
l)ecause  the  bridge  crosses  the  navigable  channel. 

It  is  anticipated  that  the  freeing  of  the  bridge  from 
toll  w^ll  encourage  much  farm  traffic  from  i'rince 
Edward  county  to  the  city  of  i'.elleville,  which  is  the 
most  important  market  and  shinpintr  point  in  that 
district. 

When  this  road  is  opened  the  Sarnia- Florence 
jjlank  road  will  be  the  last  toll  road  in  Ontario.  It  is 
in  the  county  of  Lambton,  and  runs  southeast  from  the 
city  of  Sarnia.     It  is  eleven  miles  lonir. 


Produce  or  Reduce? 

In  discussing  present  conditions  and  suggesting 
how  business  might  be  improved  the  manager  of  one 
woodworking  plant  puts  it  stjuarely  up  to  his  men,  as 
follows: 

Woodworking  products  are  to-day  being  sold  at 
prices  varying  anywhere  from  25  to  50%  below  the 
prevailing  prices  of  six  months  ago,  and  even  at  this 
reduction,  there  is  only  a  small  demand  as  compared 
with  last  year.  What  are  we  to  infer  from  this  con- 
dition? First,  our  finished  product  consists  of  labor 
and  material,  divided  into  almost  c<pial  ])n>|M)rtions. 
The  cost  of  material  has  been  somewhat  reduced — 
not,  however,  to  the  extent  to  which  we  have  been 
compelled  to  cut  our  prices,  whilst  labor  remains  at 
its  former  high  level. 

Trade  magazines  and  other  i)ul)licaliiiiis  h;ive  freely 
discussed  the  situation  and  suggested  ways  and  means 
to  reduce  cost.  Some  writers  advise  greater  produc- 
tion. Others,  a  substantial  drop  in  wages.  We 
cannot  procure  moi'e  for  our  goods  and  certainly 
cannot  continue  as  at  present,  because,  we  are  going 
behind  every  day.  It  is  quite  obvious  that  we  must 
produce  more  or  else  submit  to  a  cut  in  wages. 

Do  we  do  the  same  amount  of  work  to-day  as  wc 
used  to  do  eight  years  ago?  I  say  without  the 
slightest  hesitation  that  we  do  not,  and  further,  we 
are  falling  short  full  25%  of  our  former  standard,  which 
means,  that  it  now  takes  us  five  weeks  ti>  do  what 
we  once  did  in  four  weeks.  If  we  can  remedy  this 
waste,  then  the  problem  will,  to  a  large  extent,  be 
rectified.  If,  however,  we  cannot  or  will  not  do  so, 
the  only  remaining  alternative  is  by  way  of  the  pay 
envelope.     Which  shall  it  be — Produce  or  Reduce? 

There  is  another  way  in  which  we  can  cut  cost, 
that  is  by  very  carefully  handling  all  material,  taking 
great  care  to  get  the  most  out  of  everything  that 
passes  through  our  hands,  and  so  reduce  waste  to  a 
minimum.  Were  this  to  be  done  it  would  have  a 
very  marked  effect  on  costs  and  perhaps  on  the  vol- 
ume of  business  secured. 


Hynes,  Feldman  and  Watson  Disso  ve 

Mr.  J.  P.  Hynes,  announces  the  dissolution  of  the 
firm  of  Hynes,  Feldman  &  Watson,  architects,  Tor- 
onto owing  to  Mr.  Feldman's  death  and  Mr.  Watson 
having  joined  Messrs.  Warren  &  Wetmore,  architects 
of  New  York  City.  Mr  Hynes  will  continue  practice 
with  offices  at  73  King  Street  West,  Toronto. 
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Automatic  Sub -station  for  Toronto 
Transportation  Commission 

One    Thonsand    Kilowatt    Capacity    installed,      First 

of    it's    type    in   Canada.       A   Detailed   Description 

of   the    Design    and    Operating    Characteristics. 

By  II.  C.  Sutherland. 


The  rapid  growth  of  the  City  of  Toronto  during  the  past 
few  years  has  necessitated  more  adequate  transportation 
facilities  than  those  provided  by  the  Toronto  Street  Kail- 
way  and  the  city  has  been  forced  by  the  expansion  of  its 
suburbs  into  the  building  of  civic  lines  on  various  streets 
for  the  convenience  of  those  living  at  some  distance  from 
the  centre  of  the  city.  Un  one  of  these,  the  St.  Clair  Avenue 
line,  traffic  density  has  grown  to  such  an  extent  as  to  render 
more  station  capacity  advisable  and  the  Toronto  Hydro- 
Electric  System  has  recently  installed  a  l.OOO  k.w.  automatic 
substation  to  augment  the  energy  delivered  from  the  High 
Level , Substation  at  the  System. 

This  new  station  is  located  at  the  corner  of  Ossington 
and  Benson  Avenues,  one  block  south  of  St.  Clair  Avenue 
in  a  residential  district.  For  this  reason  care  has  been  taken 
to  ensure  an  attractive  building  with  adequate  grounds. 
The  walks  are  of  buff  pressed  brick  with  cut  stone  trim, 
while  the  main  floor  and  roof  are  of  reinforced  concrete 
slab  construction  on  fire-proof  steel  beams.  Owing  to  the 
relatively  high  cost  of  building  at  the  time  building  opera- 


tions were  commenced,  care  was  taken  to  keep  the  stiti  >n 
size  down  lo  the  smallest  figure  consistent  with  good  d<:s  gn 
and  arrangement  of  equipment.  As  actually  construct  !<t  it 
is  25  leet  square  inside  with  main  Hoor  and  basement,  Qinag 
a  volume  of  about  1«  cubic  feet  per  kw.  of  installed  ca,'.>t. :y. 
A  crane  is  installed  for  the  handling  of  the  transformdi  i  id 
other  heavy  equipment.  Construction  and  maini!  u  ce 
rooms  are  provided  in  the  basement  for  the  stori  |{  of 
supplies  for  these  two  departments,  while  lavatory  a.rcm- 
modation   is  also  available  on   the  main   floor. 


General    Operating    Features. 
The   term    "automatic"   as   applied    to   a   conveil:i 


I  lb- 


station  implies  that  all  operations  usually  perforiic  i  \jy 
station  attendants  are  carried  out  by  means  of  relays,  con- 
tactors and  other  equipment  in  such  a  manner  thlt  no 
supervision  is  required  beyond  the  visit  of  a  maintsuaiice 
man  once  or  twice  a  week.  No  operators  are  required  and 
operation  is  even  more  certain  than  when  controlled  ty  hand. 
When   a   heavy  load   exists  on   the  car   line  and   t:*a  ley 


Plan  Showing  Layout 
of  8iib-t<tation  jiiat  oodi- 
pleU"*!  for  the  Toroiil«> 
Traugportation  Coinni  - 
ii«ion.  A  one  thousand 
kilowatt  Kotary  Convert- 
er operating  automatic. 
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voltage  fails  in  consequence,  the  station  will  start  up  and 
will  continue  to  run  until  such  time  as  it  is  no  lonRcr 
needed  and  will  then  shut  down.  If  required,  it  can  also  be 
controlled  from  a  distant  point,  in  tkis  case  the  High  Level 
station,  by  the  operator  stationed  there,  who  can  cut  the 
station  in  or  out  as  he  pleases  by  the  manipulatiun  of  the 
circuit  breaker  at  his  end  of  the  line  feeding  it. 

The  general  scheme  of  operation  closely  follows  hand 
practice  excep/t  that  the  judgmemt  of  the  ooerator  is  re- 
placed by  mechanical  features  which  function  even  more 
surely  and  rapidly  than  is  possible  manually.  From  the  time 
the  first  relay  operates  until  the  station  is  in  on  the  line  is 
only   about   35   seconds   as    compared   with   at   least   two   or 


View  of  Interior,  Automatic  Sulvgtation,  Toronto,  ehowing 
Rotary  and  Transfonnern 

three  minutes  with  hand  operation.  There  is  no  possibility 
of  error  being  introduced  since,  if  a  mistake  should  be  made 
or  some  of  the  equipment  fail  to  function  the  station  will  not 
start.  Protective  relays  thus  guard  against  every  possible 
trouble  due  to  operating  or  m.echanical  difficulties  and  in 
ithis  respect  the  installaition  is  even  more  completely  pro- 
tected than  any  manually  operated  station  could  be. 

In  manual  operation  the  operator  first  closes  his  start- 
ing switch  before  energizing  the  transformers,  then  see  that 
his  brushes  are  lifted,  in  a  conimutating  pole  machine,  after 
which  he  throws  in  his  oil  switch.  This  latter  impresses 
starting  voltage  across  the  converter  and  the  machine  picks 
up  speed  and  swings  into  synchronism..  During  this  period 
the  voltage  across  the  d.c.  brushes  is  alternating,  the  periods 
becoming  longer  and  gradually  merging  into  a  direct  current 
potential  as  synchronism  is  approached.  This  potential  may 
be  either  correct  or  reversed  and  the  operator  by  manipula- 
tion of  his  field  switch  corrects  for  wrong  polarity  by  revers- 
ing his  fields,  letting  the  voltage  die  down  to  zero  and  then, 
throwing  the  switch  back  again,  catching  the  voltage  in  the, 
right  direction.  After  synchronism  and  correct  polarity  has 
been  obtained,  the  starting  switch  is  opened,  the  running 
switch  closes,  the  brushes  lowered  and  the  machine  is 
ready  for  placing  on  (the  line  which  is  done  by  closing  his 
main  d.c.  breaker. 

The  same  sequence  of  events  is  gone  through  in  this 
station,  each  step  being  controlled  by  the  one  preceding 
and  taking  place  as  soon  as  it  is  completed.  Energy  is 
received  from  the  High  ILevel  station  through  a  1.1,200  volt 
traiismision  line  together  with  a  tap  of  the  system's  ring 
mains,  thus  providing  two  means  of  eniergizing  ithe  station. 
On  a  demand  for  energy  being  indicated  'by  the  closing  in 


of  contacts  on  a  low  voltage  d.c.  relay  connected  to  the 
trolley  ciruit,  the  station  oil  circuit  breaker  (type  E-tf)  closes, 
energizing  the  rotary  transformers.  Four  of  these  400  kv.a. 
capacity  and  of  the  single  phase  type,  are  provided,  the 
fourth  acting  as  a  spare  in  thp  event  of  failure  in  the  operat- 
ing bank.  Previous  to  the  transformers  being  energized  and 
assuming  everything  to  be  correct,  brushes  up,  no  over- 
heater  bearing  etc.,  the  starting  contactor  is  closed  in  and 
on  the  oil  switch  being  closed  the  machine  builds  up  speed 
and  comes  into  synchronism. 

Before  the  running  contactors  can  be  closed,  polarity 
has  to  be  checked  and  if  necessary  corrected.  This  is  done 
by  means  of  an  engenious  relay  which  tests  polarity  and 
corrects  it  when  required  |and  then  opens  the  starting  con- 
tactors and   closes   in   the  running. 

It  consists  of  a  polarised  motor  having  a  permanent 
magnet  field  and  a  direct-current  armature.  This  motor 
drives  through  reduction  gearing,  a  drum  contactor  provided 
with  four  positions.  The  motor  armature  is  connected 
across  the  converter  commutator  by  means  of  pilot  brushes. 
.\s  the  converter  speeds  up  the  voltage  across  the  com- 
mutator is  alternating  and  the  relay  motor  armature  merely 
tends  to  oscillate  in  conseciuence.  As  synchronism  is 
approached  the  voltage  merges  into  a  direct  current  potential 
which  may  or  may  not  be  of  the  correct  polarity.  The  relay 
armature  then  .revolves  in  one  direction  or  another  depend- 
ing upon  polarity  and  turns  the  drum  contactor.  If  correct 
polarity  is  obtained  the  order  in  which  the  contacts  are 
engaged  first  drops  out  the  starting  contactor  closes  in  the 
running  contactor  and  then  lowers  the  brushes.  If,  on  the 
contrary  the  converter  builds  up  with  incorrect  polarity  the 
order  of  closing  the  relay  contacts  is  reversed  and  the  relay 
first   energizes  a   small   contactor   from   d.c.   potential   across 


Control  and  Meter  Boanl 

polarity  field  contactor  and  throws  in  a  similar  one  which 
reverses  the  fields.  The  d.c.  voltage  in  consequence  dies 
down  and  when  it  reaches  zero  potential  the  contactor 
which  has  just  manipulated  the  field  contactors,  falls  out 
and  the  field  is  again  thrown  back  in  its  normal  operating 
position.  Polarity  usually  builds  up  in  the  right  direction 
after  this  operation  but  should  it  fail  to  do  so  the  .same 
operation  will  be  repeated  three  times,  after  which  another 
relay  will  function  to  open  the  starting  contactors  and  the 
machine  makes  a  fresh  start. 
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After  correct  polarity  has  been  obtained  and  the  machine 
is  on  its  runing  taps,  the  brushes  are  lowered  and  the  con- 
verter  connected   to   the   trolley   bus    through    its    main   d.c. 
contactor  and  supplies  energy  to  the  line. 
Overload   Protection. 

Heavy  overloads  and  short  circuits  are  of  fairly  common 
occurrence  on  traction  net-works  and  must  be  taken  care  of. 
Grid  resistances  are  installed  which  can  be  out  in  series  with 
each  of  the  feeders  and  also  the  machine  circuit.  These 
serve  to  limit  overloads  to  the  two-hour  rating  of  the 
machine  and  are  also  of  service  in  putting  the  machine  in  on 
the  line.  For  their  protection  under  short-circut  or  over- 
load conditions  thermostats  are  provided  which  open  the 
feeders  or  machine  contactors  and  cut  the  station  oflf  the  line. 
When  the  grids  have  cooled,  the  machine  automatically 
comes  in  again  and  supplies  energy  as  before. 

Various  other  protective  features  have  been  incorporated 
into  the  control  circuits,  thus  guarding  against  the  usual 
troubles  inherent  in  station  work.  For  instance  type  CO. 
relays  are  installed  on  the  high-tension  side  of  the  trans- 
formers for  short-circuit  protection,  the  converter  is  equipped 
with  thermostats  which  shut  down  the  station  consequent 
upon  overheated  bearings.  An  over-speed  trip  is  also  fitted 
to  the  rotary.  These  three  protective  features  function 
through  a  lockout  relay  which  prevents  the  station  from 
starting  up  again  until  the  trouble  has  been  remedied  and  the 
relay  is  reset  by  hand.  Reverse  phase  and  low-voltage 
trouble  is  also  taken  care  of. 

The  station  is  shut  down  through  a  current  relay  dropp- 
ing its  armature  when  current  falls  off  to  a  predetermined 
value.     This    action    operates    another    relay    by    means   of 


The  new  Automatic  Sub-station  Exterior. 

which  a  time  interval  of  between  3  and  30  minutes  is  inter- 
posed before  shutting  down  takes  place.  By  this  means  the 
stopping  of  a  car  will  not  affect  operation  nor  will  the 
station  shut  down  through  momentary  fluctuations  due  to 
other  causes. 

Equipment 
With  the  exception  of  certain  apparatus  such  as  bus 
supports,  potential  transformers,  etc.  the  equipment  is  of 
of  Westinghouse  make.  The  rotary  converter  is  of  1.000  k.w. 
capacity  and  of  their  standard  commutating  pole  type.  It  is 
located  directly  on  the  main  floor  no  foundations  being  re- 
quired. The  switchboard  is  located  in  the  basement  and 
comprises  four  2  feet  8  inch  panels  mounting  the  various 
contactors,  relays  and  other  control  equipment,  tORCther  with 
a  metering  panel  upon  which  are  mounted,  a  Westinghouse 


graphic  wattmeter,  a  Bristol  volt-meter  (d.c),  a  Lincoln  de- 
mand maxicator  and  a  watthour  meter.  These  not  onlv  serve 
to  meter  the  load  but  the  graphic  and  recording  meters 
also  serve  as  a  check  on  station  performance. 

Design  and  Installation. 

The  engineering  department  of  the  Toronto  Hydro- 
Electric  System  is  responsible  for  station  lavout  and  design. 
The  building  was  erected  by  Witchall  &  Son.,  contractors 
and  the  equipment  in  general  is  of  Westinghouse  make,  the 
installa/tion  of  equipment  except  for  high-tension  and  meter- 
ing, being  done  by  the  Canadian  Westinghouse  Company. 


Professor  Charles  A.  Ellis,  of  the  Universrtv  of 
Illinois,  has  resigned  to  become  vice-president  of  the 
Strauss  Bascule  Bridge  Company  of  Chicago.  Profes- 
sor Ellis  is  a  graduate  of  Weslavan  University.  For 
two  years  he  was  assistant  to  the  city  enerineer  at  Mid- 
dletown,  Connecticut.  From  1902  to  1908  he  was  em- 
ployed by  the  American  Bridge  Company  as  draughs- 
man  checker,  squad  foreman,  and  designer  on  many 
large  railway  structures.  From  1908  to  1912  he  was 
assistant  professor  of  civil  engrineering  at  the  Univers- 
ity of  Michigan,  and  from  1912  to  1914  designing  eng- 
ineer for  the  Dominion  Bridee  Company.  In  1914  he 
was  made  assistant  professor  of  civil  engineering  at  the 
University  of  Illinois  and  since  191  .S  has  been  nrofessor 
in  charge  of  all  courses  in  bridee  and  structural  enein- 
eering.  Professor  Ellis  has  been  a  constant  contribit- 
tor  to  the  technical  press,  and  is  now  completing  the 
manuscri!)t  for  a  text  b<x>l<  on  Framed  Structures, 
which  will  go  to  press  this  autumn.  He  has  recentiv 
been  annointed  one  of  the  associate  editors  for  a  large 
and  comnrehensive  library  of  hand  books  in  structural 
engineering. 
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NEWS  OF  CONTRACTS 

Period  of  July  6  to  July  12,  1921 

Dominion  Wide  Service  Exclusive  to  "Contract  Record  &  Engineering  Review" 


Waterworks,  Sewerage  and 
Roadways 

Antigonlsh,  N.S. 

C.  D.  Chisholm,  Antigouitsh,  has  general 
contract  for  construction  of  3.71  miles 
gravel  road  for  Prov.  Govt.  Dept.  Pub. 
Highways. 

KingsviUe,  Ont. 

Town  Council  plans  to  make  extenaions 
and  improvements  to  water  works  to  cost 
$15,000.  R.  W.  Code,  Engr.,  14  London 
St.  W.,  Windsor,  Ont. 

Klngsville,  Ont. 

Construction  of  filtration  is  contemplat- 
ed  by  Town  Council.     W.  G.  Long,  clerk. 

IJoydminster,  Alta. 

H.  S.  Carpenter,  Deputy  Minister  Dept. 
of  Highways,  Prov.  Govt.,  has  plans  and 
will  receive  tenders  until  July  25th  for  pro- 
viding necessary  equipment  and  labor  for 
construction  of  earth  road.  Plans  with  J. 
R.  Beid,  Swift  Current;  Wm.  Grant,  Saska- 
toon; F.  G.  Kissack,  North  Battloford. 
Accepted  cheque  for  $800  payable  to  De- 
puty Minister,  or  Guarantee  Company's 
bid  bond  must  accompany  each  tender. 

Loudon,  Ont. 

S.  Baker,  City  Clerk,  will  receive  tenders 
until  July  21st  for  construction  of  sewage 
force  mai.n.  Plans  with  Kngr.,  H.  A. 
Brazier. 

Montreal,  Que. 

Administrative  Commission  v.'ill  receive 
tenders  until  July  18th  for  asphalt  paving 
and  concrete  sidewalks  on  Girouard  Ave. 
to  ocst  $33,340  for  City.  Plans  v.-ith  A.  E. 
Doucet,  Engr. 

Construction  of  water  main  from  Mont- 
real to  Verdun  is  contemplated  by  City 
A.  E.  Doucet,  Engr. 

Niagara  Falls,  Ont. 

W.  J.  Seymour,  clerk,  will  receive  ten- 
ders until  July  25th  for  construction  of 
trunk  sewer  estimated  to  cost  $250,000  for 
City.  Plans  with  Mr.  Jepson,  Engr.,  Niag- 
ara Falls,  Ont.,  and  Consg.  Engrs.,  James 
Proctor  &  Bedfern,  Ltd.,  Excelsior  Life 
Bldg.,  Toronto.  Bid  bond  will  be  required 
with  each  tender. 
>  mherstburg,  Ont. 

CONTRACTS  AWARDED 

General  contract  for  concrete  sidewalks 
for  Anderson  Twp.  Council  is  awarded  to 
Pettypieces,  Ltd.,  Amherstburg. 

Courtenay,  B.C. 

Contract  st  $30,000  for  wire  wound 
wooden  pipe  required  for  water  works  cost- 
ing $73,700  for  Courtenay  Council,  is 
placed  with  Pacific  Coast  Pipe  Co.,  1551 
Granville  St.,  Vancouver.  Contract  for 
other  iron  work,  etc.,  is  awarded  to  Ter- 
minal City  Iron  Works,  1949  Albert  St., 
Vancouver. 

Glencoe,  Ont. 

General  contract  for  construction  of 
pavement  costing  $15,000  for  Town  is 
awarded  to  Archibald  Construction  Co., 
122  Delaware  Ave.,  Toronto. 

Montreal,  Que. 

John   P.   Hefferman,   214   Bishop   St.,   is 


aawrded  general  contract  for  construction 
of  sewer  on  one  street  costing  $24,360  for 
City. 

General  eontract  for  constrnction  of 
sewer  on  one  street  costing  $11^95  for 
City  is  placed  with  J.  Toussaint  8r.  3044 
St.  Denis  St. 

Duranceau  &  Duranceau,  152  Hamilton 
St.,  have  general  contract  at  $15,941  for 
asphalt  paving  on  one  street  for  City. 

Council  awarded  general  contract  for 
construction  of  permanent  pavements  and 
bidewalks  on  two  streets  costing  $15,265  to 
Quintan,  Bobcrtson  &  Janin,  Ltd.,  50  Notre 
Dame  St.   W. 

New  Glasgow,  N.S. 

General  contract  for  construction  of 
7.85  miles  gravel  road  for  Prov.  Govt. 
Dept.  Pub.  Highways,  is  awarded  to  D.  J. 
&  i\  N.  Fulton,  Merigomish,  N.S. 

St.  Mary's,  Ont. 

Contract  at  $15,000  for  additional  work 
for  construction  of  permanent  pavement 
fcr  Council  is  awarded  to  Curran  &  Briggs, 
il   Rusliolme  Park  ('res.,  Toronto. 

Swift  Current,  Sask. 

General   contract   at   $17,218.80   for  con- 
struction   of    highway      for      Prov.    Govt., 
Dept.   of   Highways,  is  placed  with   T.   C. 
Hare,  Swiff  Current. 
Winnipeg,  Man. 

General  contract  for  construction  of 
drains  and  drainage  for  Prov.  Govt,  is 
awarded  to  E.  W.  McLean,  Arlington  & 
Alexander  Sts.,  Winnipeg. 


al  contract  for  construction  of  bridges 
Nos.  1,  2  and  3  to  H.  Kennedy,  Torbolton 
Twp.,  Ont.,  and  for  No.  4  to  Ontario  Bridge 
Co.  Ltd.,  Crown  Bldg.,  Toronto. 

Sbawlnigan  Falls,  Que. 

General  contract  for  construction  of 
bridge  costing  $20,000  for  C.  N.  Blys.  is 
placed  with  Brig.  Gen.  Harvey,  Room  310, 
137  McGill  St.,  Montreal. 

St  Alexis  de  Matapedia,  Que. 

Chas.  Lamb,  Chandler,  Que.,  is  awarded 
general  contract  for  construction  of  bridge 
ccsting  $46,500  for  Municipal  Council. 
Steel  contract  is  placed  with  MacKinnon 
Steel  Co.,  Ltd.,  Drummond  Bd.,  Sherbrooke, 
Que. 

St.  Oermaln  de  Grantham,  Que. 

Steel  contract  for  steel  and  concrete 
bridge  costing  $14,500  for  Municipal  Coun- 
cil is  awarded  to  MacKinnon  Steel  Co. 
Ltd.,  Drummond  Rd.,  Sherbrooke,  Que. 

St.  Philippe,  Que. 

General  contract  for  construction  of 
steel  and  concrete  bridge  costing  $11,000 
for  Municipal  Council,  is  placed  with 
Eugene   Longtin,  St.  Philippe. 

St.   Luc,   Que. 

Victor  Durand,  Gentilly,  Que.,  has  gen- 
eral contract  for  construction  of  steel  and 
concrete  bridge  costing  $26,100  for  Mun- 
icipal Council. 

St.  Roch  des  Aulnaies,  Que. 

Z.  Clouticr,  .St.  de  Montmagny,  has  gen- 
eral contract  for  construction  of  reinforced 
concrete  bridge  for  Municipal  Council. 


Railroads,  Bridges  and 
Wharves 

Edmonton,  Alta. 

J.  D.  Robertson,  Deputy  Minister  Dept. 
Pub.  Works,  Prov.  Govt.,  has  plans  and 
v.ill  receive  tenders  until  July  30th,  for 
construction  of  several  steel  highway 
bridges. 

Port  Stanley,  Ont. 

London  &  Port  Stanley  Ry.  Bd.  plans 
construction  of  three  railway  sidings  at 
cost   of  $20,000. 

Foupore,  Que. 

R.  C.  Desrochers,  secy.  Dept.  Pub. 
Works,  Dom.  Govt.  Ottawa,  will  receive 
tenders  until  July  26th  for  construction  of 
piers.  Plans  with  Dept.,  Ottawa,  Dist. 
Engr.,  Shaughnesay  Bldg.,  Montreal,  and 
Post  Office,  Poupore. 

St.  Honre  ,Que. 

Town  is  constructing  reinforced  concrete 
bridge  at  cost  of  $12,000. 

Westbridge,  B.C. 

Tenders  will  be  called  shortly  for  con- 
struction of  concrete  piers  and  wooden 
bridge  for  Prov.  Govt. 

CONTRACTS  AWARDED 
loco,  B.C. 

General  contract  for  construction  of 
wharf  at  cost  of  $10,000  for  Dom.  Govt., 
Dept.  Pub.  Works,  is  awarded  to  B-  Bum- 
stead,  420  21st  Ave.  E.,  Vancouver. 

Ottawa,  Ont. 

Carleton  County  Council  awarded  gener- 


Public  Buildings,  Churches 
and  Schools 

Eurnaby,  B.C. 

Bowman  &  CuUerne,  architects,  716 
Yorkshire  Bldg.,  Vancouver,  are  preparing 
plans  for  addition  to  school  to  cost  $12,000 
for  Burnaby  School  Bd. 

Corbin,  B.C. 

Plans  are  being  prepared  for  addition 
to  school  for  Prov.  Govt.,  Dept.  Pub. 
Works.  H.  Whittaker,  architect,  Parlia- 
ment Bldgs.,  Victoria. 

Delbume,  Alta. 

Erection  of  hospital  is  contemplated  by 
Municipality. 

Essex,  Ont. 

S.  W.  ohnston.  Sec.  High  School  Bd.,  will 
receive  bulk  and  separate  tenders  until 
July  15th  for  erection  of  High  School  to 
cost  $90,000.  Plans  with  J.  C.  Penning- 
ton, architect,  Bartlett  Bldg.,  Windsor. 

Eston,  Sask. 

D.  Webster,  architect,  C.P.B.  Bldg., 
Saskatoon,  ia  preparing  plans  for  addition 
to  scihool  for  Eston  S.  D. 

Ham  Sud,  Que. 

School  Bd.  plans  erection  of  two  schools. 
O.  Lamoureux,  Sec.-Treas.,  Ham  Sud,  Que. 

Huntingdon,  Que. 

Erection  of  Begistry  Office  is  contem- 
plated by  Council. 
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Diesel  engines,  motors,  cutlery,  scientific  instruments, 
linens,  cottons,  woollens,  photography,  and  now  we 
have  a  report  of  the  formation  of  a  Cast  Iron  Research 
Association.  The  work  of  this  latest  association  will 
include  the  investigation  of  problems  arising  in  the 
manufacture  of  pig  irons,  grey  iron  castings,  malleable 
iron  castings,  semi-steel  castings,  chilled  rolls,  cast  iron, 
hollowware,  cast  iron  pipe,  light  castings,  etc  ,  in  such 
a  way  as  to  cover  and  include  all  branches  of  the  cast 
iron  industry.  All  these,  and  other  subsidiarv  opera- 
tions as  they  crop  up,  will  be  dealt  with  by  the  Cast 
Iron  Research  Association,  either  directly  or  in  colla- 
boration with  other  research  bodies. 

It  must  be  evident  to  all  that  the  work  of  these  asso- 
ciations promises  very  valuable  results  for  British  in- 
dustries. Successful  and  economical  production  of 
these  materials  is  very  intimately  bound  up  with  ques- 
tions of  melting,  annealing,  furnace  design  and  con- 
struction, refractory  materials,  molding  sands,  the 
economic  utilization  of  fuel  and  the  engineering  aspect 
of  foundry  work.  The  formation  of  the  last-named  as- 
sociation seems  to  be  one  of  the  most  important  steps 
that  has  yet  been  taken  because  there  is  probably  no 
material  which  is  more  essential  to  our  modern  civiliza- 
tion than  cast  iron. 
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Research  Associations  Are  Invaluable 
Ad  funds  to  Industry 

The  movement  for  research  along  industrial  lines 
has  made  great  progress  in  the  British  Empire  since  the 
termination  of  the  war.  It  was  in  1916  that  the  British 
Government  decided  to  appoint  a  Department  of 
Scientific  and  Industrial  Research  for  the  purpose  of 
bringing  scientific  knowledge  into  intimate  relation- 
ship with  industry.  This  was  considered  necessary, 
as  it  was  evident  that  some  steps  was  imperative  to 
enable  British  manufacturers  to  hold  their  own  against 
the  increasingly  keen  international  competition  of 
modern  times.  Work  of  this  nature  had  been  carried 
out  in  the  United  States  and  in  Germany  for  several 
years,  particularly  in  the  latter  country,  and  much  of 
their  industrial  progress  must  be  credited  to  their  well- 
organized  research  policy. 

The  British  Government  therefore  established  vari- 
ous research  associations  in  close  co-operation  with  the 
various  industries  of  the  country,  consisting  of  the  firms 
engaged  in  each  single  industry,  or  in  a  group  of  in- 
dustries, and  £1,000,000  was  placed  at  the  disposal  of 
a  research  department,  out  of  which  grants  were  to 
be  made  to  promote  research  associations,  the  principle 
generally  adopted  being  that  if  an  association  guaran- 
teed to  raise  from  its  own  members  a  certain  minimum 
income  for  five  years  the  department  would  pay  pound 
for  pound  up  to  a  fixed  limit.  The  success  of  this  ^ov 
ernment  scheme  is  well  illustrated  by  the  fact  that 
already  twenty-six  industries  have  applied  for  the  gov- 
ernment grant  and  formed  themselves  into  as  many 
research  associations.  These  associations  include  the 
larger  industries  in  the  country,  such  as  glass,  electri- 
cal, wrought  iron,    refractories,    non-ferrous    metals. 


Curing  the  Accident  Epidemic 


The  death  toll  during  the  past  few  weeks  owing  to 
so-called  accidents  has  been  something  tremendous,  yet 
looking  back  over  them  there  doesn't  seem  to  be  .a 
single  case  where  the  fatality  or  the  '"accident"  was 
not  preventabe.  A  collision  on  a  city  street  between 
a  motor  car  going  at  45  or  50  miles  an  hour  and  a  milk 
wagon  is  not  an  accident— it  is  merely  murder  or  sui- 
cide, depending  on  whether  the  occupant  of  the  milk 
wagon  or  the  occupant  of  the  motor  car  is  the  victim- 
yet  what  punishment  does  the  law  provide  in  such  a 
easel 

What  is  the  use  of  making  innumerable  laws  regard- 
ing traffic  regulation  and  taxing  the  citizens  heavily  to 
maintain  a  police  force  to  see  that  these  laws  are  car- 
ried out,  if  such  things  can  be  done  almost  dailv  The 
laws  so  far  framed  seem  to  be  made  chiefly  to  catch  the 
unwary  citizen  who  once  or  twice  in  a  lifetime  steps 
on  his  accelerator  instead  of  his  brake,  and  thus  ex- 
ceeds the  limit  by  a  couple  of  miles  an  hour  until  he 
realizes  his  mistake.  The  law  seems  to  be  made  for 
the  average  citizen,  when  as  a  matter  of  fact  the  aver- 
age citizen  is  law-abiding,  careful  and  considerate  of 
others  as  well  as  himself,  but  it  does  not  reach  drivers 
who  are  the  real  menace  to  public  safety. 

It  is  a  reasonable  presumption  that  a  law  is  not  right 
unless  it  prevents  the  offense.  In  the  old  days  sheep 
stealing  was  so  common  that  hanging  was  erentnally 
made  the  punishment  for  this  crime.  That  stopped 
sheep  stealing.  Motor  theft  has  become  so  common 
that  the  punishment  has  been  made  a  year's  imprison- 
ment. If  the  law  is  carried  out  that  should  stop  motor 
thieving;  but  if  not,  the  punishment  should  be  in- 
creased. The  present  law,  and  the  present  means  of 
enforcing  the  law,  have  not  succeeded  in  preventing 
speeding,  particularly  at  night.  We  see  very  little 
difference  betwen  knocking  a  man  out  of  a  milk  cart 
and  killing  him  and  meeting  him  suddenly  on  a  street 
corner  and  shooting  him— the  net  result  is  the  same. 
Why  should  99.9  per  cent,  of  our  citizens  have  to  ap- 
proach every  street  comer  with  bated  breath  lest  some 
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foolhardy  motorist  should  shoot  across  our  path  and 
remove  part  of  our  anatomy  or  the  front  half  of  our 
motor  car! 

This  same  thing  applies  in  a  greater  or  less  degree 
to  those  who  take  chances  in  small  boats  and  canoes 
when  they  are  not  able  to  swim.  Here  again  the  law  is 
an  anomaly.  If  a  man  who  cannot  swim  throws  him- 
self off  the  wharf  into  the  water   he    is    immediately 


taken  in  hand  by  the  police,  hailed  to  court  and  pun 
ished  as  a  would-be  siiicide.  If  he  hires  a  canoe,  how- 
ever, loads  two  or  three  other  noii-swininiers  into  it, 
paddles  out  into  the  night  and  fails  to  return  it  is  a 
much-lamented  accident;  yet  where  is  the  difference T 
We  seem  to  have  reached  the  stage  in  our  civilization 
when  men  should  not  be  allowed  to  perform  any  fool- 
hardy act  which  may  result  disastrously  to  others  or 
to  themselves. 


Houses  Wanted;  Rents  Ascending; 

No   Building— Will    Labor 

Concede  10  Per  Cent? 


An  import.int  conference  of  the  building  industry 
was  held  in  the  Board  of  Trade  rooms,  Toronto,  on 
Thursday,  July  14.  The  delegates  included  some  nine- 
teen representatives  of  the  different  labor  organiza- 
tions, as  well  as  representatives  of  the  general  contrac- 
tors, sub-contractors,  manufacturers,  supply  houses, 
architects  and  Board  of  Trade.  The  object  of  the  con- 
ference was  to  di.scuss  and  determine,  if  possible,  some 
means  of  ha.stening  the  revival  of  activities  in  the  build- 
ing and  construction  indu.stry,  the  feeling  underlying 
the  whole  movement  being  that  if  building  could  be 
undertaken  now  and  unemployment  taken  care  of, 
other  phases  of  our  idustrial  life  would  automatically 
derive  beneficial  results. 

Senator  Gideon  Robertson,  Minister  of  Labor  of  the 
Dominion  Cabinet,  presided,  and,  by  his  very  fair  and 
deliberate  attitude  towards  the  whole  question,  was 
responsible  for  harmonizing  the  various  interests  rep- 
resented. Senator  Robertson  produced  some  very  in- 
teresting figures  regarding  the  cost  of  building  ma- 
terials, of  labor,  and  of  the  cost  of  living.  He  pointed 
out  that  labor  costs  on  this  continent  are  considerably 
higher  than  in  other  parts  of  the  world.  While  he  had 
no  desire  to  see  the  standard  of  living  of  our  workers 
reduced,  still  the  fact  that  we  must  compete  in  the 
world's  markets  was  a  factor  that  must  be  considered. 
There  was  no  doubt  but  that  the  co.st  of  living  had 
fallen.  "Rents"  was  the  only  itein  that  had  not  given 
way,  and  in  this  case,  as  in  others,  it  was  a  matter  of 
supply  and  demand.  The  unemployment,  which  was 
causing  so  much  distress  and  making  it  so  difficult  for 
the  working  man  to  pay  his  rent,  was  the  direct  result 
of  the  shortage  of  houses  which  ought  to  be  building 
at  the  present  time,  and  thus  take  care  of  the  unemploy- 
ment. 

The  Senator  urged  again  and  again  that  something 
must  be  done  to  satisfy  the  public  that  house  building 
is  a  safe  investment  at  the  present  time.  To  this  end 
it  seemed  necessary  that  everybody,  from  the  manufac- 
turer down,  should  make  some  sacrifice.  In  this  con- 
nection he  pointed  out  that  the  prices  of  building  ma- 
terials had  already  receded.  An  average  of  forty-two 
of  these  items  showed  that  whereas  the  percentage  of 
increase  above  normal  ros  as  high  as  184  per  cent,  in 
1920,  this  percentage  had  now  dropped  to  118  per  cent 
The  cost  of  living  had  fallen  a  little  over  20  per  cent., 
and  stands  now  only  63  per  cent,  above  1914.  Labor, 
in  the  building  trades  in  Toronto,  was  practically  the 
only  item  entering  into  the  cost  of  construction  that 
had  not  been  reduced  and,  incidentally,  the  building 


ndustry  was  practically  the  onlj-  one  of  all  our  in- 
dustries that  had  not  arbitrarily  reduced  wages.  In 
view  of  this,  it  seemed  only  fair  that  labor  should  take 
cognizance  of  the  reductons  in  other  directions  and 
make  concessions  of  10  or  1.")  per  cent,  in  the  hope  that 
this  would  induce  a  quantity  of  building  Here  again 
Senator  Robertson  urged  that  the  workers  may  easily 
be  money  in  pocket  at  the  end  of  the  season  as  th':» 
result  of  the  larger  number  of  hours  they  would  be  em- 
ployed, though  the  rate  of  wages  might  be  slightly  less. 

The  discussion  brought  out  very  clearly  another  point 
which  should  receive  the  attention  of  the  building 
trades,  namely,  the  importance  and  handicap  of  the 
present  high  freight  rates  on  building  materials.  For 
example,  it  was  pointed  out  by  a  brick  manufacturer 
that  his  freight  rates  on  coal  were  to-day  greater  than 
the  freight  rates  and  the  cost  of  the  coal  put  together 
in  1914.  Of  the  two  resolutions  adopted  by  the  confer- 
ence, therefore,  one  referred  to  freight  rates,  the  other 
to  labor,  as  constituting  the  two  features  at  the  pres 
ent  time  exerting  the  greatest  influence  on  the  building 
depression. 

Briefly,  these  two  resolutions  were  as  follows : 

Resolution  re  Freight  Rates :  This  cited  the  handicap 
placed  upon  the  building  industry  by  the  present  high 
freight  rates  on  building  materials,  many  of  which  are 
very  heavy  in  weight  in  proportion  to  their  value,  so 
that  the  cost  of  transportation  constitutes  a  very  large 
percentage  of  the  ultimate  cost  of  the  material, 
and  it  urged  the  appointment  of  a  committee, 
representing  the  various  interests  present  at  this  con- 
ference, who  would  prepare  a  memoraiHlum  on  this 
subject  and  present  it  by  deputation  to  the  Dominion 
Railway  Board.. 

Resolution  re  Wages:  This  resolution  pointed  out 
the  fact  that  the  cost  of  living  had  fallen  and  was  fall- 
ing; that  the  cost  of  building  material  had  been  greatly 
reduced  and  that  these  prices  were  still  on  the  tobog- 
gan, and  expressed  the  opinion  of  the  conference,  in- 
cluding labor,  that  the  arguments  brought  forward 
during  the  day  should  be  transmitted  by  the  labor 
delegates  to  their  various  constituents  with  the  recom- 
mendation that  a  reduction  of  ten  cents  an  hour  from 
the  present  labor  scale  be  put  into  effect  on  July  2.'ith. 
This  resolution  also  urged  manufacturers  and  supply 
houses  to  do  everything  in  their  power  to  further  re 
duce  their  prices. 

A  further  meeting  will  bo  held  in  the  Builders'  Ex 
change  on  July  25th  at  10.30  a.m.  to  receive  the  final 
answer  by  the  various  delegates. 
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Winnipeg  s  Newest  Theatre 

The    Garrick 

A  Recently  Completed  "Movie"  that  is  the  Latest  Word  in 

Playhouse  Design  and  Construction — Ramps 

Supplant  Staircases 


The  new  Garrick  Theatre,  Garry  Street,  Winnipeg, 
recently  completed,  is  one  of  the  most  up-to-date 
moving  picture  theatres  yet  constructed.  It  is  so  de- 
signed that  the  large  audience  provided  for,  is  accom- 
modated with  absolutely  no  loss  of  space  by  irregu- 
larity of  plan  or  unnecessary  architectural  features.  It 
is  rectangular  in  plan,  79  feet  wide  by  120  feet  deep, 
accomodating  an  audience  of  1300,  including  100 
in  loge  seats.  The  floor  is  inclined  with  a  gradient 
of  2  in  11,  which  enables  every  one  of  the  audience 
to  obtain  a  clear  and  uninterupted  view  of  the  screen.. 


The  imditoiiuiu  iit'  the  new  (iarriik  tlieatie,  \Viiini|)fjj 
A  special  feature  of  construction  is  the  manner  of 
ascent  from  the  entrance  to  the  auditorium  which  is 
by  means  of  inclined  aisles,  one  on  each  side  of  the 
auditorium ;  there  are  no  staircases,  the  aisles  are  suf- 
fic'ently  wide  and  of  such  easy  grade  as  to  permit  of 
free  access  or  exit  without  overcrowding  or  possibil- 
ity of  jambirig  in  the  case  of  a  panic. 

The  building  was  erected  and  is  owned  by  well- 
known  local  l)usiness  men,  and  is  under  the  very  cap- 
able management  of  Mr.  W.  P.  Wilson,  one  of  the 
largest  shareholders,  and  a  man  with  extensive  busi- 
ness experience  of  this  particular  class.  The  plans 
and  specifications  were  prepared  toy  Melton  Bretts. 
also  a  shareholder  in  the  company  and  who  is  now 
acting  as  the  chief  projectionist  of  the  theatre. 

All  the  materials  used  in  the  construction  were 
obtained  locallv,  as  was  also  the  labor  employed 
throughout  the  whole  work.  A.  A.  Simpson,  Winni- 
peg, was  the  general  contractor  and  John  Senior,  sup- 
erintendent of  construction.  .  ,     t^      j  i 

The  walh  are  of  sand-lime  br.cks,  with  I  yndal 
limestone  dressings.     The  bricks  were  manufactured 


and  supported  on   steel   lattice  girders  77  feet  long, 
suplied  by  the  Dominion  Bridge  Co. 

The  operating  room  is  of  steel  and  reinforced  con- 
crete, and  is  situated  at  the  extreme  end  of  the  build- 
ing, the  distance  from  operating  machine  to  screen 
being  110  feet.  .\  luxuriously  furnished  lounge  room, 
14  ft.  by  36  ft.,  is  cnveniently  located  near  the  entrance. 
1  he  electric  lighting  was  done  by  the  Schumacher- 
Gray  Co.,  Winnipeg.  It  is  of  the  indirect  x-ray  type, 
and  is  a  distinctive  feature  of  the  interior,  the  entire 
illumination  being  concealed  in  sjiecially  built  reces- 
sed corbels.  Particular  attention  has  been  g'ven  to 
the  ventilation  and  heating  systems,  with  a  view  of 
ensuring  comfort  during  any  season  of  the  year  and 
at  a  minimum  cost  of  operation. 

The  decoration   is  of  a   soft  and  pleasing^  tone 
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Ground  floor  pimn 
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throughout  the  whole  building,  and  is  of  a  style  very  Wyse  is  widely  known  for  his  enthusiasm  in  the  work 
appropriate  for  the    kind  of  building.       All    decora-      of  the  Safety  League,  and  the  continued  usefulness  and 
tions  were  executed  by  the  Taylor   Decorating  Co..      efficiency  of  this  organization  is  assured  under  the  new 
Winnipeg.                        '  management. 


The  Windmill  Point  quarries  of  the  Standard 
Crushed  Stone  Co.,  Ltd.,  Niagara  Falls,  Ont.,  have  been 
leased  by  Mr.  E.  G.  Law,  the  well-known  Toronto  con 
tractor,  who  has  overhauled  the  plant.  Windmill  Point 
stone  enjoys  a  wide  reputation  as  road  metal,  and  Mr. 
Law  proposes  to  use  practically  the  whole  output  on 
his  road  contracts  in  the  countv  of  Welland 


The  Ontario  Safety  League,  whose  convention  was 
held  in  April  last,  has  now  had  the  various  papers 
printed  and  they  are  ready  for  distribution  in  booklet 
form.  This  booklet  not  only  contains  information  in 
which  every  man,  woman  and  child  in  Canada  is  in- 
terested, but  it  also  contains  entertaining  reading  mat 
ter.  The  articles  are  of  a  general  nature,  but  have 
special  relation  to  the  safety  features  of  industrial 
plants. 

As  pointed  out  in  a  recent  i.ssue,  Mr.  R.  B.'Morley 
has  withdrawn  his  active  connection  with  the  asso- 
ciation in  order  to  take  up  other  work,  and  Mr.  J.  F. 
H.  Wyse  has  been  appointed  general  manager.     Mr. 


The  engineering  firm  of  Barber,  Wynn-Roberts  & 
Seymour  state  that  the  date  for  receiving  tenders  for 
concrete  pavement  in  the  town  of  Paris.  Ont.,  has  been 
extended  from  Julv  23rd  to  July  30th. 


A  report  from  Revelstoke,  B.C.,  states  that  there 
are  no  new  building  being  erected  at  the  present 
time,  the  only  construction  work  being  on  roads  and 
bridges  by  the  provincial  government.  The  roads  are 
being  completed  by  contractors  who  have  been  doing 
work  for  the  government  for  a  number  of  years. 


Mr.  Gordon  F.  Perry,  president  and  general  manager 
National  Iron  Corporation,  is  on  a  visit  to  England  in 
connection  with  the  proposed  manufacturing  plant  in 
Canada  of  the  English  Electric  Company,  Limited 


The  Montreal  building  permits  for  June  totalled 
$2,499,159,  an  increase  of  $58,224.  For  the  half  year 
the  value  was  $7,420,178.  a  decrease  of  $1,134,066. 


New  Buildings  for  Western  University,  London,  Ont. 


The  Main  Arts 
Building 

This  in  220  ft.  Ioiik  ,  with 
two  wingR,  each  130  ft.  <lee|>. 
There  will  be  over  tiO.OOO 
8q.  ft.  of  floor  si)ace.  The 
plans  contain  a  Memorial 
Hall  to  Middlesex  soldiers 
and  nursing  sisters;  oftices  of 
the  president,  treasurer  and 
registrar  of  the  university, 
and  of  the  dean  and  other 
officials  of  the  College  of  .•Vrts; 
10  offices  for  heads  of  dep- 
artments; 20  class  rooms  ;  li- 
brary; reading  room  ;  assem- 
bly hall;  board  room;  facul- 
ty room;  cloak  roons  ;  cafeter- 
ia and  storage  roomB. 


Natural  Science 
Building 

This  is  195  ft.  long,  with 
two  wings,  each  130  ft.  deep. 
The  offices  and  laboratories 
of  the  departments  of  chem- 
istry and  physics  will  occupy 
thefirst  floor.  The  seconJl 
floor  will  be  given  over  to 
the  department  of  biologj-. 
while  on  the  third  floor  will 
be  geologicalj  museum-,  and 
lalwratories. 
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Public  Works  in  Montreal  Being 
Neglected,  Says  Mr.  Doucet 

Some  very  po'-tinent  remarks  regarding  the  neglect 
of  public  buildings  are  made  by  Mr.  A.  E.  Doucet,  Di- 
rector of  Public  Works  for  the  city  of  Montreal,  in  his 
annual  report  for  1920.  The  dilapidated  appearance  of 
public  buildings  in  Montreal  is  due,  says  Mr.  Doucet, 
to  lack  of  funds.  No  moneys,  or  at  least  very  little, 
have  been  appropriated  for  repairs  for  years,  the  con- 
sequence being  the  dilapidated  state  of  the  buildings 
caused  by  years  of  neglect. 

"Such  an  unwise  course  of  want  of  maintenance  will 
necessitate  an  annual  expenditure  of  $100,000  to  $150,- 
000  for  a  period  of  five  years,  when  we  might  expect  to 
have  our  buildings  safe  and  wholesame  to  live  in,  and 
pleasant  to  view,  instead  of  the  eyesore  they  now  are." 

A  Comprehensive  Sewerage  Scheme. 

Mr.  Doucet  states  that  the  necessity  of  a  broad  and 
comprehensive  plan  for  a  main  sewerage  system  is  in- 
creasingly felt  as  time  goes  on.  The  main  sewers  should 
be  left  to  an  independent  commission,  if  the  city  wishes 
to  secure  efficiency  and  continuity.  "I  have  had  the 
honor  to  suggest  to  your  commission  that  this  work 
should  be  entrusted  to  the  Water  Board  of  Montreal, 
whose  staff  is  fully  qualified  for  the  work.  The  design- 
ing of  water  mains  necessitates  a  correct  contour  map 
of  the  whole  city  and  environments,  and  this  same  con- 
tour map  is  also  an  absolute  necessity  before  we  can 
decide  on  the  accurate  location  and  design  of  our  main 
sewers.  Had  this  policy  been  carried  out  years  ago  a 
good  many  of  our  main  sewers  would  not  now  be  use- 
less. As  the  Water  Board  is  charged  with  the  duty  of 
working  out  a  proper  and  efficient  water  supply,  it  is 
reasonable  to  claim  that  its  disposal  should  also  be  en- 
trusted to  its  care." 

Montreal  is  urgently  in  need  of  incinerators,  the  gar- 
bage being  at  present  deposited  in  unused  quarries. 
Mr.  Doucet  suggests  that  two  large  plants  be  con- 
structed; one  of  these  should  be  installed  at  once  at  a 
cost  of  from  $250,000  to  $300,000. 


Contractors   at  Work  on  First  Unit 
of  Wales  Home,  Richmond,  P.  Q. 

The  first  unit  of  the  Wales  Home,  Richmond,  P.Q  , 
is  now  under  construction  from  plans  by  Mr.  Harold 
Lawson,  Montreal.  The  home  is  for  indigent  aged 
people  of  both  sexes,  and  is  made  possible  by  a  legacy 
left  by  the  late  Horace  P.  Wales  and  a  campaign  for 
funds  recently  held  in  the  Eastern  Townships.  The 
initial  accommodation  is  for  forty  people ;  other  build- 
ings will  be  erected  as  necessity  arises. 

The  building  is  approximately  130  feet  long,  with  an 
average  width  of  40  feet.  It  has  a  high  basement  and 
is  two  storeys  in  height,  except  for  the  central  portion 
which  rises  one  storey  higher.  The  construction  of  the 
exterior  walls  to  the  ground  floor  level  is  of  concrete, 
all  other  walls  being  of  Laprairie  plastic  brick  for  fac- 
ing and  Richmond  brick  for  backing  and  interior  work. 
There  are  two  interior  fire  walls  of  terra  cotta.  Other 
wise  the  construction  inside  consists  of  steel  and  wood. 
Except  for  the  central  portion,  which  will  be  covered 
with  a  hipped  roof  and  asphalt  shingles,  the  roofs  are 
flat,  covered  with  felt  and  gravel. 

The  basement  contains  a  large  kitchen,  pantry,  refri- 


geration and  storage  rooms.  It  also  contains  a  hot 
water  heating  plant,  laundry,  a  room  for  an  orderly, 
toilets,  and  other  general  service  room.s.  The  ground 
floor  consists  of  living-rooms,  dining-room,  a  parlor  for 
visitors,  a  matron's  office,  cloak  rooms  and  toilets,  and 
.sleeping  accommodation  for  ten.  The  first  floor  cob- 
tains  sleeping  quarters  for  inmates,  with  exceptionally 
liberal  toilet  facilities.  This  floor  also  has  a  matron's 
and  a  nurse's  room.  The  servants'  quarters  are  on  th? 
top  floor. 

The  general  contractors  are  the  Newton-Dakin  Con- 
struction Company,  Limited,  Sherbrooke.  The  steel  is 
being  supplied  by  the  MacKinnon  Steel  Company, 
Limited,  Sherbrooke. 


Construction  in  Montreal  District 
Shows  Substantial  Improvement 

Construction  in  the  Montreal  district  is  increasing, 
und  with  the  recent  reductions  in  prices  may  be  ex- 
pected to  .show  a  substantial  expansion  The  fact  that 
some  very  large  contracts  have  recently  been  awarded 
would  warrant  the  conclusion  that  investors  have  come 
to  the  conclusion  that  costs  have  about  reached  a  stable 
basis.  Labor  is  abundant,  and  can  be  obtained  at  fig- 
ures below  what  has  been  set  as  a  standard  by  the 
unions. 

The  contracts  recently  closed  include  the  Mount 
Royal  Hotel,  two  ten-storey  buildings,  extensive  addi- 
tions to  McGill  T'niversity,  a  very  large  clubhouse,  and 
several  schools  and  churches.  A  feature  of  the  season 
so  far  has  been  the  very  large  number  of  residences  and 
apartment  houses  erected,  but  the  needs  of  the  com- 
munity are  still  far  from  filled.. 

The  reports  from  the  Province  show  that  a  consid- 
erable amount  of  building  is  now  proceeding,  the  chief 
work  being  on  churches,  convents  and  schools. 


Prominent  Engineers  Entertained  by 
Sault  Ste.  Marie  Branch,  E.  I.  C. 

Mr.  J.  M.  R.  Fairbairn,  chief  engineer  of  the  Can- 
adian Pacific  Railway  Company,  and  Mr.  Fraser  S. 
Keith,  secretary  of  the  Engineering  Institute  of  Can- 
ada, were  entertained  by  the  Local  Branch  of  the  In- 
stitute at  the  Sault  Ste.  Marie  Country  Club  on  the 
evening  of  June  28th.  The  other  guests  were  promi- 
nent men  in  the  larger  industries  centred  here,  and 
legal  and  municipal  dignitaries.  The  speakers  were 
Mr.  J.  M.  R.  Fairbairn ;  Mr.  W.  C.  Franz,  president  of 
the  Algoma  Steel  Corporation ;  Judge  P.  Stone,  Crown 
Attorney ;  G.  W.  Goodwin,  Mayor  Farquhar,  Mr.  C.  C. 
Irvine  and  Mr.  P.  S.  Keith.  Mr.  Fairbairn,  who  is 
president  of  the  Engineering  Institute  of  Canada,  and 
an  authority  on  steel  rails  of  world-wide  repute,  gave 
some  facts  in  connection  with  the  new  standard  "100- 
pound"  rail  lately  adopted  by  the  Canadian  Pacific 
Railway,  and  which  is  now  being  rolled  by  the  Algoma 
Steel  Corporation  to  a  very  exacting  specification  for 
the  first  time  in  Canada.  The  part  that  engineers  have 
played  in  the  development  of  the  great  industries,  rail 
ways,  ship  canals  and  waterpower  developments  in  and 
adjacent  to  this  city  were  acknowledged,  and  a  great 
future  indicated  for  the  engineer,  and  his  unusual  quali 
fications  for  public  service  were  noted  by  the  various 
speakers. 
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Sales  Tax  Applied  to  Lumber 

Canadian  Lumbermen's  Association  Explains 
How  Tax  is  Determined  (or  Transac- 
tions in  Rough  and  Milled  Lumber 

The  Canadian  Lumlbermen's  Association  have  re- . 
cently  issued  a  circular  to  members  outlining  the  ap- 
plication of  the  sales  tax  to  dealings  in  lumber  and 
products.     For  the  benefit  of  contractors,  this  infor- 
mation is  parsed  on  herewith  : 

On  Saturday,  May  21st,  an  amendment  to  the  chan- 
ges in  the  sales  tax  so  far  as  lumber  is  concerned, 
\>hich  came  into  operation  midnight  May  9-10,  1921, 
reduces  the  amount  of  the  tax  from  3'/^  to  2%.  The 
eftective  date  of  the  present  resolution  dates  back  to 
May  10,  1921  on  and  after  which  date  the  manufac- 
turer will  be  called  upon  to  pay  to  the  government 
2%  on  the  amount  of  his  sale.  The  manufacturer 
must  furnish  the  purchaser  with  a  written  invoice  of 
the  sale,  which  invoice  shall  state  separately  the 
amount  of  taxto  at  least  the  extentofl3^%.  (This 
means  that  the  manufacturer  may  absorb  not  more 
man  one  half  of  1%  of  the  tax.)  He  must  not  include 
m  his  invoice  price  any  portion  of  the  tax.  It  is 
speaifically  provided  in  the  resolution  that  the  tax 
shall  be  payable  by  the  purchaser  to  the  manufacturer 
at  the  time  of  such  sale.  This  means  that  the  tax 
will  be  payable  when  the  goods  are  sh'pped  and  in- 
voiced to  the  buyer, (See  separate  paragraph  regarding 
pro  formas).  After  the  payment  of  the  tax  payable 
uy  the  manufacturer  there  is  no  further  tax  payable 
on  resale. 

The  term,  "lumber"  includes  the  .product  of  logs 
either  rough  lown  or  dressed,  flooring,  siding,  ceiling, 
and  products  of  like  nature  wherein  the  essential  char- 
acter of  the  product  is  not  changed  into  the  whole 
or  part  of  some  specific  article  of  remanufacture,  such 
as  furniture,  wagons,  sash,  doors,  etc. 

Lath,  shingles  and  pickets  are  considered  as 
lumber. 

Box  shooks  of  rough  or  planed  lumber  cut  to  var- 
ious lengths  and  width  come  under  the  heading  of 
lumber. 

Poles,  pulpwood  and  posts  are  in  the  nature  of 
logs  and  round  timber  and  are  exempt  from  taxation. 

Shavings  and  sawdust  being  waste  products  are 
classed  ais  fuel  of  all  kinds  and  are  exempt  from  tax- 
ation. 

With  regards  to  lumber  paid  for  on  pro  forma 
invoice  prior  to  May  19th,  1920  and  up  to  and  including 
manufacturer's  yard  at  the  risk  of  the  buyer  no  tax 
is  to  be  paid. 

On  sale'  of  lumber  paid  for  on  pro  forma  invoice 
commencing  May  19,  1920,  and  up  to  and  including 
midnight  of  May  9th,  1921,  but  not  shipped  until  on 
or  after  May  10th  1921,  if  stored  in  the  manufactur- 
er's yar  at  buyer's  risk  there  is  no  tax  of  any  kind. 

On  any  sales,  commencing  midnight.  May  9-10, 
1921,  the  tax  of  2%  is  to  be  paid  by  the  manufacturer 
and  he  must  charge  not  less  than  iy2%  of  this  tax 
on  his  invioce,  as  above  stated,  and  collect  same  from 
the  purchaser. 

In  the  case  of  a  saw-mill  having  a  planing  mill 
in  connection  therewith  or  even  if  the  planing  mill 
if  situated  at  a  considerable  distance  from  the  saw- 


mill, where  the  lumber  is  simply  transferred  from  one 
department  to  another  the  tax  applies  uii  the  invoice 
value  of  the  lumber,  (product  of  such  planing  mill)  as 
sold  and  shipped.  That  is  to  saym,  there  is  no  sale  of 
the  lumber  to  the  planing  mill  and  consequently  the 
price  of  the  finished  lumber  is  the  criterion  on  which 
to  base  the  .sales  tax. 

As  there  is  no  further  tax  on  resale  after  leaving 
the  manufacturer's  hands  it  is  only  necessary  for  the 
manufacturer  in  respect  of  lumber  to  take  out  a 
license. 

The  information  contained  in  this  paragraph  was 
amended  'by  a  supplementary  circular  which  stated : 

The  Department  of  Customs  and  Inland  Revenue, 
took  up  with  us  the  question  of  sales  tax  on  lumber 
bought  and  paid  for  on  pro  forma  invoices  between 
May  19th,  1920,  and  midnight,  May  9-10,  1921.  Ac- 
cording to  the  first  rulling  as  per  our  circular  (printed 
above)  there  was  to  be  no  tax  on  such  transactions. 
A  reconsideration  of  this  point  by  the  Department  has 
resulted  in  a  change. 

The  new  ruling  is :  "On  sales  of  lumber  paid  for 
on  pro  forma  invoice  commencing  May  19th,  1920,  and 
up  to  and  including  midnight  of  May  9th,  1921,  but 
not  shipped  unSil  on  or  after  May  10th,  1921,  if  stored 
in  the  manufacturer's  yard  the  tax  will  be  1%  on  ship- 
ment to  a  Canadian  destination,  and  there  will  be  no 
further  tax  on  resale." 

This  1^'f  must  be  billed  forward  with  the  shipment 
and  collected  by  the  manufacturer  from  the  purchaser. 


Canadian  Association  of  Master 
Painters  and  Decorators  Meet 

The  Canadian  A.ssociation  of  Master  House  Painters 
and  Decorators  held  their  17th  annual  convention  in 
Ottawa  on  Tuesday,  Wednesday  and  Thursday,  July 
12,  13,  14,  with  headquarters  at  the  Chateau  Laurieik 
The  program  included  some  very  interesting  topical 
such  as  "Some  Treatments  for  Cypress,"  by  Mr.  W  W. 
Bamlett,  president  of  the  Toronto  Association;  "The 
Ideal  Master  Painter,"  by  Geo.  T.  Green,  Ottawa,  sec- 
ond vice-president  of  the  Canadian  Association; 
"Graining,"  a  practical  demonstration  by  Messrs.  Ben 
Goodfellow  of  Gait  and  Wm.  Laidlaw  of  Hamilton; 
"White  Lead:  a  Vital  Necessity  of  the  Pointing  Busi- 
ness," by  Messrs.  John  Dewar  of  Pittsburg  and  John 
R.  MacGregor,  Chicago;  "How  to  Turn  a  Dead  One 
Into  a  Live  Wire,"  by  Fred  T.  Brooks,  Hamilton,  first 
vice-president  of  the  Canadian  Association;  "Charac- 
ter," by  W.  E.  Wall  of  Somerville,  Ma.s.s. ;  "Selling  the 
IVinciples  of  Your  Business,"  by  Mr.  Andy  Hay.  There 
\>  ;ts  also  scheduled  a  lecture  by  H.  A.  Gardner  of  Wash- 
ington, D.C.,  and  a  demonstration  of  blending  and 
stippling  in  colors.  "Ancient  and  Modern  Methods  of 
E.stimating,"  was  an  interesting  topic  well  handled  by 
W.  Bavington  of  Toronto.  Mr.  Bavington  quoted  from 
{•  recent  issue  of  The  Contract  Record,  and  spoke  very 
highly  of  the  system  of  estimating  that  had  been  out- 
lined there. 

Another  feature  of  the  convention  was  an  address  by 
Mr.  James  Phinnemore,  Toronto,  president  of  the  Inter- 
national Association.  . 

Mr.  H.  Weatherwax,  Tillsonburg,  is  this  year's  presi- 
dent, and  Mr.  William  Pari.s,  270  Wellesley  Street 
Toronto,  is  secretary-treasurer. 
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Western  Convention    of  Professional 
Engineers,   Aug.  10-12 

The  Western  Professional  Convention  oi  tiic  r.n^- 
ineering  Institute  of  Canada,  will  be  htia  ;u  .saska- 
toon, Wednesday,  Thursday  and  I'riday,  Aujjust  iOth, 
11th  and  12th.  A  spec.al  feature  ot  the  convention 
will  be  a  regular  meeting  of  council  at  which  it  is  ex- 
pected that  the  majority  of  the  Western  councillors 
will  be  present  and  to  which  the  travellinjj  expenses 
of  one  councillor  trom  each  province  will  be  paid  by 
headquarters,  this  meetinsj:  will  atiord  an  opportun- 
ity of  a  discussion  of  Western  problems,  the  pro- 
gram for  the  convention  is  as  follows.  Ihis  is,  how- 
ever, only  tentative  and  will  be  enlarged  and  possibly 
altered. 

Wednesday,     August     10th — Saskatchewan     Branch 
Alorning  Session — 

Reception  and  Registering. 

Opening  Address  by  President  of  the  Engineering 

Institute  of  Canada. 
Development  of  Trunk  Highways  as  effecting  the 
Western    Provinces,    by    C.    VV.    Dill,    including 
report  of  Committee  on  Standard  Specifications 
for  Highways  asked  for  in  1918. 
Afternoon  Session — 

Concrete  Research,  by  Pro.  C.  [.  Mackenzie, 
M.E.I.C. 

Telephone  paper,  by  W.  R.  Warren. 
Thursday,  August  Uth — Alberta  Branches  and  Win- 
nipeg Branch 
Morning  Session — 

Water  Supply  and  Irrigation  Schemes  as  affecting 
the  three  Prairie  Provinces,  by  G.  N.  Houston, 
M.E.I.C,  Calgary,  assisted  by  A.  J.  McPherson, 
A.M.E.l.C,  Regina. 
Coal  Fields  of  the  four  Western  Provinces. 
Bricquetting  of   Lignite  and  Fuel  Economy,  by 
R.   DeL.   French,   M.E.I.C.    and    Wm.    Pearce, 
M.E.I.C. 
Afternoon  Session — 

Water  Power  and  Electrical  Transmission  Sys- 
tems, Messrs.  J.  M.  Leamy,  M.E.I.C,  and  C  H. 
Attwood,  A.M.E.l.C. 
Possibilitifc  of  the  Unexplored  Northern  Portion 
of  the  Western  Provinces,  including  Transpor- 
tation, iby  Dr.  Wallace,  Commissioner  Northern 
Manitoba. 

Friday,  August  12thf— General 

Morning   Session — 

General  Welfare  of  the  E.I.C.  including  Legisla- 
tion, Engineering  Education,  Engineering  Quali- 
fications and  Classifications,  Remuneration, 
Closer  Co-operation,  by  the  members. 

Afternotm  Session — 
An  Excursion. 


BETTER  TIMES  IN  THE  STEEL  INDUSTRY 
PREDICTED. 
After  stating  that  the  steel  industry  was  in  the  worst 
slump  that  it  had  been  in  forty  years,  Charles  M. 
Schwab,  president  of  the  Bethlehem  Steel  Corjioration, 
in  a  recent  speech  at  South  Bend,  Indiana,  expressed 
himself  as  optimistic  for  the  future.  "The  present  in- 
dustrial depression,'  he  said,  "is  the  best  thinjr  that  has 
ever  happened  to  the  piited  States.     It  has  ended  a 


long  period  of  manufacturing  without  considering 
costs.  We  must  build  a  new  industrial  fabric  and  that 
fabric  must  be  built  upon  a  basis  of  economy.  Germanj' 
is  organized  industrially  and  never  before  have  Ger- 
man workmen  been  so  willing  as  they  are  now  to  give 
a  full  day's  work  for  a  full  day's  pay.  Capital  and 
Labor  must  work  hand  in  hand  as  it  has  never  done 
before,  and  this  will  result  in  a  greater  prosperity  than 
we  have  ever  had  before,"  said  Mr.  Schwab. 


PORTABLE  HOUSES  BEING  IMPORTED  INTO 
HOLLAND. 

A  local  building  concern  in  Rotterdam  recently  in- 
augurated a  new  class  of  houses  for  permanent  occu- 
pancy, by  importing  half  a  dozen  portable  wooden 
houses  from  Austria,  says  Kelly's  Monthly  Trade  Re- 
view. These  houses  have  been  "placed"  at  a  dry  dock 
company's  site,  to  be  utilized  by  the  company's  em- 
ployees; and  it  is  understood  that  such  satisfaction 
was  felt  with  the  first  six  houses  that  an  order  was  im- 
mediately placed  for  another  twenty-five  houses.  On 
the  spot,  ready  for  occupation,  these  houses  cost  the 
company  about  3,200  florins;  are  very  substantially 
built,  splendidly  ventilated,  with  one  sitting  room,  of 
16  square  metres,  and  three  sleeping  rooms,  and  with 
a  total  inside  area  of  47.85  square  metres.  Such  houses 
will  probably  be  imported  on  a  considerable  .scale,  and 
erected  in  the  new  Dutch  garden  cities,  planned  in  vari- 
ous parts  of  the  country.  This  is  really  the  first  serious 
attempt  at  importing  portable  wooden  houses  into  the 
Netherlands.  Of  course,  just  now  the  importation  of 
such  houses  from  Austria  and  also  from  Germany 
should  prove  very  attractive,  owing  to  the  present  rates 
of  exchange. 


NEW  OXYGEN  PLANT  AUGURS  INDUSTRIAL 
IMPROVEMENT. 

It  is  stated  that  the  Dominion  Oxygen  Company, 
Limited,  will  break  ground  during  the  present  month 
for  a  new  quarter  of  a  million-dollar  oxygen  plant  at 
Montreal,  which  will  double  the  company's  present 
capacity.  The  building  will  be  100  ft.  x  100  ft.,  and 
will  be  substantially  a  duplicate  of  the  company's  To- 
ronto plant,  which  until  now  has  supplied  oxygen  to 
Canadian  industrial  users  through  five  district  distri- 
buting stations.  The  Montreal  plant  will  be  the  second 
of  five  producing  plants  projected  at  the  time  the  com- 
pany  was  organized  last  year. 


THE  AUSTIN  LINE. 

An  interesting  little  pamphlet  has  just  been  issued 
by  the  Austin  Machinery  Corporation,  entitled  "Snap- 
shots of  the  Austin  Line."  The  booklet  contains  a 
number  of  interesting  illustrations,  showing  the  exca- 
vating, loading,  mixing  equipment,  etc.,  of  thia  com- 
pany in  actual  operation. 


MR.  D  K.  TROTTER  APPOINTED   SECRETARY 
OF  SANITARY  AND  HEATING  ENGINEERS 

Mr.  D,  K.  Trotter  has  been  appointed  secretary  of 
the  Canadian  Society  of  Domestic  Sanitary  and  Heat- 
ing Engineers,  in  succession  to  Mr.  G.  P.  Frankland, 
Toronto.  Mr.  Trotter  is  also  secretary  of  the  Builders' 
Exchange,  Montreal. 
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The  Greatest  Business   Ent- 
erprise of  All  Ages 

By  Lester  A.  Sunderland,  President  Portland  Cement 
Association. 

No  factor  in  human  experience,  save  labor,  affects 
the  comfort,  happiness  and  prosperity  of  a  people  to 
such  a  degree  as  transportation,  and  the  greatest  factor 
in  the  transportation  of  the  future  is  contained  in  the 
modern  development  and  improvement  of  the  count- 
less railless  highways  of  commerce. 
•  This  undertaking  involves  the  investment  of  the 
people's  money  in  such  large  sums  that  it  staggers  the 
most  vivid  imagination.  The  investments  of  the  rail 
roads,  in  their  palmiest  days  of  expansion,  shrink  to 
paltry  sums  in  comparison  with  the  appropriations  al- 
ready made  for  highway  improvement  by  many  of  our 
government  bodies. 

Not  only  has  real  activity  in  this  great  enterprise 
hardly  begun,  but  it  may  be  truly  said  the  people  gen- 
erally have  little  conception  of  either  its  magnitude  or 
import,  and  are  not  sufficiently  informed  of  its  poten- 
tialities to  give  it  such  intelligent  consideration  as 
would  be  imperative  to  the  success  of  any  large  under- 
taking; and  if  the  disastrous  consequences  of  ineom 
petence  and  mismanagement  are  to  be  prevented,  the 
people  must  be  awakened  to  the  danger. 

Can  one  conceive  of  the  vast  sum  of  five  billion 
($,5,000,000,000)  dollars  being  spent  for  public  high- 
ways alone?  Yet  approximately  that  sum  is  to  be  spent 
in  America  during  the  next  ten  years  in  railless  high- 
way development;  more  than  one-fifth  of  that  amount 
has  already  been  appropriated. 

Now,  the  question  is.  How  is  this  fabulous  sum  to  be 
spent?  By  whom,  and  for  what?  Obviously,  the  great- 
est business  enterprise  in  the  world's  history  cannot  be 
successfully  carried  on  by  novices  or  the  driftwood  of 
society's  economic  failures.  It  requires  the  best  char- 
acter, engineering  skill  and  ability  extant  to  solve  the 
problems  involved,  and  only  such  should  be  employed. 

In  the  world's  market  for  brains,  trained  ability,  and 
experience,  the  bids  should  be  for  the  best  that  money 
will  attract,  to  carry  on  this  colossal  work;  otherwise 
true  progress  will  be  impeded  while  the  people's  money 
is  being  worse  than  wasted.  Highway  improvement 
activities  should  be  divorced  from  politics;  the  best 
men  available  should  be  selected,  and  retained  per- 
manently or  as  long  as  they  render  god  service;  and 
they  should  be  given  authority  to  build  the  types  of 
highway  best  suited  to  the  traffic  needs,  and  held  ac- 
countable for  so  doing.  What  business  undertaking 
could  succeed  if  the  management  were  periodically 
changed?  How  important  it  is  that  the  development 
of  the  great  modern  highways  shall  not  be  charac- 
terized by  the  waste  and  corruption  often  incident  to 
political  changes  and  interference !  The  great  Lin- 
coln's advice,  "It  is  no  time  to  swap  horses  when  you 
are  crossing  the  stream,"  is  as  pertinent  here  as  in  the 
circumstances  under  which  it  was  given. 

There,  are  many  types  of  hard-surfaced  highways,  but 
the  test  of  long  experience  under  the  most  severe  traffic 
conditions  should  decide  the  choice.  That  type  which, 
under  modern  truck  and  automobile  traffic,  over  a 
stretch  of  fifteen  or  twenty  years,  will  afford — whether 
wet  or  dry,  hot  or  cold — an  even,  hard,  safe,  depend 
able,  all-the-year-round  road  for  the  lowest  ultimate 


total  cost  (namely,  first  cost  plus  maintenance)  is  the 
type  that  will  always  be  chosen  by  the  best-informed 
and  most  conscientious  engineers,  where  funds  are 
available  to  build  them,  since  the  best,  whatever  the 
first  cost,  is  cheapest  in  the  end. 

The  permanence  and  utility  of  a  road  should  be  built 
into  it  at  the  outset,  both  of  which  can  be  attained  by 
the  adoption  of  suitable  type  and  design,  and  honest 
construction  under  proper  supervision. 


THE   "REFLEX"  PENDULUM  CONTROL. 

A  mechanism  has  been  iuroduced  for  controlling  the 
pendulums  of  workman's  registers.  Although  many 
modern  firms  have  adopted  an  impulse  or  time  circuit 
in  their  factories,  some  have  delayed  fitting  their  work- 
man's registers  with  electric  control,  owing  to  the  fact 
that  an  interruption  of  the  time  circuit  disturbed  the 
workman's  registers  as  well  as  the  clocks.  WTien  uni- 
fication of  workman's  registers  was  first  attempted,  the 
electric  clock  maker  proceeded  to  do  so  by  substituting 
for  the  spring-driven  clock  work,  an  electrical  step-by- 
step  or  impulse  movement.  Such  a  substitution  avoids 
the  necessity  of  winding,  but  introduces  other  troubles, 
because  the  comparatively  low  power  of  th-  impulse 
movement  leaves  little  margin  for  stiff  plrues  in  the 
clock  mechanism,  which  stiff  places  occur  from  time  to 
time  as  the  register  is  used,  and  the  gears  of  the  me 
chanism  become  clogged  with  dust.  Or  again,  during 
any  structural  alterations  to  the  premises  the  time  cir- 
cuit is  liable  to  disturbance,  and  even  stoppage,  unless 
great  care  is  used,  and  consequently  the  checking  and 
costing  system  is  disorganized. 

The  next  step  to  overcome  some  of  these  ^lossibilities 
was  to  "scape"  the  existing  mechanism  electrically. 
By  this  method  the  pendulum  was  removed,  and  an  elec 
trical  scaping  mechanism  substituted,  which,  operating 
every  half  minute  by  means  of  the  time  circuit,  allows 
the  clock  train  to  run  on  in  half-minute  iiitei  vals.  This 
principle  is  sound  and  practical  but  still  it  does  no: 
remove  the  possibility  of  a  stoppage  if  the  time  cireuii 
is  interrupted,  for  the  reason  just  me  tioned,  and, 
moreover,  the  removal  of  the  pendulum  permits  the 
maker  to  plead  interference  if  the  type  mechanism 
needs  attention. 

The  final  development  in  workmans  registers  is  <!een 
in  the  "Reflex"  pendulum  control,  made  by  Messrs. 
Gent  &  Co.,  Ltd.,  Faraday  Works,  Leicester.  By  this 
arrangement  nothing  is  removed  from  the  register,  but 
an  addition  is  made  thereto  in  the  form  of  the  "Re- 
flex" control  mechanism.  This  consists  of  tvro  main 
parts;  one,  the  "Vibrator,"  is  clipped  to  the  pendulum 
rod,  no  drilling  or  tooling  being  necessarv;  the  othc 
part  or  "Stator"  is  screwed  to  the  woLiiwork  of  the 
register  by  wood  screws  or  by  nuts  and  bolts,  as  may 
be  desirable.  The  register  is  "wound  up"  in  the  usual 
way.  It  operates  by  the  clockwork  exactly  as  supplied 
by  the  maker,  but  by  the  "Reflex"  movement  the  pen- 
dulum is  compelled  to  keep  time  with  the  transmitter 
controlling  the  time  circuit  of  the  factory,  and  the  other 
clocks  in  the  circuit.  The  pendulum  should  be  so  rated 
that  the  clock  does  not  "gain."  It  must  be  given  a 
slightly  losing  rate,  but  need  not  be  set  to  lose  more 
than  two  minutes  per  day  of  twenty-four  hour&.  So 
effective  is  this  control  that  in  a  pendulum  beating  88 
per  minute,  as  is  the  case  with  some  of  the  best  kncwn 
makes  of  recorders,  it  will  effectively  deal  with  a  loss 
as  much  as  ten  minutes  per  day. 
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Successful  Production  of  Mach- 
ine-Made  Lime  Mortar 

An  Outline  of  the  Hay  Process  for  the  Manufacture  of  Lime  Products 

at  a  Central  Plant  by  Mechanical  Methods — Cheaper 

and  Superior  Mortar  is  Claimed 


By  W.  C.  Hay  before  the  aiimial  loiiv 

f'oiieerning  machine-made  mortar,  Mr.  Kidder,,  in  his 
authoritative  and  nationally  known  "Architects  and 
Builders'  Hand  Book,"  saj's: 

"In  several  of  the  larger  cities  plants  have  been 
equipped  for  the  manufacture  of  mortar  by  machinery 
Machine-mixed  mortar  should  be  much  beter  than  the 
ordinary  hand-mixed  mortar  for  the  reason  tliiit  time 
can  be  given  for  the  lime  to  slake,  the  lime  and  sand 
can  be  accurately  measured  and  the  hair  and  sand  are 
not  mixed  with  the  lime  until  just  before  delivery.  The 
mixing  may  also  be  more  thoroughly  and  evenly  done 
by  machinery  than  is  possible  by  hand." 

The  foregoing  claims  of  superiority  of  the  machine- 
made  over  the  hand-made  mortar  were  demonstrated 
over  twenty  years  ago,  and  yet  in  the  face  of  such 
truths,  those  wet  mortar  plants  referred  to  by  Mr  Kid- 
der, as  well  as  those  which  were  later  erected,  proved 
almost  without  exception,  to  be  unprofitable  invest 
ments.  With  the  exception  of  two,  all  fhose  former 
plants  have  been  dismantled  and  sold  as  junk.  The 
two  referred  to  have  continued  to  operate  with  only 
varying  degrees  of  success. 

In  view  of  such  a  showing,  is  it  any  wonder  that  a 
deep-seated  prejudice  grew  up  in  the  minds  of  many 
lime  manufacturers,  masons"  supply  dealers  and 
others?  Such  prejudice,  however,  that  went  so  far  as 
to  condemn  the  entire  mortar  plant  idea  was  as  unjust 
as  it  was  unreasonable. 

This  iiaper  has  been  ])repared  i)artly  with  the  object 
of  correcting  such  misunderstanding  of  this  basic  busi- 
ness, and  accordingly  we  propose  to  present  the  salient 
facts  connected  with  the  evolution  of  the  mortar  busi- 
ness; its  start,  its  failures,  its  growth,  and  its  final 
.success,  together  with  a  frank  and  impartial  analysis 
of  the  causes  underlying  the  downfall  of  the  eariy 
plants. 

As  far  back  as  1866  a  patent  was  issued  for  a  mortar 
plant  design.  The  design  was  so  impractical,  however, 
as  not  to  merit  further  mention.  Since  that  time  pat- 
ents of  many  descriptions  have  been  granted  which 
directly  or  indirectly  referred  to  mortar  plants,  mixers, 
slakers',  compositions,  etc.  Notwithstanding  the  fact 
that  most  of  these  invenions  were  impractical,  they  did 
prove  that  a  lot  of  people  considered  the  making  of 
mortar  by  "the  man  with  the  hoe"  method  wrong. 
Faults  of  Early  Plants. 

The  most  active  period  of  invention  and  eon.struction 
of  central  mixing  plants  was  between  the  years  1890 
and  1905.  In  that  time  plants  were  erected  in  many 
large  cities.  While  every  plant  claimed  its  own  .sepa- 
rate patent,  the  fact  remains  that  with  very  few  excep- 
tions all  of  those  plants  were  designed  and  eonstrueted 
along  the  same  lines.  The  results  conclusively  proved 
that    the    designs    were    fundamentally    wrong.      To 


eiitioii  of  the  Nittioiiul  Inline  .-Vj'wwialioii 

those  broadly  experienced  in  the  operation  of  mortar 
plants,  the  following  list  of  errors  in  tho.se  designs  are 
readily  apparent : 

1.  General  arrangement  of  plant  too  combersome,  its 
size  and  cost  being  out  of  all  proportion  to  its  ability 
to  turn  out  finished  products. 

2.  Too  much  weight  supported  above  ground. 

3.  Excessive  machinery  installation  of  improper 
type,  resulting  in  high  consumption  of  power. 

4.  No  proper  means  provided  for  properly  storing 
or  feeding  the  lime  to  the  slakers,  re.sulting  in  extra 
labor  expense. 

5.  No  proper  means  provided  for  properly  storing 
or  feeding  the  sand  to  the  mixers,  resulting  in  extra 
labor  expense. 

6.  No  proper  means  provided  for  handling  aged  or 
cured  lime  putty,  resulting  in  extra  labor  expen.se 

7.  Poor  slaking  methods. 

8.  Poor  mixing  methods. 

9.  Poor  delivery  methods. 

10.  Most  important  economic  feature  entirely  over 
looked,  viz.:  aerating  of  cured  lime  putty. 

In  pointing  out  these  erroneous  features,  it  has  often 
been  remarked :  "Why,  if  the.se  were  such  serious  mis- 
takes, were  they  not  sooner  discovered  and  rectified!" 
In  considering  this  inquiry,  these  facts  must  not  be 
lost  sight  of:  that  all  those  plants  referred  to  were 
erectetl  within  a  very  few  years  of  each  other;  that 
every  plant  had  a  separate  inventor  and  ownership; 
that  every  owner  and  inventor  had  no  extended  mortar 
business  experience;  that  there  was  no  co-operation 
between  the  several  inventors  or  owners  to  discuss, 
study  and  improve  the  inventions.  That  such  a  con- 
dition existed  is  not  surprising,  as  the  business  was 
l)urely  local  in  its  nature,  being  limited  to  such  market 
iiiai  existed  within  only  a  few  miles  of  the  plant. 

Improvement  Not  Worked  Out. 

In  the  face  of  this  limited  view,  and  as  the  continued 
operation  of  the  plants  showed  .no  profit,  the  owners 
concluded  that  the  business  was  not  worthy  of  serious 
consideration,  aiul  therefore  closed  their  eyes  to  the 
working  out  of  essential  improvements.  The  closing 
chapter  of  every  plant  was  the  same.  and.  accordingly, 
no  advancement  was  recorded  in  the  art  of  manufac- 
turing and  delivering  ready-mixed  mortar  for  many 
years. 

How  different  was  the  story  of  the  automobile:  The 
first  auto  and  the  first  nmrtar  plant  were  built  in  the 
same  decade.  Both  were  failures,  but  perseverance  by 
those  pioneer  auto  mechanics  in  the  face  of  failure  and 
discouragement  resulted  in  the  most  stupendous  suc- 
cess. Contrast  this  with  the  mortar  plant  builders,  who 
laid  down  on  their  first  failure  and  .said  it  could  not 
be  done:  that  the  idea  was  unsound  and  impractical 


d7d 


THE  CONTRACT   RECORD 


These  premature  conclusions  stood  unquestioned  for 
many  years,  and  not  until  the  year  1913  was  their 
falsityproved.  As  a  fitting  introduction  to  the  inven- 
tive work  that  was  done  after  the  failure  of  those  early 
plants,  and  prior  to  1913,  permit  me  to  recite  some 
intimate  gossip  that  will  serve  as  a  context  to  the  rest 
of  our  story. 

In  1908,  while  visiting  an  old  schoolmate  in  Mexico 
City,  I  met  a  prominent  engineer.  The  acquaintance 
subsequently  ripened  into  a  warm  friendship,  and  in 
our  talks  we  often  discussed  the  many  construction  in- 
novations that  had  been  introduced  in  America.  Among 
them  was  the  mortar  proposition.  The  idea  of  mixing 
mortar  at  a  central  station  and  delivering  it  to  the 
building  ready  to  use,  struck  me  as  a  good  one.  Upon 
returning  home  I  at  once  set  out  to  collect  all  of  the 
data  I  could  on  the  subject. 

First  Attempts  Proved  Fruitless. 

My  first  point  of  attack  centred  on  the  lime  manu- 
facturers' and  masons'  supply  dealers.  Their  advice 
and  information  concerning  the  mixed  mortar  scheme 
was  so  gloomy  and  discouraging  that  I  soon  passed 
them  up.  My  attention  was  next  centred  on  three 
plants  which  at  that  time  had  not  been  dismantled. 
This  investigation  was  carefully  made  and  painstaking 
in  the  extreme,  and  when  completed  it  was  obvious 
that  the  mortar  idea  was  all  right,  but  that  the  plants 
were  all  wrong.  With  the  meagre  knowledge  gained,.  I 
studiously  set  to  work  to  make  a  plant  that  it  was 
believed  would  be  altogether  right.  The  design  was 
radical  and  the  plant,  when  completed,  would  not 
work.  Several  arduous  and  discouraging  weeks  were 
spent  in  tearing  down,  changing,  rebuilding,  etc.  Fin- 
ally the  affair  developed  to  a  point  where  it  could  turn 
out  a  fair  grade  of  brick  mortar  at  a  slight  saving. 
Needless  to  say,  this  plant  fell  far  short  of  my  ideal. 
Accordingly,  I  again  set  to  work  on  a  new  design  which 
it  was  believed  would  be  correct  in  every  detail.  This 
plant  never  did  produce  a  yard  of  mortar  The  seem- 
ingly improved  machines  simply  would  not  function. 
After  weeks  spent  in  tearing  out  and  rebuilding,  I 
dismantled  the  plant  and  erected  on  the  same  site 
another  one,  which  was  also  a  mechanical  failure 

These  experiences  extended  from  1908  to  1911,  and 
notwithstanding  the  time  and  energy  lost,  together 
with  the  thousands  of  dollars  thrown  into  the  discard, 
my  belief  in  the  soundness  and  practicability  of  the 
mortar  idea  never  wavered.  In  fact,  these  failures  only 
seemed  to  make  me  more  determined  to  work  out  H'.^iu^ 
right  plan.  At  this  point  the  painful  conclusion  was 
reached  that  I  knew  very  little  about  mortar  plants,  or 
anything  connected  with  the  business.  After  pulling 
up  the  slack  in  my  belt,  I  grimly  set  out  to  learn  some- 
thing about  the  subject,  and  accordingly,  every  book 
which  could  be  found  that  dealt  with  limes,  mortars, 
plasters,  mixers,  mortar  plants,  hair  pickers,  agitators, 
sand,  etc.,  was  read.  Also  copies  of  all  patents  were 
secured  that  in  any  way  related  to  plants,  mixers,  plas 
tic  compositions,  processes,  etc. 

A  Successful  Plant. 

After  two  years  of  study  I  again  made  another  at- 
tempt and  in  1913  designed  and  erected  a  plant  in  Oak- 
land. This  was  a  success  from  the  day  it  started.  Its 
cost  was  low,  operation  simple,  and  the  results  profit- 
able. Patents  which  I  then  had  pending  were  later 
granted,  and  owing  to  the  success  of  this  plant,  the 
San  Francisco  rights  were  soon  purchased  by  those  who 


were  the  chief  stockholders  in  the  Oakland  plant. 

I  designed  and  erected  the  San  Francisco  plant  in 
1914,  in  which  was  incorporated  some  added  improve- 
ments. That  plant  was  also  a  success  from  the  day  it 
opened.  Both  plants  '  were  then  taken  over  and 
operated  by  the  Atlas  Mortar  (Jompany.  It  can  be  said 
that  this  company  has  for  years  dominated  the  lime 
and  mortar  business  of  the  two  California  Bay  cities. 
They  enjoy  a  very  large  business  in  ready -mixed  brick 
mortar,  fibered  lime  plaster,  Keenes  cement  gauged 
lime  plaster,  and  lime  putty. 

In  1915  Mr.  J.  W.  Jameson,  a  large  and  successful  oil 
operator  of  California,  after  seeing  the  San  Francisco 
plant,  purchased  my  Los  Angeles  rights,  and  entered 
into  a  contract  with  me  to  build  a  plant.  His  purpose 
in  doing  so  was  to  market  lime  from  the  Jameson  Lime 
Companys  kilns,  which  j)lant  had  been  closed  down  for 
several  years,  owing  to  the  falling  off  in  the  plastering 
lime  business  occasioned  by  the  growth  of  the  gypsum 
plasters.  This  Los  Angeles  mortar  plant  commenced 
business  in  the  spring  of  1916  under  the  name  of  the 
Blue  Diamond  Plaster  Company.  At  that  time  prices 
of  lime,  sand,  plaster  and  labor  were  at  the  bottom. 
Also,  the  builders  were  using  only  gypsum  plaster.  In 
the  face  of  these  apparent  unfavorable  conditions  un- 
der which  to  start  a  mortar  company,  the  concern  did 
a  good  business  from  the  start.  Brick  mortar  was  at 
once  marketed  in  large  volume,  a  cubic  yard  being 
manutactured  and  hauled  a  di.stance  of  up  to  three 
miles  at  a  price  of  $2.10  per  cubic  yard,  1.5c  being 
added  to  each  cubic  yard  for  every  additional  mile 
(delivered. 

Just  consider  for  a  moment  what  economies  were 
necessary  in  order  to  be  able  to  make  such  a  price 
Needless  to  say,  the  company  did  not  get  rich.  Never- 
theless, it  mu.st  be  added  that  it  did  not  go  into  red 
ink  either,  which  is  saying  a  whole  lot  when  those  un- 
favorable conditions  are  considered.  A  drive  was  also 
made  on  Keene's  cement,  gauged  lime  plaster  for  in 
terior  work,  and  lime  plaster  gauged  at  the  building 
Mith  Portland  cement  for  exterior  work,  also  finishing 
putty. 

Success  of  Mortar  Plants. 

The  news  of  the  succe.ss  of  the  three  California  plants 
spread  rapidly  and  it  was  not  long  before  letters  of 
inquiry  were  received  from  many  sections  of  the  con- 
tinent. As  Los  Angeles  was  my  home,  and  as  the  fu- 
ture for  the  business  looked  promising,  I  purchased  an 
int'rest  in  the  company  from  Mr.  Jameson.  We  then 
incorporated  with  a  paid-up  capital  of  $100,000.00.  Our 
lesources  then  included  a  two-unit  Hay  mortar  plant, 
capable  of  turning  out  approximately  150  cubic  yards 
of  mortar  per  day,  and  100  barrels  of  finishing  putty; 
a  small  sand  and  gravel  plant,  and  a  few  auto  trucks. 

While  this  lasted  our  tonnage  was  very  small,  owing 
to  the  limited  building  activity.  Throughout  this 
period,  however,  we  were  able  to  operate  without  a  loss. 
•Soon  after  the  signing  of  the  armistice  building  became 
brisk,  and  the  plant  tonnage  jumped  ahead  at  a  sur- 
prising rate.  Our  sand  and  gravel  facilities  were  then 
inerea.sed,  and  we  also  added  a  few  staple  lines  of 
building  materials.  W^arehouses  were  then  built ;  the 
Jameson  Lime  Company  was  taken  over;  fifteen  extra 
acres  in  the  manufacturing  district  of  Los  Angeles  were 
acquired ;  a  hydrating  unit  was  erected ;  the  largest 
stone  crushing  plant  and  quarry  in  Southern  California 
was  purchased;  the  exclusive  marketing  of  a  gypsum 
mill  was  secured;    distributing    rock    bunkers    were 
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erected  in  the  city ;  many  additional  auto  trucks  were 
added  and  our  stock  of  general  builders'  supplies  wai 
greatly  enlarged.  Two  other  manufacturing  units  are 
just  now  being  added. 

To-day  this  company  does  the  largest  masons'  supply 
business  in  the  West,  and  the  company  has  resources 
of  one  and  one-half  million  dollars.  Our  activities  in- 
clude manufacturing,  wholesaling  and  retailing,  Los 
Angeles  city  being  the  retail  centre,  while  wholesal- 
ing is  done  in  the  outside  territory. 

Our  daily  tonnage  is  approximately  70  carloads  in 
the  entire  territory.    Our  retail  business  in  Los  Angeles 
city  requires  upwards  of  forty  auto  trucks  for  the  de 
livery  of  the  different  products. 

Prices  of  Mortar  Plant  Products. 

At  the  present  time  our  retail  prices  on  the  mortar 
plant  products  are : 

Brick  laj'ing  mortar,  $4.25  ped  cu.  yd. 

Pibered  lime  plaster  mortar,  $6.00  per  cu.  yd. 

Keene's  cement  gauged  lime  plaster  mortar,  $9.50 
per  cu.  yd. 

Lime  putty,  70c  per  cu.  ft. 

These  prices  are  f.o.b.  plant,  and  cartage  is  charged 
extra.  All  mortar  is  sold  by  the  cubic  yard  and  is 
delivered  in  regular  stock  type  auto  dump  trucks.  A 
minimum  charge  of  $1.00  per  cubic  yard  is  made  for 
delivery,  which  charge  covers  a  distance  of  ai)proxi- 
mately  three  miles  from  the  plant.  Additional  mileage 
is  charged  at  the  rate  of  15c  per  cubic  yard  per  mile. 

The  lime  putty  is  delivered  in  second-hand  iron  bar- 
rels which  are  easily  handled  at  the  job.  Barrels  are 
charged  out  at  $1.00  each  and  credited  back  when  re- 
turned in  reusable  condition,  at  90c  each. 

The  above  schedule  of  prices  shows  that  a  cubic  yard 
of  brick  mortar  is  delivered  in  the  business  section  of 
Los  Angeles  for  $5.25,  or  $5.00  if  the  bill  is  paid  on  or 
before  the  10th  of  the  following  month. 

Now  for  the  sake  of  comparison,  recall  to  your  minds 
what  this  cubic  yard  of  ready-to-use  mortar  would  cost 
if  made  up  by  the  contractor  at  the  building  One 
cubic  yard  of  sand  would  be  required,  approximately 
.300  pounds  of  first-class  quick  lime,  and  approximately 
one-fifth  of  a  labor  day  of  two  hod  carriers  to  slake, 
mix  and  temper.  With  sand  at  $1.75  per  cubic  yard  at 
the  job,  lime  at  $20.00  per  ton,  and  a  hod  carrier  at 
$6.00  per  day,  the  cost  of  a  cubic  yard  of  mortar,  when 
made  up  at  the  building,  would  amount  to  approxi- 
mately $6.00,  and  mark  you,  this  is  an  extremely  low 
cost.  "  In  most  cities  to-day  this  cost  is  nearer  $7.00 
than  $6.00.  The  comparative  cost  of  plaster  mortar  is 
even  more  marked  than  of  brick  mortar  and  when 
compared  with  gypsum  plaster  mortar,  is  extremely 
marked.  A  cubic  yard  of  gypsum  hardwall  mortar 
contains  approximately  half  ton  of  plaster,  one 
cubic  yard  of  sand  and  one-third  of  a  labor  day  Plas- 
ter at  $20.00  per  ton  net,  delivered  at  the  job,  sand 
at  $1.75  per  cubic  yard  and  the  hod  carrier  at  $6.00, 
would  make  a  total  cost  of  $13.75  per  cubic  yard.  Our 
selling  price,  as  above  stated,  on  fibered  lime  plaster 
delivered  at  the  job  in  the  business,  district,  is  $7.00 
per  cubic  yard.  These  selling  prices  are  quoted  and 
the  comparison  is  made  in  order  to  clearly  bring  out 
the  fact  that,  although  our  mortar  department  is  the 
most  profitable  one  of  all  departments,  our  selling 
prices  are  really  very  low. 

Why  Is  the  Cost  So  Low? 

The  next  question  that  arises  is  "How  ean  the  plant 
make  such  good  profits  at  the  prices  obtained  for  the 


products?"  Generally  speaking,  for  two  reasons:  First, 
that  the  plant  can  use  any  grade  of  kiln  run  lime, 
second,  that  the  process  of  manufacture  is  such  as  to 
effect  a  large  economic  saving. 

The  first  reason  needs  no  explanation.  The  extra 
cost  of  producing  selected  lime  for  the  lump  trade, 
which  high  standard  of  quality  must  be  maintained  to 
hold  your  prestige  and  business,  is  well  known.  By 
having  the  mortar  plant,  our  lime  cost  is  less  It  is  not 
essential  or  nece.s.sary  to  pick  only  the  clear  rock  which 
will  make  good  looking  lumps  of  lime.  AUo,  the  fuel 
cost  is  lower,  as  the  stone  does  not  have  to  remain  in 
the  kiln  until  the  last  atom  of  carbon  dioxide  is  driven 
off,  and  in  addition,  the  troublesome  and  expensive  bar- 
rel or  package  feature  is  altogether  eliminated.  Where 
the  contractor  will  not  have  corey  lime,  the  mortar 
plant  is  not  so  particular.  In  the  plant  the  core  ash.  or 
any  impurity,  is  automatically  thrown  out  as  the  slaked 
flued  flows  from  the  .slaking  machine  to  the  curing  vats. 

Features  of  Operation. 

The  .second  reason  advanced  for  the  plant  being  able 
to  make  such  good  profits  is  best  set  forth  by  describ- 
ing the  method  of  operation.  The  fundamental  fea- 
tures embodies  in  our  plant,  and  which  are  essential 
for  the  successful  operation  of  any  mortar  plant,  are 
the  following: 

1.  Low  plant  cost. 

2.  Minimum  machinery  installation  of  simple  type 
and  rugged  construction. 

3.  Design  of  such  nature  as  to  permit  elastic  opera- 
tion that  would  allow  small  or  large  output  without 
changing  normal  labor  requirements. 

4.  Utilization  of  aerating  principle. 

These  underlying  principles  of  construction  and 
operation  have  been  closelj-  adhered  to  in  the  Hay  pro- 
cess, and  I  herewith  enlarge  on  each  principle  involved : 

1.  A  single  unit  plant  capable  of  a  maintained  daily 
output  of  upwards  of  100  tons  of  finished  mortars  per 
day  can  be  built  at  a  cost  of  from  $8,000.00  to  *10,- 
000.00.  A  two-unit  plant  with  upwards  of  200  tons 
daily  capacitv  can  be  erected  at  a  cost  of  from  $15,- 
000.00  to  $18,000.00. 

2.  The  larger  of  these  two  plants  contains  only  five 
separate  machines.  The  designs  are  such  that  the  ma- 
chines are  driven  with  a  minimum  of  power,  while  the 
wear  and  tear  is  negligible.  The  total  power  installa- 
tion in  the  entire  plant  is  less  than  50  h.p.  All  ma- 
chines are  driven  by  separate  and  direct  connected 
electric  motors. 

3.  The  plant  is  operated  to  its  capacity  with  two 
men,  and  if  a  tonnage  of  half  the  capacity  of  the  plant 
is  maintained,  one  operator  is  sufficient.  The  slaking, 
curing  and  mixing  features  are  so  arranged  as  to  make 
it  possible  for  the  one  operator  to  be  kept  busy  con- 
tinuously. The  mixers  are  of  a  continuous  type  and 
are  of  such  speed  as  to  permit  of  the  turning  out  of  a 
finished  cubic  yard  of  mortar  in  two  minutes. 

4.  The  aeration  of  the  cured  lime  putty  is,  without 
doubt,  the  greatest  advance  made  in  the  art  of  pro- 
ducing ready-mixed  mortar.  By  violently  agitating 
the  cured  lime  putty,  it  is  given  by  a  spreading  ability 
of  upwards  of  25  per  cent,  of  its  former  stretch.  At 
the  same  time  this  agitating  does  away  with  the 
very  excessive  labor  handling  charge  that  was  formerly 
required.  Also,  this  agitation  reduces  the  stiff  putty 
to  a  thick  fluid  consistency,  making  it  possible  to  feed 
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the  cured  lime  paste  in  a  steady,  measured  flow  to  tho 
mixers. 

When  it  is  considered  that  this  two-unit  system  with 
a  largre  and  elastic  capacity  can  be  erected  at  a  cost  of 
approximately  $16,000.00,  and  can  be  operated  to  its 
capacity  with  two  men  with  less  than  50  h.p.  and  can 
produce  the  highest  grade  of  mortars  and  putty  with 
a  saving  in  lime  content  of  approximately  one-third 
(kiln  run,  at  that)  than  mortars  prepared  in  other 
ways,  you  cannot  wonder  that  these  plants  have  made 
such  a  lecord  of  success  in  the  cities  in  which  theyhave 
been  erected. 

Quality  of  Machine-made  Products. 

As  to  the  quality  of  the  products  turned  out  by  these 
plants,  too  much  cannot  be  .said.  The  products  are 
properly  slaked,  properly  cured,  thoroughly  mixed  and 
work  cool  and  smooth  under  the  trowel.  As  one  hy- 
drate manufacturer  aptly  .says:  "They  spread  like 
warm  butter."  Hard  and  soft  lime  mortar,  both 
fibered  and  unfibered,  are  made  with  equal  ease,  and 
are  extensively  used  and  sold  for  exterior  and  interior 
plastering,  and  are  ideally  adapted  to  all  kinds  of  con- 
struction, being  suitable  for  application  over  good  lath, 
metal  lath,  and  patent  laths,  on  tile,  brick  or  concrete 
surfaces. 

The  advantages  and  disadvantages  resulting  from 
the  use  of  lime  mortars  are  familiar  to  you  all.  The 
advantages  are  many  and  varied  and  the  disadvantages 
are  practically  all  eliminated  when  lime  mortar  of  high 
quality  and  low  price  can  be  delivered  to  the  building 
in  a  ready-to-use  condition. 

The  future  for  these  plants  is  very  bright.  The  suc- 
cess of  the  process  has  been  clearly  demonstrated  in 
the  face  of  the  most  difficult  conditions.  The  mortar 
market  is  almost  as  staple  as  the  bread  market.  The 
demand  is  tremendous  and  no  one  is  in  the  field  but 
"the  man  with  the  hoe."  The  builders  are  not  only 
willing,  but  anxious  to  give  up  the  making  of  mortar 
at  the  job,  and  they  stand  literally  hungry  to  buy  these 
high-grade  mortars  at  a  price  equal  to  their  (prepared 
at  the  job)  cost,  and,  mind  you,  their  cost  allows  the 
plant  a  very  substantial  profit.  In  fact,  a  much  larger 
profit  than  is  earned  by  the  lime  manufacturers. 


Brick  Making  Cost  Criticized 

Manufacturer  Dissatisfied  with  the  Analysis 

Which  Appeared  in  the  Contract  Record 

of  July  6  —  Discussion  is  Welcomed 

An  article  appeared  in  our  issue  of  July  6  signed 
D.  S.  Gray,  and  entitled  "An  Analysis  of  the  Costs  of 
Manufacturing  Brick."  This  is  a  most  interesting  .sub 
ject  for  the  brick  manufacturers.  It  is  scarcely  likely, 
however,  that  manufacturing  costs  in  all  districts  are 
the  same,  and  it  is  not  strange  that  a  manufacturer  in 
another  locality  should  take  exception  to  the  figures  in 
this  article,  which,  as  we  understand  it,  are  only  in 
tended  to  be  considered  relatively.  They  certainly 
could  not  represent  a  standard  cost  on  accotint  of  the 
variable  factors  that  necessarily  introduce  themselves. 

We  are  glad  to  have  remarks  regarding  this  article 
and  are  pleased  to  print  below  a  letter  from  Mr.  Mc- 
Farren  of  the  Interprovincial  Brick  Co.  Mr.  McFarren 
thinks  that  we  should  not  have  published  this  article 
without  first  ascertaining  whether  the  figures  were  ap- 
proximately correct.    What  we  did  do  was,  we  think, 


something  better.  We  satisfied  ourselves  that  the  ar- 
ticle was  written  by  a  man  who  had  had  a  long  connec- 
tion with  the  brick  business  and  who  at  the  same  time 
was  well  trained  and  equipped  to  write  an  analytical 
article  of  this  nature. 

We  are  glad  to  give  the  same  publicity  to  discussions 
on  this  article  as  we  have  given  to  the  article  itself. 
Generally  sjjeaking,  much  good  results  from  open  dis- 
cussion. So  far  as  it  can  be  made  a  matter  of  educa- 
tion for  the  brick  industry  we  should  like  to  see  the 
discussion  continued. 

Editor,— 

Having  read  an  article  in  your  issue  of  July  (ith  sup- 
posed to  be  an  analysis  of  the  cost  of  manufacturing 
brick,  1  am  writing  to  say  that  I  think  it  very  unfair 
to  the  brick  manufacturers  to  put  such  an  article  in 
your  paper  without  first  ascertaining  whether  or  not 
the  figures  you  use  are  even  approximately  correct. 

If  Mr.  Gray  could  put  into  practice  at  the  present 
time  what  he  i)ublishes  in  his  article  we  would  be  very 
glad  to  pay  undoubtedly  the  largest  salary  ever  paid 
any  num  ()i)erating  a  brick  plant. 

In  the  first  place,  the  cost  of  obtaining  the  shale  alone 
is  so  much  lower  than  we  can  obtain  shale  with  steam 
shovel  operation  that  we  would  like  to  find  out  how 
he  gets  it  out  so  cheaply.    Then  laborers  must  be  work 
ing  for  a  ridiculously  low  wage  to  allow  for  the  manu 
faeture  of  brick  at  $1.09  per  thou.sand.     Power  and 
fuel  at  $1.2r)  is  also  i)retty  low.     Maintenance  of  ma 
chiuery  27  cts.  i)er  thousand  seems  to  us  to  be  about 
20  per  cent,  to  25  per  cent,  of  what  it  should  be  in 
order  to  keep  machinery  working.     Wheeling  and  set- 
ting is  also  lower  than  we  seem  .to  be  able  to  make  it; 
and  as  for  burning,  it  is  simj)ly  wonderful      In  f-ict, 
brick  making  on  this  basis  would  be  so  i)rofitable  that 
all  the  brick  makers  would  have  long  since  retired  to 
enjoy  their  wealth,  if  such  costs  were  jmssible. 

The  only  item  that  we  can  compare  with  in  our  bus! 
ness  is  the  overhead  expenses,  but  i)erhaps  Mr.  Gray  i-s 
operating  a   plant   in   conjunction   with   a  coa!    mine, 
where  coal  is  supplied  almost  free  of  charge. 

We  find  the  cost  of  the  wages  of  the  burners  firing 
the  filns  to  be  about  one-half  of  Mr.  Grays  cost  of  th- 
labor  and  fuel  fDr  burning. 

It  would  seem  only  fair  that  you  should  check  up 
these  costs  before  giving  the  much  abused  brickmaker 
further  cause  to  be  charged  with  profiteering.  As  yor. 
know,  most  brick  makers  have  failed  to  even  make  a 
living  for  a  number  of  years  on  account  of  selling  their 
material  below  what  it  cost  them  to  manufacture. 
Yours  very  truly, 

F.  B.  McFARREX, 
General    Manager    Interprovincial  Brick  Co.  of  Can- 
ada, Ltd. 
Toronto,  July  7,  1921. 


IMPORT  AND  EXPORT  OF  CEMENT  IN  SPAIN. 

The  Gaceta  de  Madrid  for  May  8  contains  a  royai 
order  dated  May  3  which  re-establishes  the  customs 
duty  (50  centavos  per  100  kilogs.)  on  cement,  which 
was  temporarily  suspended  by  the  royal  order  of  Oc- 
tober 26  last.  Consignments  proved  to  have  been  de 
spatehed  direct  to  a  Spanish  port  up  to  May  9,  inclu- 
sive, will  be  admitted  duty  free.  The  order  further 
authorizes  the  free  exportation  of  100,000  metric  tons 
of  natural  and  artificial  cement. 


THE    CONTRACT    RECORD 


S7» 


Standard    Specifications    for 
Wood   Block  Paving 

Recommendations  Based  on  the  Suggestions  of  the  Principal 

Advocates  of  Wood  Blocks,  Goal  Tar  and  Asphalt 

After  Thorough  Study  of  the  Requirements 

By  S.  M.  Feinberg,  C.  E.,  Public  Works  Office,  Building  No  13,  U.S.  Navy  Yard,  Brooklyn,  N.Y. 


After  a  l1ion)Uf4h  study,  usinj^  all  available  j(o\- 
crnment  information  at  my  disposal,  I  drew  up  speci- 
fications covering  the  problem  and  sent  a  roujih 
draft  for  comment  and  criticism  to  the  principal  pro- 
moters of  wood  blocks  and  coal-tar  and  asnhalt. 

The  followinj^-  specifications  are  a  revised  and  cor- 
rected edition  of  the  original  rough  draft,  based  on 
the  constructive  criticism  of  a  number  of  com;)etent 
men,  and  are  up-to-date,  both  in  regard  to  materials 
used   and   methods  of  construction. 

Inasmuch  as  the  present  season  will  see  an  apprec- 
iable amount  of  pavement  construction,  I  hope  the 
specifications  as  presented  may  prove  timely  and  suffi- 
ciently adequate.  They  are  reprinted  herewith  by 
courtesy  of   Municipal   and   County   Engineering. 

Especial  credit  is  to  be  given  to  the  following 
parties  who  were  kind  enough  to  assist  the  writer  in 
compiling  the  specifications. 

(1)  Philip  P.  Sharpies,  Manager,  General  Tarvia 
Dept.,  The  Barrett  Co. 

(2)  R.  R.  Barrett,  Engineer,  The  Texas  Co. 

(3)  J.  E.  Morris,  Manager,  Street  &  Road  Dept., 
and  C.  N.  Forrest,  Manager,  Technical  Dept.,  The 
Barber  Asphalt  Paving  Co. 

(4)  Prevost  Hubbard,  Chemical  Engineer,  The 
.Asphalt  Associat'on, 

(5)  F.  P.  .Mien,  Manager  Road  Oil  and  Asphalt 
Department,  The  Standard  Oil  Co.  (Ind.). 

(6)  H.  S.  Rinker,  C.  E.,  Expert  Aide.  U.S.  Navy 
Yard,  Brooklyn,  N.Y. 

(7)  Lambert  T.  Ericson,  Chief  Engineer,  the 
Jennisf)n-Wright  Co. 

Likewise  credit  is  due  to  Messrs.  Herman  von 
Schrenk,  Consulting  T'mber  Engineer,  and  W.  W. 
Horner,  Chief  Engineer  of  Sewers  and  Paying,  St. 
Louis,  Mo. 

General. 

1.  Scope  of  Work.  Work  required  includes  the 
provision  of  all  implements,  machinery,  equipment, 
tools,  material,  and  labour  necessary  for  the  proper 
installation  of  all  wood  block  paving,  in  accordance 
with  the  drawings,  this  specification  and  intent  thereof, 
and  when  completed,  the  work  shall  be  left  in  a  neat 
and  finished  condition. 

2.  Materials  and  Workmanship.  All  material 
and  workmanship  shall  be  of  the  best  quality  of  their 
respective  kinds,  unless  other  grades  are  siiecifically 
mentioned,  and  the  acceptance  of  same  is  understood 
and  agreed  to  be  subject  to  the  approval  of  the  engin- 
eer in  charge. 

3.  Samples  Required  of  Contractor  Before  Work 
is  Begun.  The  contractor  shall  submit  to  the  engin- 
eer in  charge,  for  approval,  samples  of  wood  block. 


Portland  cement,  sand,  bituminous  materials,  and 
such  other  samples  of  materials  as  may  be  required, 
whether  specifically  called  for  or  not.  Accepted 
samples  may  be  used  in  the  finished  work.  Materials 
shall  conform  to  samples.  The  ajiproval  or  accept- 
ance of  such  samples  shall  not  preclude  the  rejection 
of  any  material  upon  the  discovery  of  defects  previous 
to  the  acceptance  of  the  fini.shed  work. 

4.  Loading  and  Unloading.  All  block.s  shall  be 
loaded  and  unloaded  with  care.  They  shall  not  be 
thrown  from  cars  into  wagons,  dumped  from  wagons, 
nor  shall  they  be  piled  in  any  location  where  they 
would  likely  become  bespattered,  cove^ed  with  mud, 
or  otherwise  injured. 

5.  Warranty.  The  contractor  shall  warrant  the 
entire  work  to  be  free  from  defects  of  workmanship 
or  materials  for  a  period  of  one  year  from  date  of 
acceptance.  He  .shall  furni.sh  a  written  warranty, 
satisfactory  to  the  engineer  in  charge,  and  he  w'll 
make  good  at  his  own  cost  and  expen.se  any  defects 
developing  during  that  period. 

Timber. 

6.  Kind.  The  wood  from  which  the  blocks  are 
to  be  manufactured  shall  be  thoroughly  air  seasoned, 
dry,  .Southern  yellow  pine. 

7.  Quality.  The  blocks  shall  be  sound,  well  man- 
ufactured, square  butted,  square  edged,  free  from  un- 
sound, loose  or  hollow  knots,  knot  holes  and  other 
defects  such  as  shakes,  checks,  etc..  that  would  be  de- 
trimental to  the  life  of  the  blocks,  or  interfere  with  the 
proper  laying  of  the  same. 

The  number  of  annual  rings  in  the  inch  which  be- 
gins 2  ins.  from  the  pith  of  the  block  shall  not  be  less 
than  six  measured  radially,  provided,  however,  that 
blocks  containing  between  five  and  six  rings  in  this 
inch  shall  be  accepted  if  they  contain  33^ii%  or  more 
summer  wood.  In  case  the  block  does  not  contain  the 
pith,  the  inch  to  be  used  shall  begin  1  in.  away  from  the 
ring  which  is  nearest  to  the  heart  of  the  block.  The 
blocks  in  each  charge  shall  contain  an  average  of  at 
least  50%  of  heartwood.  No  one  block  shall  be  accept- 
ed that  contains  less  than  25%  of  heartwood. 

8.  Size  of  Blocks.  The  blocks  shall  be  from  5  to 
10  ins.  long,  3  and  39i  ins.  in  depth,  for  bituminous  and 
non-bituminous  cushions  respectfully,  with  the  grain 
or  fibre  of  the  wood  running  in  the  direction  of  the 
depth.  They  .shall  be  from  3  to  4  ins.  in  width,  but  in 
any  one  city  block  they  shall  be  of  uniform  width. 
A  variation  of  1  /16  in.  in  depth,  and  %  in.  in  width 
from  the  dimensions  specified  will  be  allowed. 

9.  Lug  Blocks.  In  case  lug  wood  bU>rks  are  used, 
they  shall  have  two  "  \'  "-shaped  lugs  on  the  side  of 
the  block  and  one  "  V  "-shaped  lug  on  the  end  of  the 
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block.      The  lugs  shall  extend  the  full  depth  of  the 

block  and  shall  be  an  integral  part  of  the  block.  The 
lugs  shall  extend  away  from  the  block  either  'A  in. 
or  3/16  in.  at  the  opinion  of  the  engineer  in  charge, 
and  shall  be  approximately  %  in.  in  width  at  the  base 
where  they  join  onto  the  block.  The  lugs  on  the  side 
of  the  block  shall  be  spaced  approximately  5  ins.  apart, 
center  to  center  of  lugs,  or  approximately  I'A  ins.  from 
center  of  the  block  measured  lengthwise.  The  lug 
on  the  end  of  the  block  shall  be  placed  in  the  center 
of  the  block.  The  grain  of  fibre  of  the  lug  shall  run 
in  the  same  direction  as  the  grain  or  fibre  of  the  block. 

Preservative. 

10.  Kind.  The  preservative  to  be  used  may  be 
either  a  coal-tar  paving  oil  "  A,"  or  a  coal-tar  distillate 
oil  "  B  "  as  specified  herein  below. 

All  tests  for  the  preservative  used  shall  be  made 
in  strict  accordance  with  the  Standard  Methods  of  the 
American  Wood  Preservative  Association. 

11.  "A"  Coal-Tar  Creosote  Paving  Oil.  This 
oil  shall  be  a  coal-tar  product  of  which  at  least  65% 
shall  be  distillate  of  coal  gas  tar  or  coke  oven  tar,  and 
the  remainder  shall  be  refined  or  filtered  coal  gas  tar 
or  coke  oven  tar.  It  shall  comply  with  the  following 
requirements :. 

It  shall  not  contain  more  than  3%  of  water. 

It  shall  not  contain  more  than  3%  of  matter  in- 
soluble in  benzol. 

The  specific  gravity  of  the  oil  at  38  deg.  C,  com- 
pared with  water  at  15.5  deg.  C,  shall  not  be  less  than 
1.07  nor  more  than  1.14. 

The  distillates  based  on  water  free  oil  shall  be  with- 
in the  following  limits : 

Up  to  210  deg.C,  not  more  than  5%. 

Up  to  235  deg.  C,  not  more  than  25%. 

The  residue  above  355  deg.  C,  if  it  exceeds  35% 
shall  have  a  float  test  of  not  more  than  80  sec.  at  70 
deg.  C. 

The  specific  gravty  of  the  fraction  between  235 
deg.  and  315  C.  shall  not  be  less  than  1.03  at  38  deg. 
C,  compared  with  water  at  15.5  deg.  C. 

The  specific  gravity  of  the  fraction  between  315 
deg.  and  355  deg.  C,  shall  not  be  less  than  1.10  at  38 
deg.  C,  compared  with  water  at  15.5  deg.  C. 

The  oil  shall  not  yield  more  than  10%  of  coke 
residue. 

12.  "B"  Coal-Tar  Creosote  Paving  Oil.  This 
oil  shall  be  a  distillate  of  coal  gas  tar  or  coke  oven  tar 
and  shall  comply  with  the  following  requirements: 

It  shall  not  contain  more  than  3%  of  water. 

It  shall  not  contain  more  than  0.5%  of  matter  in- 
soluble in  benzol. 

The  specific  gravity  of  the  oil  at  38  deg.  C,  com- 
pared with  water  at  15.5  deg.  C.  shal  not  be  less  than 
1.06 

The  distillates  based  on  water  free  oil  shall  be  with- 
in the  following  limits: 

Up  to  210  deg.  C,  not  more  than  5%. 

Up  to  235  deg.  C,  not  more  than  15% 

The  residue  above  355  deg.  C.  if  it  exceeds  10% 
shall  have  a  float  test  of  not  more  than  50  sec.  at  70 
deg.  C. 

The  specific  gravity  of  fraction  between  235  deg. 
C.  and  315  deg.  C.  shall  not  be  less  than  1.03  at  38  deg. 
C,  compared  with  water  at  15.5  deg.  C. 

The  specific  gravity  of  the  fraction  between  315 
deg.  C.  and  355  deg.  C.  shall  not  be  less  than  1.10  at 


38  deg.  C,  compared  with  water  at  15.5  deg.  C. 

The  oil  shall  not  yield  more  than  2%  of  coke 
residue. 

Creosoting. 

13.  Method  "A."  (Full  Cell  Process.)  The 
wood  blocks  after  being  cut  and  ready  for  treatment, 
shall  be  placed  in  a  suitable  iron  receptable  or  cylinder 
and  there  sterilized  with  dry  steam  under  a  pressure 
of  not  less  than  30  lbs.,  and  not  more  than  50  lbs.  per 
square  inch  for  not  less  than  three  hours  and  as  much 
longer  not  to  exceed  seven  hours,  as  the  condition  of 
the  wood  may  require.  The  temperature  within  the 
cylinder  during  the  process  of  steaming  shall  be  be- 
tween 250  and  280  deg.  F.  At  intervals  during  this 
process  the  condensed  steam,  sap,  and  other  liquid 
matter  shall  be  drawn  from  the  receptable  by  means  of 
valves.  At  the  completion  of  the  steaming  process  all 
condensed  steam  and  other  fluid  matters  shall  be  blown 
from  the  cylinder  through  an  opening  in  its  bottom 
and  all  the  steam  shall  be  caused  to  pass  out  through 
an  opening  in  its  top. 

The  drain  and  exhaust  valves  of  the  cylinder  shall 
then  be  closed  and  a  vacuum  pump  shall  produce  a 
vacuum  of  at  least  24  ins.,  and  as  much  more  as  may 
be  necessary  as  quickly  as  possible.  The  vacuum  shall 
be  maintained  in  the  cylinder  until  the  moisture  and 
gases  cease  to  escape  therefrom.  During  this  process 
the  wood  blocks  within  the  cylinder  shall  be  kept  hot 
by  means  of  steam  coils. 

Immediately  thereafter,  and  while  the  vacuum  still 
exists,  creosote  oil,  having  a  temperature  between  180 
and  200  deg.  F.  shall  be  run  into  the  cylinder  and  such 
pressure  maintained  that  the  wood  blocks  shall  be  im- 
pregnated with  creosote  oil  to  the  amount  of  not  less 
than  12  lbs.  of  creosote  oil  per  cubic  foot  of  timber. 
The  excess  of  creosote  oil  in  the  cylinder  shall  then  be 
withdrawn  and  the  blocks  drained  and  prepared  for 
shipment. 

14.  Method  "B"  (Empty  Cell  Process.)  The 
blocks  shall  be  placed  in  an  air  tight  cylinder  and  sub- 
jected to  an  initial  air  pressure  of  not  less  than  4401bs. 
nor  more  than  80  lbs  per  square  inch,  depending  upon 
the  seasoned  condition  of  the  timber  to  be  treated, 
until  all  the  cells  and  cavities  of  the  wood  are  filled 
with  air. 

While  the  initial  air  pressure  is  maintained,  the 
creosote  oil  at  a  temperature  of  not  less  than  150  deg. 
F.  shall  be  introduced  into  the  cylinder  at  a  still  higher 
pressure.  As  the  creosote  oil  is  being  forced  into  the 
cylinder,  air  shall  be  allowed  to  escape  into  an  aux- 
iliary air  chamber  through  a  valve  located  at  the  high- 
est point  of  the  cylinder  in  order  to  completely  fill  the 
cylinder  with  the  hot  creosote  oil  without  reducing 
the  initial  pressure. 

As  soon  as  the  blocks  are  completely  covered  and 
the  cylinder  entirely  filled  with  the  hot  creosote  oil,  the 
initial  pressure  shall  be  gradually  increased  by  forcing 
in  additional  quantities  of  creosote  oil.  until  a  maxi- 
mum quantity  of  oil  has  been  injected,  under  a  total 
pressure  of  about  150  lbs  per  square  inch.  The 
creosote  oil  shall  be  maintained  at  a  temperature  of 
not  less  than  150  deg.  F.  during  the  entire  pressure 
period  within  the  cylinder.  In  this  way  as  much  oil 
shall  be  forced  into  the  timber  as  it  is  possible  to  inject 
under  safe  temperature  and  pressure. 

The  pressure  shall  then  be  cut  oflf  and  the  creosote 
oil  discharged  from  the  cylinder. 
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Hydraulic  presure  of  not  less  than  100  lbs.  per 
square  inch  shall  then  be  applied  and  maintained  until 
a  total  quantity  of  not  less  than  12  lbs.  of  creosote  oil 
per  cubic  foot  of  timber  as  been  forced  into  the  blocks. 
The  temperature  of  the  oil  within  the  cylinder  during 
this  period  shall  be  maintained  at  not  less  than  150 
deg.  F. 

The  pressure  shall  then  be  cut  off  and  the  creosote 
oil  discharged  from  the  cylinder. 

Cushion  Materials. 

15.  Coal-Tar  Pitch,  The,  pitch  used  for  pitch 
paint  -coat,  as  described  hereinafter,  shall  be  straight 
run  residue  obtained  from  the  distillation  of  coal  tar. 
and  shall  comply  with  the  following  requirements: 

The  melting  point,  determined  by  the  American 
Society  for  Testing  Materials  Tentative  Method,  shall 
not  be  lower  than  140  deg.  F.,  nor  higher  than  150  deg. 
F. 

It  shall  contain  free  carbon  not  less  than  18%  nor 
more  than  V  per  cent,  insoluble  in  hot  chloroform  and 
benzol. 

The  specific  gravity  at  77  deg.  F.,  shall  not  be  less 
than  1.22  nor  more  than  1.34 

The  specific  gravity  of  the  distillate  up  to  355  deg. 
C,  shall  not  be  less  than  1.07  at  38  deg.  C,  compared 
with  water  at  15.5  deg.  C. 

When  100  g.  are  distilled  at  670  deg.  F.,  by  the  A. 
S.  T.  M.  method,  using  a  250  c.c.Engler  Flask,  the 
specific  gravity  of  the  distillate  shall  not  be  less  than 
1.07  at  100  deg.  F. 

The  pitch  shall  be  heated  to  a  temperature  not  ex- 
ceeding 325  deg.  F.,  and  shall  be  poured  at  a  temper- 
ature between  250  deg.  and  300  deg.  F. 

16.  Asphaltic  Cement.  The  asphalt.'c  cement, 
used  for  asphalt  and  mastic  cushion,  as  described  here- 
inafter, shall  comply  with  the  following  requirements : 

It  shall  be  thoroughly  homogenous  free  from 
water  and  shall  not  foam  when  heated  to  350  deg.  F. 

It  shall  have  a  penetration  at  77  deg.  F.  of  from  50 
to  60 

It  shall  not  flash  below  350  deg.  F. 

When  50  grams  of  the  asphalt  cement  are  heated 
for  five  hours  at  325  deg.  F.,  in  a  tin  box  2Vk  ins.  in 
diameter  and  VA  ins.  deep  the  loss  shall  not  exceed  3% 
by  weight  of  the  penetration  at  77  deg.  F.,  and  the 
residue  left  after  such  heating  must  not  be  less  than 
the  penetration  at  77  deg.  F.  of  the  orignal  sample  be- 
fore heating. 

When  the  asphalt  cement  is  made  into  a  briquette 
(Dow  Mound)  it  shall  have  a  ductility  of  not  less  than 
30  cms.  at  77  deg.  F. ;  the  two  ends  of  the  briquette  to 
be  pulled  apart  at  the  uniform  rate  of  5  cms.  per 
minute. 

17.  Tar.  Tar  for  tar  sand  cushion,  as  described 
hereinafter,  shall  conform  to  the  following  require- 
ments : 

The  specific  gravity  shall  not  be  less  than  1.14 
nor  more  than  1.18  at  60  deg.  F.  (15.5  deg.  C). 

The  vicosity  tested  by  the  standard  Engler  Vis- 
co^imeter  shall  not  be  more  than  250  sec.  nor  less  than 
100  sec.  for  100  c.c.  at  1(M  deg.  F.  (40  deg.  C). 

On  distilling  100  c.c.  of  the  material  to  338  deg.  T. 
(170  deg.  C),  not  more  than  7%  shall  distill  over.  On 
continuing  the  distillation  to  572  deg.  F.  (300  deg.  C.) 
the  residue  shall  not  be  less  than  65  grams.  This 
residue  shall  be  soft  pitch  at  60  deg.  F.  (15.5  deg.  C). 
If  the  residue  appears  hard,  it  shall  be  tested  for  melt- 
ing point  and  the  melting  point  shall  not  exceed  140 


deg.  F.  (60  deg.  C.)  by  the  /^-in  cube  method  in 
vv'ater.  The  specific  gravity  of  the  entire  distillate 
.shall  not  be  less  than  1.01  at  60  deg.  F.  (15.5  deg.  C). 
The  free  carbon  shall  not  be  less  than  4%  nor  more 
than  12%. 

In  making  the  foregoing  tests  the  following 
methods  .shall  be  employed: 

(a)  Specific  gravity.  The  specific  gravity  shall 
shall  be  determined  by  the  use  of  a  Hubbard  type 
specific  gravity  bottle.  The  bottle  shall  be  filled  with 
the  liquid  material  at  a  convenient  temperature.  The 
bottle  shall  then  be  kept  in  a  water  bath  at  60  deg.  F. 
(15.5  deg.  C.;,  until  the  level  of  the  liquid,  after  ad- 
justment to  the  mark,  shows  no  further  contraction. 
The  bottle  shall  then  be  weighed.  The  weight  of  the 
material,  divided  by  the  weight  of  the  same  volume  of 
freshly  boiled  distilled  water  at  60  deg.  F.  (15.5  deg. 
C.)  is  the  specific  gravity. 

(b)  Distillation.  A  250  c.c.  Engler  flask  shall 
be  used  and  100  c.c.  of  the  material  taken  for  distilla- 
tion. The  apparatus  shall  be  set  up  and  the  distilla- 
tion conducted  as  provided  in  the  tentative  method 
proposed  by  the  American  Society  for  Testine 
Materials.  * 

The  distillate  shall  be  collected  in  weighted  flasks 
and  fractions  shall  be  determined  by  weight. 

Receivers  shall  be  changed  when  the  thermometer 
records  a  temperature  of  338  deg.  F.  (170  deg.  C). 
When  the  thermometer  records  a  temperature  of  572 
deg.  F.  (300  deg.  C.)  the  flame  shall  be  removed. 

(c)  Melting  Point.  A  clean  shaped  J^-in.  cube  of 
the  material  shall  be  formed  in  a  mould,  placed  on  a 
hook  of  No  12  (B  &S  guage)  copper  wire  and  sus- 
pended in  a  600  c.c.  beaker  so  that  the  bottom  of  the 
cube  shall  be  1  in.  above  the  bottom  of  the  beaker, 
(a  sheet  of  paper  placed  on  the  bottom  of  the  beaker, 
and  convenienty  weighted,  will  prevent  the  pitch  from 
sticking  to  the  beaker  when  it  drops  ofJ).  The  cube 
shall  remain  five  "minutes  in  400  c.c.  of  freshly  distilled 
water  kept  at  a  temperature  of  40  deg.  F.  (4.5  deg.  C.) 
before  heat  is  applied.  Heat  shall  be  applied  in  such 
a  manner  that  the  temperature  of  the  water  shall  be 
raised  9  deg.  F.  (5  deg.  C.)  each  minute.  The  tem- 
perature recorded  by  the  thermometer  at  the  instant 
the  material  touches  the  bottom  of  the  beaker  shall  be 
melting  point. 

(d)  Free  Carbon.  The  free  carbon  shall  be  de- 
termined by  making  a  hot  extraction  of  five  to  ten 
grams  of  material  with  C.P.  Toluol  followed  by  C.P. 
Benzol  or  C.P.  Benzol  followed  by  chloroform  as 
solvents.  The  extraction  shall  be  made  in  a  Soxhlet. 
Knorr  Underwriters,  or  some  other  suitable  extraction 
apparatus.  The  distillation  of  the  solvent  shall  be 
continued  until  the  washings  run  through  practically 
colorless. 

(e)  Vicosity.  The  standard  shall  be  determined 
in  a  Standard  Engler  Vicosimeter  at  104  deg.  F.  (40 
deg.  C).  Sufficient  material  shall  be  placed  in  the 
viscosimeter  to  bring  the  surface  of  the  liquid  to  a  level 
with  the  tops  of  the  three  leveling  points.  The  time 
required  to  discharge  100  c.c.  shall  be  recorded  as  vis- 
cosity. 

18.  Cement  Sand  Cushion.  The  cement  sand 
cushion  shall  be  composed  of  I  i)art  of  Portland  cement 
and  four  parts  of  sand,  meeting  the  following  require- 
ments: (a)  Portland  Cement.  All  cement  used  in 
this  work  shall  be  Portland  Cement,  which  shall  con- 
form to  the  latest  standard  specifications  for  Portland 
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Cement  adopted  by  the  American  Society  for  Testing 
■  Materials. 

(b)  Sand.  The  sand  shall  consist  of  hard  durable 
grains,  absolutely  free  from  stones  or  pebbles  and  free 
from  vegetable  and  other  deleterious  substances. 
When  dry  it  shall  pass  a  /4in.  laboratory  screen  and 
shall  be  well  graded  from  course  to  fine.  The  material 
removed  by  the  elutriation  test,  consisting  chiefly  of 
clay  and  loam,  shall  not  exceed  5%  by  weight. 

Filler   Materials. 

19.  Coal-Tar  Pitch  Filler.  The  coal-tar  pitch 
for  filler  shall  be  a  coal-tar  pitch  as  specified  in  para- 
graph No.  15. 

20.  Asphalt  Filler.  This  filler,  if  used,  shall  be  a 
bituminous  material  conforming  to  the  following  re- 
quirements: 

It  shall  be  homogenous,  free  from  water,  and  shall 
not  foam  when  heated  to  200  deg.  C.  (392  deg.  F.). 

Specific  gravity  at  25  deg./25  deg.  C.  {J7  deg. /77 
deg.  F.)  shall  not  be  less  than  0.980. 

Fla.sh  point  shall  not  be  less  than  200  deg.  C.  (392 
deg.  P.). 

Melting  point  shall  not  be  less  than  78  deg.  C.  (172 
deg.  F. 

Penetration  at  25  deg.  C.  iJ7  deg.  F.)  100  g.,  5  sec. 
shall  be  from  30  to  50. 

Penetrat'on  at  0  deg.  C.  (32  deg.  F. )  200  g..  1  min., 
shall  be  from  10  to  20. 

Penetration  at  46.1  deg.  C.  (115  deg.  F.)  50  g.,  5 
sec.  shall  be  from  150  to  300. 

When  50  grams  are  heated  in  an  open  tin  to  a  tem- 
perature of  325  deg.  F.,  for  5  hours,  the  loss  shall  not 
exceed  one  per  cent,  and  the  penetration  at  77  deg. 
F.  of  the  residue  left  after  such  heating  shall  not  be 
less  than  two-thirds  of  the  penetration  of  the  original 
material  before  such  heating.when  tested  at  77  deg.  F. 

Total  bitumen  (soluble  in  carbon  disulphide)  shall 
not  be  less  than  95  per  cent. 

It  shall  show  a  ductility  of  not  less  than  30  centi- 
meters when  testel  at  77  deg.  F. 

21.  Asphaltic  Cement.  The  asphaltic  cement 
used  for  asphaltic  sand  mastic  filler  shall  be  the  same 
as  specified  in  paragraph  16.. 

Construction. 

22.  Subgrade.  The  bottom  of  excavation  and  the 
top  of  the  fill  shall  be  true  to  the  lines,  grades,  and 
cross-sections  given  for  the  subgrade.  After  all 
drains  have  been  laid  and  the  suljgrade  has  been  shaped 
correctly,  it  shall  be  brought  to  a  firm  unyielding  sur- 
face by  rolling  the  entire  area  with  a  10-ton  roller.  Any 
portion  of  the  subgrade  which  is  not  accessible  to  a 
roller  shall  be  compacted  thoroughly  with  hand  tamers, 
weighing  not  less  than  50  lb.,  the  face  of  which  shall 
not  exceed  100  sy.  ins.  All  soft  and  yielding  material, 
and  other  portions  of  the  subgrade  which  will  not  com- 
pact readiy  when  rolled  or  tamped,  shall  be  removed 
and  all  loose  rock  and  boulders  found  m  the  excavation 
shall  be  removed  or  broken  oflf  to  a  depth  of  not  less 
than  6  ins.  below  the  surface  of  the  subgrade.  All 
holes  or  depression  so  made  shall  be  filled  with  suit- 
able material  and  the  whole  surface  shall  be  com- 
pacted uniformly.  If  settlement  occurs  or  in  case  an 
old  stone  or  gravel  roadbed  is  encountered,  the  de- 
pressions and  all  loose  portion  of  the  road  bed  shall 
be  sacrificed,  filled  and  rerolled  until  the  surface  is 


solid,  uniform,  and  parallel  with  the  required  grade. 
In  excavating,  the  ground  shall  not  be  plowed  or  dis- 
turbed below  the  surface  of  the  subgrade,  except  as 
otherwise  specified  herein. 

23.  Base  Course.  All  materials  for  the  con- 
struction of  base  courses,  including  all  neces.sary 
drainage  during  construction,  clearing,  grubbing  and 
all  excavation  for  sub-base  work,  as  specified  herein- 
above, shall  be  performed  in  strict  accordance  with  the 
cross-sections  and  in  the  best  possible  manner  for  this 
type  of  construction. 

The  concrete  base  course.  6  in.  thick  in  its  least 
depth,  shall  be  composed  of  1:2:5  and  1:3:6  mixture 
for  bituminous  and  non-bituminous  cushions  respect- 
ively, and  it  shall  be  laid  on  a  thoroughly  compacted 
sub-base. 

The  crown  of  any  base  course  shall  not  be  less  than 
,'4  in.  nor  more  than  M  in.  per  foot  of  width. 

If  bituminous  cushion  is  used,  the  surface  shall 
be  finished  in  one  operation  by  means  of  a  long-hand- 
led wooden  floal  provided  with  up-turned  ends  in 
order  to  prevent  ridging;  the  surface  when  finished 
shall  be  such,  that  when  tested  with  a  metal-shod 
straight-edge  5  ft.  long,  laid  upon  it  parallel  to  the 
curb,  it  shall  show  no  departure  from  this  straight- 
edge greater  than  V\  in.  Projections  greater  than 
Va  in  shall  be  trimmed  down  and  all  depressions  shall 
be  flushed  even  with  a  mortar  consisting  of  1  ])art  of 
cement  to  3  parts  of  sand. 

If  non-bituminous  cushion  is  used,  the  base  course 
shall  be  finished  with  a  template  arranged  to  give  the 
proper  grade  and  crown ;  the  surface  when  finished 
shall  be  such  that  at  no  point  it  shall  be  above  the 
theoretical  finished  surface.  Depressions  of  small  area 
not  more  than  Vi  in.  below  this  theoretical  grade  and 
not  general  in  occurrence,  will  be  permitted  and  no 
attempt  will  be  required  to  fill  them  to  the  general 
grade  after  the  slab  has  set. 

24.  Pitch  Cushion.  (Pitch  Paint  Coat.)  After 
the  base  course  has  hardened  and  is  thoroughly  dry, 
it  shall  be  covered  with  a  coat  of  pitch,  as  specified. 
under  the  heading  of  "  Cushion  Materials,"  not  more 
than  %  in.  in  thickness.  The  pitch  shall  be  applied 
at  a  temperature  of  not  less  than  250  nor  greater  than 
300  deg.  F.,  and  it  shall  be  allowed  to  cool  and  harden 
up  before  laying  the  blocks. 

(To  be  continued  in  a  subsequent  issue) 


Advertising  and  Business 

The  "  Commerce  Monthly  "  for  July,  a  journal  of 
commerce  and  finance  published  by  the  National  Bank 
of  Commerce  in  New  York,  prints  a  valuable  article 
entitled  "  Advertising  and  Business,"  written  by  the 
vice-president  of  the  bank.  The  article  points  out  the 
intimate  association  that  has  been  shown  to  exist  dur- 
ing the  past  ten  years,  during  which  figures  are  avail- 
able, between  the  volume  of  advertising  and  the  vol- 
lune  of  bank  clearing,  and  concluded  as  follows : 

"  The  experience  of  the  past  ten  years  and  especi- 
al! v  that  of  the  periods  of  depression  in  1914-15  and 
1920-21  seems  to  demonstrate  that  the  place  of  adver- 
tising in  the  present  economic  system  is  thoroughly 
well  established,  and  it  seems  improbable  that  there 
tan  be  any  very  considerable  permanent  curtailment 
of  its  volume." 
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Wage  Reductions  in  Hamilton,  Ont.,  Pave 
Way  for  Resumed  Building  Activity 


The  finding  of  the  Board  of  Arbitration  recently 
appointed  to  investigate  labour  and  building  condi- 
tions in  the  city  of  Hamilton  has  brought  in  a  recom- 
mendation .to  the  efifect  that  mechanics  receiving  85 
cents  or  more  per  hour  should  accept  a  reduction  of 
10  cents  per  hour,  and  less  than  85  cents  a  reduction 
of  5  cents  per  hour.  In  making  this  recommendation 
the  arbitrators  stated  that  they  had  found  a  quantity 
of  building  in  contemplation  in  the  city  which  was  be- 
ing deferred  on  account  of  the  high  cost  of  construc- 
tion. In  the  opinion  of  the  majority  of  the  Board. 
therefore  it  was  very  necessary  under  existing  con- 
ditions that  the  opportunity  of  employment  should  be 
increased  as  much  as  possible  during  the  remainder 
of  this  year's  building  season.  The  following  scale  is 
recommended:  carpenters,  75  cents  an  hour;  sheet 
metal  workers,  80  cents;  plasterers,  90  cents;  steam 
and  operating  engineers,  75  cents ;  electrical  workers, 
75  cents ;  painters,  62  cents ;  common  labour,  50  cents. 
It  is  understood  that  the  men  agreed  to  stand  by  the 
recommendation  of  the  Arbitration  Board,  so  that 
these  figures  may  now  be  considered  as  representing 
the  recognized  scale  in  the  building  industry  in  the 
city  of  Hamilton. 

It  remains  to  be  seen  whether  this  award  vvill  have 
any  influence  on  the  Toronto  situation.  It  is,  evid- 
ently, based  quite  largely  on  the  argument  that  a  re- 
duction in  the  cost  of  construction  will  stimulate  build- 
activities.  This,  plainly,  is  impossible.  It  is  a  logical 
conclusion,  however. 

In  asking  labour  to  accept  a  reduction  of  10  cents 
an  hour,  which  amounts  to  107^'  or  less  in  every  case. 


it  should  be  emphasized  that  they  are  not  being  asked 
♦^o  lower  their  standard  of  living.  The  cost  of  living 
has  been  reduced  from  20  to  257",  depending  on  the 
items  included  in  the  calculations.  As  jxjinted  out  in 
our  last  issue,  rents  are  the  only  thing  that  hold  up, 
and  they  can  only  be  brought  into  line  by  increasing 
the  supply  of  houses  in  keeping  with  the  demand.  This 
in  turn,  can  only  be  brought  about  by  increased  build- 
ing activities,  which  in  turn  seem  to  be  dependant  in  a 
considerable  degree  on  reduced  labour  costs.  In 
accepting  reduced  wages,  labour  will  at  the  same  time 
therefore,  automatically  relieve  the  pressure  at  the 
point  where  it  hurts  most. 

The  one  point  that  labour  seems  unable  to  realize 
is  that  the  price  of  their  service,  like  the  price  of  every 
other  commodity  is  regulated  by  the  inexorable  law  of 
supply  and  demand.  We  cannot  bolster  up  by  resolu- 
tions or  agreements  or  legal  enactment  any  more  than 
we  can  maintain  the  price  of  sugar  or  potatoes  or  any 
other  commodity.  If  it  is  scarce  and  people  want  it 
and  can  afford  to  pay  the  price  they  will  have  it ;  if  it 
is  plentiful,  and  the  demand  slackens,  the  price  goes 
down.  It  may  be  a  relentless  law  but  there  is  no  man 
living,  and  no  commodity  on  the  market  that  is  not 
subject  to  it. 

The  Effect  of  the  Fordnev  Bill  in  Protect- 
ing United  States  Industry 

A  detailed  analysis  of  the  permanent  tariflF 
(Fordney)  bill  recently  introduced  into  the  United 
States  Congress  shows  its  principal  features  to  be: — 

1.  A  very  substantial  advance  in  tariff  rates. 

2.  Curtailment  of  the  free  list,  wliich  contains  only 
188  items,  as  compared  with  270  items  in  the  Under- 
wood-Simmons tariff  of  1913. 

3.  Resort  in  many  cases  where  substantial  pro- 
tection is  needed,  to  specific,  or  to  mixed  specific  and 
ad  valorem  duties,  rather  than  to  straight  ad  valorem 
rates.  T  his  change  is  of  special  importance  on 
account  of  the  tendancy  toward  lower  prices,  as  the 
duties  will  provide  greater  relaxive  protection  as 
prices  decline. 

4.  A  more  detailed  classification  and  subdivision 
of  items  so  as  to  provide  higher  protection  where  such 
higher  protection  is  required. 

5.  Total  prohibition,  for  a  period  of  three  years. 
if  importation  into  the  United  States  of  certain  coal 
tar  products,  including  dye  stuffs,  to  be  specified  by 
the  United  States  Tariff  Commission  when  the  Com- 
mission shall  decide  that  such  products  of  United 
States  manufacture  are  obtainable  "  at  reasonable 
terms  as  to  quality  price  and  delivery." 

6.  The  adoption  of  the  new  system  of  "  American 
valuation  "  for  the  assessment  of  custom  duties,  in- 
stead of  the  system  heretofore  in  operation  under 
which  the  ad  valorem  duties  specified  in  the  tariff 
were  assessed  on  the  fair  market  value  in  the  countrj^ 
of  shipment,  and  in  practice  on  the  invoice  price. 

Commenting  on  the  bill,  the  New  York  Journal  of 
Commerce  says:  "  It  is  not  easy  to  arrive  quickly  at 
definite  comparisons  of  duties  under  the  new  and  old 
lists,  but  (Juties  are  commonly  thought  by  sharp  ob- 
servers to  be  not  less  than  .V^  per  cent  higher  than 
heretofore." 

The  departure  in  the  new  tariff  from  the  usual 
practice  of  asssessment  of  ad  valorem  duties  on  the 
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prices  paid  by  the  importer  for  goods  and  adoption 
instead,  as  a  basis  for  the  levying  of  tariff  rates,  on  the 
value  of  comparable  goods  in  the  United  States,  is  a 
change  of  far  reaching  importance.  In  all  cases  the 
duties  provided  in  the  tariff  to  be  assessed  on  the 
'■  American  valuation  "  basis  are  equivalent  to  much 
higher  rates  levied  on  the  old  plan.  Increased  protec- 
tion is  afforded,  especially  against  the  products  of  low 
cost  of  production  countries.  For  the  purposes  of  as- 
sessment of  duties,  differences  in  the  price  of  goods 
abraod  will  be  ignored  and  dutiable  value  of  imported 
merchandise  will  be  the  wholesale  selling  price  of  com- 
parable and  competitive  products  in  the  markets  of 
the  United  States.  Adoption  of  the  principal 
of  "  American  valuation  "  also  will  increase  the  pro- 
tection to  producers  in  the  United  States  against  im- 
ports from  countries  which,  by  reason  of  depreciation 
of  exchange,  enjoy  a  decided  advantage  in  exporting 
to  this  continent. 

This  bill  contains  a  special  provision  under  which 
the  President  of  the  United  States  may  enter  into  re- 
ciprocal trade  agreements  with  foreign  countries  and, 
as  a  means  of  bargaining  and  for  a  quid  pro  quo,  may 
concede  a  reduction  during  a  specified  period,  not  to 
exceed  five  years  and  to  the  extent  of  not  more  than 
20  per  cent  of  any  of  the  duties  prescribed  in  the  new 
tariff  measure. 

In  comparing  the  new  tariff  rates  for  the  United 
States  with  those  of  the  Canadian  tariff,  it  should  be 
noted  that  unless  and  imtil  reciprocal  agreements 
are  consummated,  the  United  States  will  have  only  a 
single  tariff'  against  all  countries,  whereas  the  rates 
usually  quoted  by  critics  of  the  Canadian  tariff'  are 
the  rates  provided  in  the  General  Tariff  schedule. 
Canada  has,  in  effect,  four  tariffs:  the  General  sched- 
ule, which  is  the  highest  and  which  applies  to  importa- 
tions from  countries  the  products  of  which  are  not 
admitted  to  the  lower  rates  of  the  British  Preferential 
Tariff  and  with  which  countries  Canada  has  no  special 
tariff  agreement ;  the  Intermediate  or  Bargaining 
Tariff,  providing  for  reduced  rates  which  the  Canad- 
ian Government  can  offer  to  foreign  countries ;  the 
British  Preferential  Tariff,  applying  to  imports  from 
the  United  Kingdom  and  other  parts  of  the  British 
Empire  which  make  reciprocal  concessions  on  impor- 
tations of  Canadian  Goods;  and  special  tariff  rates 
such  as  those  provided  in  the  Canada-West  Indies 
agreement. 

In  many  lines  the  principal  competition  confront- 
ing the  manufacturing  industries  of  the  United  States 
is  from  the  United  Kingdom,  so  that  the  United  States 
tariff  rates  in  respect  of  such  commodities  should  be 
compared,  in  measuring  the  relative  protection  afford- 
ed by  the  two  countries  to  their  home  industries,  to 
the  British  Preferential  and  not  to  the  General  rates 
of  the  Canadian  tariff.  It  should  be  taken  into  account 
also  that  the  primary  industries  of  the  United  States 
have  been  much  longer  established  than  those  in 
Canada,  and  that  they  are  much  more  strongly  devel- 
oped. Consequently,  a  tariff  rate  on  certain  manu- 
factured goods  may  represent  the  aggregate  protec- 
tion for  a  number  of  separate  and  distinct  processes, 
whereas  in  the  United  States  tariff  it  may  represent 
the  net  protection  for  only  one  or  two  industries  or 
industrial  processes.  For  example,  the  Canadian 
tariff  rates  on  manufactured  commodities  into  which 
copper,  brass  or  copper  alloys  enter  as  ray  materials 
do  not  represent  by  any  means  the  net  protection  for 


the  manufacturer  on  such  articles,  but  such  rates  con- 
stitute the  combined  protecion  for  the  production  of 
copper,  the  rolling  of  sheets  or  plates  of  copper,  brass, 
or  copper  alloys,  and  the  manufacture  of  articles  into 
which  such  raw  r  semi-manufactured  goods  enter  as 
raw  materials. 


Canadian  Chicago  Bridge  and  Iron  Co. 
is  Now  the  Horton  Steel  Works,  Ltd. 

The  Canadian  Chicago  Bridge  and  Iron  Company, 
Limited,  of  Bridgeburg,  Ontario,  and  Montrael, 
Quebec,  has  changed  its  corporate  name  to  Horton 
Steel  Works,  Limited,  according  to  an  announcement 
made  by  C.  H.  Scheman,  general  manager  of  the 
company.  The  new  name  has  been  selected  in  honour 
of  the  late  Horace  E.  Horton,  who  founded  the  organ- 
ization in  the  United  States  in  1865.  The  Canadian 
organizatioinm  was  first  incorporated  in  1913,  and 
the  plant  at  Bridgeburg,  Ontario,  was  constructed  in 
that  year. 

Mr.  Horton  was  one  of  the  pioneer  engineers  of 
North  America.  Starting  with  a  timber  bridge  at 
Orinoco,  Minnesota,  in  1605,  Mr.  Horton  developed  a 
lar^e  l)usiness  in  the  design,  fabrication  and  erection 
of  bridges,  steel  tanks,  etc.  In  the  early  nineties  he 
revolutionized  the  steel  tank  business  by  inventing 
fhe  hemispherical-bottom  elevated  steel  tank  of  which 
thousands  are  now  in  use  throughout  the  world.  A 
few  years  ago  his  son,  Mr.  George  T.  Horton,  now 
president  of  the  Horton  Steel  Works,  Limited,  in- 
\eiUcd  the  elliptical  i]>ottoni  tank  with  ri\eted  s.eel 
riser  which  was  a  further  advance  in  the  art  of  steel 
tank  building. 

The  corporation  has  supplied  the  railroads  and 
many  industrial  organizations'  of  Canada  with  plate 
metal  products.  The  company  has  a  tried  organiza- 
tion with  its  own  operating  officials,  a  complete  plant, 
erectifon  forces  and  contracting  organization.  In 
addition  to  Mr.  Scheman,  Mr.  G.  S.  Sangdahl  is 
district  sales  manager  at  Montreal,  Mr.  C.  C.  Gregory 
is  manager  of  the  |)lant,  and .  F.  !■",.  Gregory  super- 
intendent of  erection.  The  main  office  and  works 
are  at  Bridgeburg,  Ontario. 

A  new  book  on  belt  conveyors  has  just  been  pub- 
lished by  the  Link  Belt  Company:  It  is  book  No.  215 
and  fully  describes  the  Uniroll  and  Multroli  Idlers 
recommended  by  this  company.  Among  the  interestin 
features  of  the  book  are:  (1)  The  correct  methods 
of  figuring  belt  conveyors  and  the  details  entering  into 
them.  (2)  Price  lists  which  will  enable  the  user  to 
determine  the  cost  of  a  com])]ete  conveyor  or  any  por- 
tion of  a  conveyor.  (3)  Numerous  examples  sugges- 
ting the  correct  type  of  belt  conveyors  for  the  handling 
of  bituminous  coal,  'by-product  coke,  sand  and  gravel, 
bagged  sugar  or  similar  material,  crushed  rock,  etc. 
(4)  In  addition  there  are  many  illustrations  of  typical 
installations.  The  same  company  have  just  issued  a 
new  Steel  Chain  Data  Book  No.  475  in  which  is  prest- 
ed  completely  the  heavier  rugged  steel  chains  used  for 
power  transmission,  and  also  including  elevating  and 
conveying  chains. 


The  city  of  Swift  Current,  Saskatchewan,  has  ap- 
pointed a  business  manager,  to  hold  office  for  five  years, 
having  charge  of  the  city  finances  and  the  power  to 
appoint  and  dismiss  civic  employees. 
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Is   Testing   and    Inspection   of 
Building  Materials  Essential? 

Structural  Failures  Prevented  by  Proper  Inspection — Testing  Company's 
Service  is  a  Form  of  Insurance — Widespread  Use  of 
Concrete  Demands  F'aultless  Ingredients 

By  R.  K.  DemiH,  n<Mieral  inaiias^iT,  Cuiiailiaii  liis|)cctioii  ami  IVstiiiu  Co.,  Toronto. 


The  testing  and  inspection  of  building  materials 
is  to  some  extent  looked  upon  by  some  architects  and 
engineers  as  a  novelty.  Others  place  it  in  the  same 
category  as  fire  insurance  and  in  some  respects  this 
classif'.cation  is  correct.  We  insure  our  Naluable  pro- 
perties against  loss  by  fire  and  the  builder  should  in- 
sure his  most  valuable  building  materials  against  loss 
by  failure.  The  engineer  should  guard  his  reputation 
through  ])ossible  loss  through  failures,  as  such  an  in- 
stance, from  whatever  cause,  attaches  itself  to  the 
name  of  the  engineer  whether  he  is  in  any  way  resipon- 
sible  or  not.  The  only  time  fire  insurance  is  apprec- 
iated is  aifter  a  fire  ;  similarly  the  time  when  the 
services  of  an  Inspectiion  company  are  ap|)reciated  is 
after  a  failure. 

The  necessity  for  testing  portland  cement  before 
uaing  it  is  recognised  by  the  most  up  to  date  engineers 
and  architects.  It  may  be  argued  that  if  the  cement 
be  obtained  from  a  firm  enjoying  a  good  reputation 
there  is  no  need  for  tests.  This  is  only  i)artly  true, 
as  the  best  cement  manufacturers  make  mistakes. 
Your  protection  is  the  individual  test  by  a  reputable 
firm  of  inspection  and  testing  engineers,  h'aulty  con- 
crete aannot  be  taken  apart,  pulverized  and  analyzed 
with  a  view  to  ascertaining  that  it  was  the  cement 
that  was  at  fault.  The  cement  must  be  tested  before 
't  is  mixed  with  the  other  ingredients. 

In  connection  wifh  sand,  some  engineers  may  be 
able  to  say,  from  visual  examination,  whether  or  not 
a  sand  is  carrying  a  high  percentage  of  silt,  but  it  is 
impossible  to  say  what  percentagf  of  organic  matter 


is  present  in  the  sand.  The  only  proper  method  of 
acce])ting  or  rejecting  a  sand  is  by  the  laboratory  test. 
Many  concrete  failures  have  been  attributed  to  faulty 
sand.  It  may  be  said  tliat  the  sand  proposed  has 
already  been  used  in  other  structures  with  no  ill- 
effects.  However,  all  .sands  from  the  same  pit  are  not 
equal  in  quality.  Careless  handling  of  the  cover  bur- 
den and  failure  to  remove  the  clay  pockets  are  two  of 
the  frequent  causes  of  trouble.  Sand  is  the  second 
material  in  importance  used  in  concrete,  and  no  con- 
tractor or  engineer  or  architect  can  afford  to  overlook 
the  possibilities  of  trouble  from  tTiat  source.  Many 
of  the  concrete  failures  that  occur  are  attributable  to 
improper  sand. 

Compression  tests  of  standard  cubes  or  cylinders 
of  concrete  taken  from  the  forms  immediately  after 
pouring  is  a  first  class  protection,  as  you  obtain  the 
actual  comj^resion  strength  of  the  concrete  as  it  stands 
in  the  work.  Good  cement,  good  .sand  and  good  stone 
may  be  made  into  poor  concrete  by  faulty  handling. 
The  compression  test  is,  therfore,  the  acid  test  of  your 
concrete. 

VV'hien  we  think  of  the  im,>ortant  uses  to  which  con- 
crete is  put,  as  for  instance,  foundations,  floors,  etc., 
\vc  cannot  fail  to  see  the  necessity  of  knowing  the 
character  of  its  most  important  ingredients  and  there 
is  no  doubt,  wliatever,  that  there  are  many  instances 
af  f  ailure  of  concrete  which  have  occurred  which 
might  have  been  prevented  by  a  judicious  testing  of 
the  materials  before  use.  After  a  failure  is  the  wrong 
time  to  commence  to  find  the  cause. 


Engineers  of  the  Soo  at  their  Annual  Meeting 
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a.  TwiM'ille.  A.M.B.I.C.;  J.  M.  R.  FalrtiHirn,  Pn-alilrnt  B.I.C.;  O.  8t»nbol:  J  TV  I.»B  Kor*.  UK. 
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w  «  wil.„n  A  M  E  I  0  •  KYaaer  S  Kellh.  Setr.-tary.  S.l.C:  J.  O.  McLaurln,  A.M.K.I.C. :  J.  I>.  Jonw:  P.  T.  ana»<Jln««r.  Jr..  ■.!  C;  F. 
W.  h  ^^''"""•^„*'f,''^cw  Holder  Jr.  K.I.C.;  Oh»«.  Warnock.  A  M.E  I  .C. :  W.  J  Fuller.  A  M  K  I  iv  ;  W  ii.jrmo.r;  O.  H.  B  R«««- 
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The  Measurement  of  Plasticity 

Need  for  Some  Standard  of  Plasticity  to  Establish  a  Basis  for  the 

Buying  and  Selling  of  Lime — Plasticimeter  as  a  Device 

for  the  Investigation  of  Plastic  Properties 


By  Warren  E.  Emley,  before 

The  difference  in  price  between  finishing  hydrate 
and  masons'  hydrate  ranges  from  one  dollar  per  ton 
to  seven  dollars  per  ton.  People  are  willing  to  pay  the 
extra  price  for  finishing  hydrate,  becavise  of  its  greater 
plasticity.  It  would  seem,  therefore,  that  plasticity 
is  a  very  im|X)rtant  property  of   hydrated  lime. 

The  definition  of  a  ton  has  been  the  subject  of  much 
investigation  and  discus.sion,  and  finally  of  legislation. 
Our  civilization  has  now  reached  the  stage  where 
everyone  recognizes  the  commercial  necessity  of  a 
standard  of  weight.  Yet  in  the  case  of  Minneapolis, 
2640  pounds  of  mason's  hydrate  can  be  bought  for  the 
same  price  as  a  short  ton  of  finishing  hydrate.  In 
other  words,  the  value  of  hydrate  depends  as  much 
upon  its  plasticity  ^s  upon  its  weight,  there  is. 
therefore,  just  as  much  commercial  necessity  for  a 
standard  of  plasticity  as  there  is  for  a  standard  of 
weight. 

If  any  dispute  arises  between  buyer  and  seller 
about  the  weight  of  a  shipment,  it  is  a  simple  matter 
to  refer  to  the  accepted  standard  and  ascertain  the 
truth.  But  if  the  di.spute  happens  to  be  about 
plasticity,  the  question  is  usually  decided  by  the 
personal  judgment  of  a  plasterer,  which  can  be, 
at  best,  only  his  personal  opinion. 

Need  for  a  Standard  of  Plasticity. 

As  a  matter  of  common  fairness,  to  establish  sound 
business  relations  between  buyers  and  sellers  of  lime, 
a  standard  of  plasticity  is  necessary.  Another  impor- 
tant function  of  such  a  standard  is  to  facilitate  invest- 
igations about  plasticity.  It  is  probable  that  the 
question  of  plastic  hydrate  would  have  been  solved 
years  ago  were  it  not  for  the  difficulty  and  uncertainty 
of  interpreting  the  results  by  experiments.  Suppose, 
for  example,  that  a  method  is  decided  upon  which 
should  theoretically  produce  a  plastic  hydrate.  It  is 
necessary  to  make  at  least  100  pounds  of  material, 
give  it  to  a  plasterer,  and  rely  upon  his  judgment  as 
to  whether  or  not  the  experiment  is  a  success.  This 
method  of  operating  is  so  cumbersome  that  even  the 
most  industrious  investigator  is  handicapped  if  not 
discourat^ed.  Furthermore,  he  has  no  opportunity  to 
learn  by  his  failures ;  if  the  hydrate  he  makes  is  not 
plastic,  it  is  practically  impossible  for  the  plasterer 
to  tell  him  what  is  the  matter  with  it. 

The  first  successful  attempt  to  supply  this  need  for 
a  means  of  measuring  plasticity  was  made  by  Mr. 
'  Carson.  His  blotter  test  was  described  at  the  1916 
meeting  of  this  Association.  This  method  requires 
no  expensive  equipment  and  very  little  experience. 
The  results  are  convincing  and  trustworthy.  The 
writer  uses  this  method  entirely  where  the  tests  are 
for  his  own  information  only.  Unfortvmately  the  re- 
sults cannot  be  expressed  numerically,  but  only  as  a 
statement  of  the  opinion  of  the  operator.  To  over- 
come this  d'fficulty,  the  present  jjlasticimeter  was  de- 
signed. This  may  be  considered  as  a  modified  form  of 
the  Carson  blotter  test,  the  personal  equation  having 
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been  eliminated,  and  the  results  made  capable  of  num- 
erical expression. 

Plasticity  of  200  is  Dividing  Point. 

The  primary  purpose  of  the  instrument  is  to 
measure  the  relative  plasticities  of  different  hydrates. 
To  determine  how  well  it  fulfills  this  function,  hun- 
dreds of  samples  of  hydrate,  made  by  71  manu- 
facturers, have  been  examined  during  the  past  two 
years.  ITiese  hydrates  which  have  an  established  re- 
putation as  finish  ng  limes,  invariably  give  plasticuy 
figures  well  above  200.  The  plasticity  figures  of  those 
brands  which  are  admittedly  sold  as  masons'  hydrate 
were  invariably  well  below  200.  Sub-committee  6, 
on  plasticity,  of  Committee  C-7,  on  Lime,  of  the 
American  Society  for  Testing  Materials,  after  a  care- 
ful study  of  the  method  and  the  results,  adopted  this 
figure  of  200  as  the  line  of  demarcation  between  finish- 
ing and  masons'  hydrates. 

During  the  course  of  this  work,  several  points  of 
minor  importance  but  great  interest  were  brought  out. 
It  was  found  that  different  lots  of  the  same  brand  of 
hydrate  vary  among  themselves.  In  the  case  of 
a  typical  finishing  or  masons'  hydrate,  these  varia- 
tions are  never  sufficient  to  throw  the  samples  into  the 
other  class.  But  there  are  on  the  market  certain 
hydrates  which  we  may  call  doubtful ;  the  manufac- 
turers call  them  finishing,  but  the  industry  is  skeptical. 
It  was  found  that  the  plasticity  figures  for  these  hy- 
drates were  pretty  close  to  the  200  mark,  so  that  the 
variations  in  quality  from  day  to  day,  would  throw 
them  into  first  one  class  and  then  the  other. 

It  has  been  established  that  a  high  calcium  hydrate 
made  in  Vermont  is  a  finishing  hydrate.  This  effect- 
ually lays  the  old  belief  that  the  plasticity  of  a  hydrate 
dc  )ends  on  its  content  of  magnesium  or  of  strontium. 

During  the  past  winter,  Mr.  E.  E.  Eakins,  of  the 
Charles  Warner  Company,  has  been  conducting  a 
series  of  very  interesting  experiments.  He  has  been 
making  mill  sized  batches  of  hydrate  under  predeter- 
mined conditions,  having  a  sample  of  each  batch  tried 
out  by  a  plasterer  and  sending  a  duplicate  sample  to 
Washington  to  be  tested  in  the  plasticimeter.  The 
results  of  this  investigation  have  been  threefold:  (1) 
The  instrument  was  found  to  check  the  jjlasterer  in 
every  case,  thereby  establishing  the  value  of  the  test; 
(2)  Mr.  Eakins  is  able  not  only  to  make  a  finishing 
hydrate,  but  is  also  approaching  the  position  where  he 
can  control  the  plasticity  of  the  product ;  (3)  A  distinct 
beginning  has  been  made  in  the  comprehension  of 
those  factors  which  cause  plasticity. 

Other  Uses  for  the  Plasticimeter. 

In  addition  to  its  primary  function,  the  plastici- 
meter has  become  an  extremely  useful  tool  in  other 
related   investigations. 

Mr.  Hart,  of  the  National  Lime  Association,  has 
recently  emphasized  a  very  important  point ;  the  diff- 
erence between  fatness  and  wetness. 
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"It   is   quite   possible    to   make   a   portland   cement 
mortar  as  wet  as  a  lime  mortar,  but  it  is  quite  imposs- 
ibk  to  make  it  as  fat.     The  plasticimeter  shows  that 
plasticity    is    not    dependent    upon    consistency ;  i 
instrument  measures  fatness  but  not  wetness.' 

When  a  plasterer  or  mason  adds  sand  to  a  lime 
putty,  the  quantity  of  sand  is  usually  determined  by 
the  working  quantity  of  the  mixture.  The  plastici- 
meter,  therefore,  afiford  a  means  of  measurinfj^  the 
sand-carrying  capacity  of  a  lime,  and  the  lime-carry- 
ing capactiy  of  a  sand  An  extensive  investigation  of 
the  latter  half  of  this  subject  has  just  been  completed, 
and  has,  brought  to  light  some  very  interesting  infor- 
mation about  the  qualities  of  plastering  sands. 

The  wetness  of  a  concrete  can  be  increased  by  the 
addition  of  water,  but  the  addition  of  lime  will  increase 


its  fatness.  An  enlarged  edition  of  this  plasticimeter 
has  been  made  to  measure  the  plasticity  of  concrete, 
and  judging  from  the  preliminary  tests,  it  would  seem 
that  we  have  at  last  found  a  means  of  determining 
just  what  the  addition  of  hydrated  lime  does  to  con- 
crete. 

The  plasticimeter  is  a  new  tool  which  can  be  used 
for  the  study  of  the  plasticity  of  building  materials. 
The  investigation  of  this  important  property  is  re- 
sponding to  the  new  impetus,  and  developments  are 
coming  rapidly.  Plastic  silica  and  plastic  asbestos 
have  been  developed  on  a  laboratory  scale.  Plastic 
gypsum  has  passed  this  stage,  and  is  now  a  commer- 
cial article.  Here  again,  the  results  obtained  by  means 
of  the  plasticimeter  have  been  checked  and  corrobor- 
ated by  the  plasterer  on  the  job. 


Fire-safe  Roofs  for  Suburban  Homes 


Use  of  Prepared  Types  of  Shingles  Now  Permitted  by  Many  Fire 
Regulations — The  Status  of  Asphalt  as  a  Roofing  Material 


I?y  Prevost  Flubbard 


No  building  is  more  weather-proof  or  fire-safe  than 
its  roof.  Any  structure  that  is  roofed  with  materials 
susceptible  to  fire  or  weather  conditions  is  not  only 
an  uncertain  investment  but  an  actual  menace  to 
health  and  life.  Fire  plots  its  course  from  one  in- 
flammable roof  to  another  and  unless  their  are  roofs 
that  raise  a  barrier  to  the  progress  of  the  flames,  the 
property  owners  of  the  neig'hbourhood  are  carrying  a 
big  fire  risk,  and  the  buildings  constitute  a  great  men- 
ace to  the  community. 

That  a  realization  of  these  essential  facts  has  been 
driven  home  in  recent  years  to  real  estate  dealers, 
housing  experts,  home-owners,  architects  and  contrac- 
tors is  shown  by  the  tremendous  increase  in  the  pro- 
duction of  patent  roofing  during  the  past  twelve  years 
as  contrasted  with  the  production  of  wood  shingles 
in  the  same  period.  During  this  period  patent  roof- 
ing advanced  from  8,200,000  squares  in  1908  to  30,600, 
000  in  1919  while  red  cedar  shingles  slumped  from 
8,700,000  to  7,400,000  squares.  The  roofer's  square 
equals  100  square  feet. 

There  are  in  the  United  States  over  forty  factories 
engaged  in  the  manufacture  of  asphalt  shingles  and 
prepared  roofing,  representing  with  their  allied  inter- 
ests an  investment  of  more  than  $150,000,000.  It  has 
been  conservatively  estimated  that  the  daily  output 
of  these  factories  exceeds  7,500,000  square  feet  of  fin- 
ished material.  This  daily  output,  if  rolled  into  one 
sheet  three  feet  wide,  would  stretch  a  distance  of  more 
than  500  miles,  and  would  be  sufficient  to  roof  4,000 
dwellings  of  average  size. 

Twenty-five  years  ago  comparatively  small  quanti- 
ties of  asphalt  roofing  were  manufactured.  Many 
roofs  of  this  material,  however,  have  lasted  for  over 
20  years  and  asphalt  shingles  are  now  generally  guar- 
anteed for  a  period  of  10  years.  Time  has  demon- 
strated the  durability  of  asphalt  and  its  propensity  to 
"  stay  alive,"  and  not  to  harden  unduly  through  loss 
of  volatile  oils.  As  compared  with  other  bituminous 
roofings  it  shows  less  softening  in  hot  weather  and 
more  pliability  during  cold  weather.  Constriiction 
and    expansion    under    changing    weather    conditions 


have  been  found  to  give  practically  no  trouble  and 
there  is  little  danger  of  cracking  and  breaking.  The 
introduction  of  asphalt  into  the  manufacture  of  pre- 
pared shingles  has  made  the  rapid  advance  in  the  use 
of  the  new  roofings  possible. 

Manufacture  of  Asphalt  Shingles. 

Asphalt  shingles  are  usually  manufactured  of  rag 
or  asbestos  felt,  thoroughly  saturated  with  asphalt. 
On  top  of  this  is  placed  a  heavy  coating  of  harder 
asphalt  which  thoroughly  waterproofs  the 
shingle  and  into  which,  while  hot  is  rolled  mineral 
matter,  such  as  crushed  slate  or  feldspar,  coloured 
green,  gray,  red  or  brown  as  desired.  This  roofing  is 
much  less  inflammable  than  the  wooden  shingle  and  its 
use  is  now  permitted  in  restricted  districts  in  which 
wood  shingles  are  prohibited  by  the  fire  regulations. 

When  an  asbestos  felt  is  used  in  the  manufacture 
of  asphalt  shingles  they  are  extremely  fire-resistant 
and  "  non-combustible "  and  take  the  same  rate  of 
insurance  as  slate,  metal  and  tile.  Slate  weighs  from 
650  to  800  pounds  ])er  square  foot  while  the  tile  weighs 
between  950  and  1200  lbs.  The  asphalt  shingles 
average  220  pounds  per  100  square  feet  or  about  the 
same  weight  as  wooden  shingles.  Prepared  roofing 
in  rolls,  varies  from  35  to  100  pounds.  The  asphalt 
shingles  wear  for  10  to  15  years  and  do  not  curl  or 
"  lift  up,"  blow  off  the  roof  or  flap  in  the  wind. 

The  graceful,  free  lines  of  a  shingle  roof  have  been 
so  intimately  associated  from  pioneer  days  with  the 
architecture  of  houses  that  the  shingle  roof  can  almost 
be  called  the  national  roof  for  the  American  home. 
No  roof  construction  offers  so  many  varied  effects  or 
permits  such  artistic  treatment  as  the  shingle.  The 
new  home  not  only  merits  a  roofing  that  will  enhance 
its  architectural  beauty,  but  it  should  have  protection 
from  fire  and  permanence  under  variable  weather  con- 
dit'ons.  This  is  made  possible  by  the  asphalt  shingle. 
With  a  liberal  field  from  which  to  make  selections  of 
color,  shape  and  methods  of  a'>^l^cation  a  roof  of  artis- 
tic appearance,  as  well  as  of  long  durability,  can  be 
chosen   bv   the   home-builder  or   the   architect,   from 
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among  the  many  types  of  asphalt  shingles  and  other 
pre])ared  asjihalt  roofings  of  iwhich  there  is  a  wide  var- 
iety, designed  to  meet  difTereiit  requirements.  These 
sheet  roofings  are  manufactured  from  woven  or  felted 
fabric  saturated  and  coated  with  asphalt.  They  may 
be  obtained  either  in  flat  sheets  or  rolls  of  suitable 
length,  and  of  single  or  multiple  ply  fabric,  according 
to  the  requirement  of  cost  and  durability.  Some  of 
the  sheet  roofings  are  surfaced  with  mineral  matter 
such  as  sand,  gravel,  talc,  slate  and  feldspar,  some  are 
manufactured  with  a  laminated  surface  and  some  to 
imitate  shingle  structures  of  various  designs.  Many 
of  these  decorative  roofings  have  become  very  popular 
in  recent  years  and  are  less  expensive  than  shingles. 

"  Roofing "  constitutes  an  important  branch  of  a 
much  broader  field  of  engineering,  known  as  "  water- 
])roo'fin<;',"  in  which  as'ilialt  has  for  thousands  of  years 
played  an  important  part.  The  ancient  Egyptians 
were  a'ble  to  urr'scrve  their  mumm'es  in  s^niod  condition 
to  the  present  day  by  wrapping  them  in  frabric  sat- 
urated and  made  waterproof  and  weather  resisting 
with  asphalt.  Modern  ingenuity  has  discovered  no 
material  betcr  ada!)tcd  to  waterunwifing  and  ureserA-- 
ing  its  present  day  structures  than  asphalt.  It  is  not 
surprising,  therefore,  that  as  in  recent  years  the  pro- 
duction of  aisphalt  in  large  quant-jities  has  been  ren- 
dered possible  by  refining  crude  petroleum.  Its  use 
for  roofing  and  waterproofing  has  developed  rapidly. 
Tn  many  structures  from  roof  to  cellar  asphalt  plays 
an  important  part,  first  as  roofing,  then  as  sheating 
and  insulating  and  finally  as  a  waterproofing  mem- 
brane for  the  underground  iportion. 


Equipment ;  Paulins ;  Photography ;  Picks  and  Mat- 
tocks; Pier  &  Foundation  Equipment;  Pile  Drivers; 
Piling;  Pipe;  Pipe  Line  Tools;  Plant  Rental  Charges; 
Plows ;  Post  Hole  Diggers  ;  Power  ;  Pumps  ;  Rails  and 
Tracks;  Rakes;  Refrigerating  Plant;  Riviting  Guns; 
Road  Making  Equipment ;  Rollers ;  Rope  ;  Sand  Blast 
Alachines;  Sand  and  Gravel  Washers;  Saws;  Scales'; 
Scarifiers ;  Screens ;  Shovels ;  Skips ;  Sledges  and 
Hammers;  .Sprinklers;  Stone  Boats;  Stump  Pullers; 
Surveying  and  Engineering  Equipment;  Tampers; 
Telephones  and  Telephone  Lines ;  Tents  and  Tent 
Equipment;  Ties;  Tool  Boxes;  Tow  Boats;  Tractors; 
Trailers;  Transites;  Trenching  Machines;  Trucks; 
Unloading  Machines ;  Wagons ;  Wagon  Loaders ; 
W  elding :  Wheelbarrows ;  Winches.  Also  an  appen- 
dix showing  a  list  of  construction  equipments  manu- 
facturers and  dealers.  Price  $6.00,  850  pages,  approxi- 
mately 4J4  x  7  inches  in  size. 


"Handbook  of  Construction"  by  Dana 

A  new  book  entitled  "  Handbook  of  Construction 
Equipment — It's  Cost  and  LTse  "  has  been  written  by 
Richard  T.  Dana,  consulting  engineer,  Mem.  Am.  Soc. 
C.  E.,  Mem.  A.T.M.  Sz  M.E.,  Member  Yale  Engineer- 
ing Assn.,  chief  engineer  Construction  Service  Com- 
pany, and  is  published  by  McGraw-Hill  Book  Com- 
pany. Mr.  Dana  ])ublished  the  "  Handbook  of  Con- 
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engineer  or  contractor  as  it  will  give  him  an  accurate 
idea  of  what  is  available  in  the  line  of  equpment,  and 
what  it  costs  and  how  to  use  it.  The  .scope  of  the 
work  may  be  gathered  from  the  chapter  headnigs,  as 
follows:  General  Principles  Applying  to  Equipment; 
Air  Compressors ;  A.sbestos ;  Asphalt  Plants ;  Auto- 
mobiles; Backfilling  Machines;  Bar  Cutters;  Barges 
and  Scows  ;  Bars  ;  Belting  for  Power  Purposes  ;  Bend- 
ing Machines  ;  Bins  ;  Blacksmith  Shop  Outfit ;  Blasting 
Machines  and  Supplies;  Blocks;  Blue  Print  Machines; 
Boilers;  Brick  Rattler:  Buckets;  Buildings:  Cable- 
ways  ;  Cars ;  Carts :  Cement  Gun ;  Cement  Testing 
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Placing  Equipment ;  Concrete  Sidewalk  and  Curb 
Forms  :  Conveyors  :  Crushers!  Derricks  ;  Diving  Out- 
fits :  Drag  Scraper  Excavators:  Drawing  Boards; 
Dredges  ;  Drills  :  Electric  Motors  ;  Elevating  Graders  ; 
Engines  :  Explosives  :  Fire  Equipment ;  Forges  ;  Forks  : 
Forms ;  Furnaces  and  Kettles ;  Grading  Machines ; 
Heaters  ;  Hoisting  Engines  ;  Hoists,  Horses  and  Mules : 
Hose  ;  Hydraulic  Mining  Giants  :  Jacks ;  Lead  :  Levels  ; 
Lights  :  Locomotive  Cranes ;  Locomotives  :  Machine 
Shop  Outfit;. Mixers;  Motor  Trucks;  Paint  Spraying 


Resurfacing  Worn  Pavements  with   Asphalt 

Since  asi)halt  wearing  surfaces  as  thin  as  one 
inch  have  been  successfullv  used,  their  application  as 
a  material  for  covering  worn  pavements  has  been 
quite  general.  Intersectine  pavements,  car  tracks  and 
sidewalks,  frequently  limit  the  thickness  of  the  new 
surface   to  a   small   dimension  and   in   such   instances 

asphalt  has  been  most  applicable. 

Asi)ha!t  has  been  used  to  resurface  bituminous 
types  of  pavements  as  well  as  brick,  concrete,  cobble, 
granite,  gravel,  macadam  and  nearlv  everv  type  of 
pavement  known.  Up  to  two  years  ago,  forty-three 
American  cities  varying  in  climate  from  that  of 
Toronto,  Canada,  to  Houston,  Texas,  had  resurfaced 
some  of  their  brick  pavements  with  asphalt. 

With  a  new  level  in  cost  of  labor  and  material 
which  it  is  predicted,  will  in  comine  normal  times 
be  higher  than  that  of  pre-war  days,  a  salvaging  of 
these  old  pavements  as  foundations  must  become  a 
matter  of  great  consideration  on  the  part  of  engineers 
who  are  striving  to  design  pavements  upon  sound 
engineering  considerations. 

Like  any  other  structure,  an  ashphalt  pavement 
will  wear  out  and  will  need  repairs.  In  the  past 
officials  have  sometimes  lustified  themselves  in  not 
adopting  the  hot  mix  types,  because  thev  thought  it 
essential  that  a  paving  plant  would  be  necessary  to 
repair  any  openings  made  to  reach  underground  ser- 
vices, or  bad  spots  due  to  fires  or  improper  manipula- 
tion during  construction,  and  that  the  knowledge  of 
constructing  the  pavements  was  so  involved  that  they 
did  not  feel  that  their  employees  had  the  necessary 
experience  to  properly  supervise  the  preparation  of 
the  mixtures  and  the  laving  of  the  pavement. 

Happily  these  objections  are  now  completely  met. 
Many  asphalt  producers  now  make  a  satisfactory 
cold  patch  material  which  is  sold  in  barrels  and  is 
used  when  needed  and  can  be  handkd  without  special 
skill. 

The  supervising  of  plant  and  street  operation  and 
the  selection  of  proper  materials  can  with  safety  be 
placed  in  the  care  of  any  one  of  a  number  of  experi- 
enced engineers  and  chemists  who  are  making  asphalt 
construction  a  specialty,  and  at  a  very  nominal  fee 
per  square  yard. 
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Drill  Steel  From  Hollow  Ingots 

Tube  Method  is  a  Decided  Departure  from  Old  Schemes  for    the    Produc- 
tion of  Hollow  Drill  Steel  and  is  Claimed  to  Result  in  a 
Product  of  Superior  Qualities 


By  P.  A.  E.  Armstrong.  viiv-preHiileiit,  Liulluiii 
Institute  of  Miiiiiij^  and  M 

Hollow  drill  steel  is  made  by  various  mefhods. 
(1)  The  drilled  billet  with  a  filled  sand-core,  the 
general  method  used  in  this  country.  (2)  The  drilled, 
pierced,  or  the  drilled  and  pierced  billet,  not  sand-filled, 
is  rolled  down  over  a  projectile  or  ball  much  the  same 
as  in  ordinary  pipe-manufacture.  System  (2)  is  largely 
employed  in  Sweden.  In  Sheffield,  England,  the  gen- 
eral scheme  is  sand-filling.  Swedish  hollow  drill  steel 
is  particularly  good  and  has  a  world  wide  reputation 
for  excellency. 

It  does  not  follow,  however,  that  steels  made  by 
other  methods  are  not  efficient,  because  they  are. 
Decarbonized  Centres  in  Swedish  Bars. 

In  the  Swedish  material,  a  peculiar  condition  is 
present.  The  hole  is  badly  decarbonized  by  the 
method  of  manufacture  and  the  extent  of  this  carbon- 
ization varies  in  bars  of  different  makes.  Fig.  1 
shows  a  polished  and  etched  cross-section  of.  very 
good  grade  Swedish  hollow  drill  steel  that  is  totally 
decarbonized  1/10  in.  deep,  and  the  carbon  varies 
from  the  carbon  of  the  bar  down  to  iron  or  corbonless 
ferrite  through  another  1  /lO  in.  Owing  to  difficulties 
in  illumination,  the  altered  structure  is  not  so  prom- 
inent as  under  visual  examination. 

Fig.  2  shows  a  much  lighter  decarbonized  zone, 
being  only  about  1  /40  in.  thick,  but  with  certann  radial 
cracks  running  from  the  hole  into  the  bar.  In  this 
photograph  it  will  be  noted  that  the  body  of  the  steel 
is  very  dirty.  There  are  a  larger  number  of  slag  in- 
clusions which  follow  somewhat  the  original  form  of 
crystallization. 

Fig.  3  shows  another  section  of  Swedish  hollow 
drill  steel  with  about  the  same  amount  of  decarbon- 
i?ation  as  Fig.  2  but  with  larger  radial  cracks,  carry- 
ing the  local  decarbonization  in  more  markedly  than 
ii.  Fig.  2.  The  zone  of  graded  carboncontent  is  about 
three  times  the  width  of  that  in  Fig.  2. 


SK^el  (,'o.  VVaU'rvlict,  N.  Y.,  before  the  American 
etallur^iral  KiiirinetTH 

Fif.  4  is  another  sample  of  Swedish  hollow  drill 
steel,  much  about  the  same  as  the  others,  only  with 
a  little  heavier  decarbonization.  All  of  the  bars 
shown  in  Figs.  1  to  4  inclusive  have  been  rolled  either 
on  a  projectile  or  without  one,  but  they  were  not  rolled 
with  sand  in  the  role  and  represent  the  general  run 
of  Swedish  hollow  steel. 

Fig.  5  is  a  piece  of  0.85  carbon,  1  per  cent  chromium 
steel  rolled  from  an  ingot  cast  around  a  mild  steel  tube. 
The  mild  steel  lining  has  a  thickness  of  about  1  /40  in. 
and  there  are  no  cracks  into  the  tube  from  the  metal. 
There  is  a  slight,  but  very  slight,  grading  in  carbon 
content  between  this  tube  and  the  metal.  The  reason 
for  this  is  that  chromium  present  in  steel  as  an  alloy 
prevents  to  a  very  large  degree  the  carburizing  of  ad- 
jacent iron  by  saturation.  I  do  not  say  that  it  is  not 
possible  to  carburize  mild  steel  by  saturation  because 
of  the  chrome  alloy,  but  merely  say  it  is  more  difficult 
than  when  the  chromium  is  not  present. 

Fig.  6  shows  a  piece  of  0.85  plain  carbon  steel  hav- 
ing the  mild  steel  cube  core,  cast  and  rolled  in  exactly 
the  same  way  as  that  in  Fig.  5,  yet  there  is  very  little 
of  the  carbonless  iron  remaining.  A  very  complete 
saturation  has  taken  place,  which  shows  very  dis- 
tinctly the  difference  brought  about  by  the  chromiun. 

Influence  of  Decarbonized  Layers 

A  question  that  seems  worthy  of  deep  considera- 
tion is  this :  Is  this  decarbonized  core  an  advantage 
or  a  disadvantage?  If  it  is  an  advantage  why  not 
duplicate  this  by  controlled  practice  and  not  hapha- 
zard means  of  manufacture?  If  it  is  a  disadvantage, 
then  why  is  it  that  steel  of  this  character  has  such  a 
good  reputation  for  being  a  good  grade  hollow  drill 
steel?  There  is  nothing  in  the  steel  that  can  be  dis- 
cerned microscopically  or  by  analysis  that  proves  it  to 
be  superior  to  hollow  drill  steel  of  good  manufacture 


FIGS    1  TO  4  -  ETCHED  CROSS-SECTIONS  OF  SWEDISH  HOLLOW  STEEL  SHOWING  >IACR(>?TRrCTrRES 
Fie.  1.     Firet-class  hollow  steel  Fig.  2.     Le«  clean  hollow  st*el  Fig.  3^    B«lly  cracked        .  J^Pj-     H^vUy    A«rt«. 

rolled  over  a  mandrel.  Deo^rbon-        rolled  over  mandrel.  Decarbonij-       rt«d  with  thick  region  of       ued  rod  of  hollow  dnll  «K»| 
ized  zone  1-10  in.  thick.  ed  «>ne  1-40  in.  thick.  g«ded  carbon  content. 
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made  by  methods  that  prevent  decarbonization  of  the 
hole.  Therefore  it  is  fair  to  assume  that  the  decarbon- 
ized hole  shown  in  the  photographs,  particularly  in 
Fig.  1,  has  a  much  greater  decarbonized  rim  in  the  hole 
than  at  the  exterior  of  the  bar.  This  probably  may 
cause  some  wonder.  I  believe  that  it  is  due  to  the 
fact  that  on  reheating  the  bars  and  rolling  them 
through  the  various  mills  the  oxide  is  broken  off  the 
bar.  When  the  bar  is  reheated  it  is  subject  to  a  fresh 
scaling  and  is  not  affected  by  the  scale  already  adher- 
ing to  the  bar  whidh  in  itself  would  set  up  decarbon- 
ization. Therefore,  the  exterior  of  the  bar  has  to  with- 
stand only  the  decarbonization  arising  from  the 
furnace  and  later  the  adhering  scale  from  that  heating; 
whereas  the  inside  of  the  tube  is  affected  by  adhering 
scale  at  all  times,  adding  to  the  decarbonizing  effects 
of  the  reheating.  The  scale  is  partly  reduced  by  the 
carbon  in  t'he  bar,  and  as  the  scale  is  thicker  the  action 
is  more  pronounced. 

Damping  Effect  of  Decarbonized  Iron. 

The  mild  steel  or  decarbonized  iron  inside  the  hole 
acts  as  a  damping  effect  when  hardening  is  produced. 


Figs,  o  and  6.    Hollow  .«teel  lolk'il  Irum    (■liroiuiuiii   anil     tarlMni 
ingots  cant  around  a  mild  cteel  tut)*'. 

This  effect  can  probably  be  readily  appreciated  when 
the  fact  is  remembered  that  if  a  piece  of,  say,  1  per  cent 
carbon  steel  be  rough-turned  so  that  all  decarboniza- 
tion is  removed  from  the  outside  of  the  bar  and  this 
be  heated  up  to  just  above  fhe  transformation  point 
and  quenched  in  water  of,  say,  70  deg.,  the  bars  will 
come  out  hardened  in  spots  in  a  non-uniform  manner. 
Some  places  will  be  hard  ;  others  will  not.  If  a  further 
length  of  the  same  steel  be  rough-turned  and  then 
ground  and  polished,  this  bar,  subjected  to  the  same 
heat-treatment  and  same  speed  of  cooling,  will  come 
out  quite  hard  all  over  and  not  at  all  spotty.  The 
reason  for  this  is  that  the  roug'h-turning  holds  the 
steam  arising  from  the  heated  metal  in  contact  with 
the  water,  and  thus  causes  certain  zones  to  cool  at  a 
slower  rate  than  those  places  where  the  steam  which 
is  generated  was  quickly  removed. 

In  the  case  of  the  polished  bar,  there  is  no  rough- 
ened exterior  to  hold  steam  pockets,  and  the  steam,  as 
generated,  quickly  arises  to  the  surface  of  the  cooling 
fluid  and  the  bar  is  uniformly  hardened  over  its  en- 
tire surface.  If  this  bar,  which  is  polished,  were  cov- 
ered with  a  thin  tube,  then  the  hardening  would  not 
be  very  pronounced  underneath  the  tube.  This  of 
course  would  vary  with  the  thickness  of  the  tube  and 
\vliether  or  not  the  tube  was  in  good  contact  with  the 
bar.  Such  a  condition  can  artificially  be  produced  by 
decarbonizing  the  surface  of  this  polished  bar.     If  this 


decarbonization  is  carried  to  a  fair  depth,  say  1/32  in., 
the  bar  will  not  be  of  maximum  hardness  underneath 
the  decarbonized  area  after  being  ([uendied  in  water. 
The  thicker  the  zone  the  less  will  be  the  hardness, 
and  for  the  same  reasons  which  prevent  one  from  hard- 
ening a  piece  of  similar  carbon  steel  right  through  to 
the  centre  when  quenched  from  just  above  the  trans- 
formation point.  Another  way  of  saying  this  is  that 
the  speed  of  cooling  is  only  fast  enough  for  a  certain 
amount  of  penetration  or  depth  of  hardness.  To 
harden  right  across  the  cross-section,  alloy  steels  have 
to  be  resorted  to,  which  have  a  greater  lag  to  transfor- 
mation. 

Hollow  Steel  From  Hollow-Cast  Ingots. 

Hollow  drill  steel  made  by  casting  the  metal 
around  a  tube  and  mechanically  working  the  hallow 
ingot  down  to  the  required  size  (filling  up  the  hole 
with  sand  and  later  removing  same  after  rolling) 
will  have  an  artificially  produced  equivalent  decarbon- 
ized core  which  will  be  free  from  any  such  tendency 
toward  splitting  and  driving  in  radial  cracks  as  has 
been  noticed  in  the  photographs  The  surface  of  the 
inside  of  the  tube  will  be  comparitively  smooth,  giv- 
ing a  uniform  cooling  rate  to  the  inside  of  the  bar, 
again  reducing  the  tendency  for  a  radial  crack,  to  start. 

One  of  the  reasons  why  the  carbonless  walls  of  the 
tube  of  t'he  bars  made  by  this  method  do  not  crack  in 
manufacture  is  because  the  mild  steel  tube  is  not  the 
resuk  of  a  decarbonized  steel  highly  impregnated  by 
oxygen  and  oxides  and  having  a  number  of  micro- 
scopical holes  where  the  carbon  of  the  carbides  last 
resided.  These  holes  are  jjlaces  of  weakness  which 
may  or  may  not  weld  up,  depending  on  whether  the 
interior  of  these  microscopical  cavities  is  coated  from 
an  oxide  layer  or  filled  with  gas,  either  from  the  gas 
occluded  in  this  steel  or  that  which  has  penetrated 
from  the  furnace  atmosphere.  Decarbonized  steel  is, 
in  my  opinion,  less  strong  than  mild  steel  which  has 
been  originally  made  in  low  carbon  and  worked  down 
to  the  required  size. 

The  method  employed  by  the  Ludlum  Steel  Co.  in 
the  manufacture  of  hollow  drill  steel  is  to  insert  a 
high-grade  low-carbon  mild  steel  tube,  suitably  clean- 
ed by  sandblast,  into  an  ingot  mould  and  cast  the 
hot  metal  around  the  tube.  We  fill  up  the  tube  with 
some  air  excluding  material  so  as  to  prevent  oxidiza- 
tion and  scaling  of  the  inside  of  the  tube,  generally 
using  a  high-grade  sand  for  this  purpose.  The  ingots 
are  then  rolled  in  the  usual  way  down  to  the  finished 
bar.  The  bars  are  cut  up  to  required  length  and  the 
sand  extracted  by  a  special  method,  which  is  very 
speedy  and  extremely  effective. 

Segregation  in  Hollow-Cast  Ingots. 

Segregation  is  a  thing  which  must  happen  in  all 
steel  solidification  and  this  is  responsible  for  a  certain 
mechanical  weakness  in  the  finished  bar.  If  the  segre- 
gation can  be  so  located  as  to  have  very  little  mech- 
anical effect,  it  would  be  desirable  to  make  the  ingots 
in  that  manner. 

Casting  hollow  ingots  by  the  tube  method  is  par- 
ticularly fortunate  in  this  respect.  As  the  segregation 
which  is  bound  to  ocur  will  be  concentric  with  the  hole 
and  its  maximum  occurence  is  about  midw^ay  between 
the  exterior  of  the  ingot  and  the  tube  wall,  this  area 
is  very  large  in  circumference,  comparitively  speaking, 
and  the  segregation  is  comparitively  small  because  the 
di.stance   between   the   tube   and   the   ingot   mould  is 
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small.  This  thin  layer  of  segregation  will  be  mosi 
noticeable  at  the  top  of  the  ingot.  It  can  have  no 
effect,  or  at  most  very  little  efTect  upon  the  bar,  as  the 
segregates  do  not,  under  any  circumstances,  creep 
through  to  either  the  exterior  or  the  interior  wall  of 
ihe  ingot.  Segregation  is  not  removed  at  all  in  the 
pierced  billets  from  solid  ingots  and  is  only  very  indiff- 
erently removed  in  the  case  of  the  drilled  billet. 
Furthermore,  even  if  segregated  impurities  are  re- 
moved by  using  only  the  butts  of  the  ingots,  and  drill- 
ing the  billets,  there  is  still  carbide  segregation  to  con- 
tend with.  This  will  run  in  straight  or  nearly  straight 
lines,  parallel  with  the  wall  of  the  ingot  or  the  line  of 
fref  zing. 

The  inside  of  the  hole  of  a  drilled  billet  must,  there- 
fore, necessarily  be  the  weakest  place  in  the  billet,  re- 
sulting in  a  weak  bar.  Progressive  fracture  is  easily 
started  from  one  of  these  many  sources  of  weakness. 

Influence  of  Crystal  Size  on  Quality  of  Steel. 

Crystal  size  is  of  great  importance  In  a  general 
way  the  smaller  the  ingot  the  better  the  steel. 
With  a  small  ingot,  the  crystals  are  not  very  large, 
the  crystallites  or  colonies  of  crystals  not  very  far- 
reaching  and  the  speed  of  cooling  from  the  liquid  to 
the  solid  state  fairly  rapid. 

In  a  24-in  ingot,  for  instance,  the  crystallites  are 
likely  to  be  quite  large  and  likewise  the  individual 
crystals  forming  them.  Crystallites  are  also  apt  to 
have  a  uniform  direction  for  quite  considerable  dis- 
tances, depending  entirely  upon  the  temperature  and 
speed  of  cooling.  If  the  steel  is  cast  hot  enough  and 
qui  :kly  enough,  a  fractured  ingot  will  show  a  complete 
diagonal  structure,  the  crystallites  growing  out  like 
colums  until  they  touch  one  another,  leaving  room  for 
no  equi-axed  crystals  in  the  centre  of  the  ingot.  If 
the  temperature  is  lowered,  the  equi-axed  zone  is 
larger,  and  the  pine  tree  growth,  which  is  the  crystal- 
lite formation,  is  less. 

A  small  ingot,  although  capable  of  producing  a 
very  high-grade  steel,  is  very  prone  to  this  columnar 
structure,  even  though  the  temperature  of  casting  be 
kept  down,  and  there  comes  a  time  when  the  ingots 
are  very  small,  say  2  in.  square  or  round  or  whatever 
shape  is  desired,  when  it  is  almost  impossible  to  cast 
the  steel  in  such  an  ingot  without  producing  pine-tree 
growth,  complete  to  the  centre,  and  an'  ingot  which  is 
therefore  known  among  workmen  as  "  scorched."  An 
nigot  of  about  7  in.  size  can  be  cast  so  that  it  is  quite 
free  from  excessive  pine-tree  growth.  Crystal  for- 
mation, however,  will  be  larger  in  a  7-in.  ingot,  cast 
solid,  than  where  the  7-in.  ingot  is  cast  with  a  tube  in 
it,  as  in  the  latter  ca.'^e  one  has  all  the  advantages  of  a 
2-in.  square  ingot  with  non  of  its  disadvantages— the 


sandloaded  core  takes  up  the  heat  and  prevents  crystal- 
lite grow'th,  besides  preventing  the  formation  of  large 
crystals. 

The  speed  of  cooling  after  solidification  is  slower 
in  thchollow  ingot  than  it  is  in  the  solid  ingot,  there- 
fore the  granulation,  which  takes  place  after  the  cry- 
stals have  formed  from  the  lipuid  metal,  is  apt  to  pro- 
duce larger  grains  than  in  the  solid  ingot.  This  is 
not  a  dietriment.  1  he  original  crystal  size  is  of  much 
more  importance.  The  size  of  the  grains  due  to  this 
granulation  constantly  varies  in  response  to  mech- 
anical work  and  subsequent  heat-treatment. 

I  have  found  that  the  size  of  the  grains  arising 
from  the  granulation  of  the  crystals  does  not  grov.- 
.arger  than  the  size  of  the  original  crystal.     Instances 


Fi^t.  9.  Eiilar^feil  imuTostructurc  of  ;{-.s  in.  alloy  sUfl  luir     n>lk>il 
fnrtii  A  10  inch  inpit  cnlarv»^l  eight  t^in** 

arise  and  should  be  carefully  noted  where  the  crystal 
boundary  is  broken  and  two  crystals  will  appear 
as  merely  because  the  solutioin  potential  of  both 
crystals  are  the  same  and  therefore  etch  uniformly  to 
the  external  boundary  of  the  two  crystals.  This  is 
more  noticeable  when  these  adjacent  crystals  have 
approximately  the  same  orientation. 

Two  very  interesting  photographs.  Figs.  7  and  8, 
appear  to  show  conclusively  that  the  casting  structure 
remains  in  the  finished  bar.  The  analysis  of  this 
.sample  is:  Carbon.  0.90  per  cent;  vanadium,  0.25  per 
cent ;  manganese,  0.30  per  cent.  This  steel  was  heated 
to  1.340  deg.  F..  a  temperature  just  about  its  known 
transformation   point,   held    for   some    time   and   then 
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quenched  in  water.  The  piece  was  I'A  in.  round  made 
from  a  7-in.  square  ingot,  having  a  very  fine  structure 
in  the  broken  fracture,  extremely  tough  and,  generally 
speaking,  a  very  fine  piece  of  steel  and  for  the  tool 
for  which  it  was  used  it  gave  some  extraordinarily 
good  results.  Fig.  8  shows  the  structure  as  magnified 
but  30  diameters.  Here  can  clearly  be  seen  the  cast 
structure,  which  has  remained  in  the  bar  right  from 
the  ingot.  I  believe  that  this  piece  of  steel,  generally 
speaking,(  will  not  have  a  crystal  larger  than  the 
governing  boundaries  of  the  crystal  from  original 
casting.  Naturally  the  crystals  in  this  cross  section, 
which  is  at  90  deg.  to  the  direction  of  rolling,  will  be 
smaller  in  that  direction  than  when  originally  cast, 
although  their  total  volume  will  be  approximately 
the  same. 

Fig.  9  shows  a  piece  of  f^-in  square  steel  which  was 
rolled  out  of  a  10-in  ingot.  It  is  a  high-alloy  steel  and 
particularly  prone  to  the  formation  of  long  crystals, 
meeting  others  along  the  diagonals  of  the  section. 
During  the  mechanical  work  the  crystal  formation 
has  became  somewhat  distorted.  The  structure  of  the 
bar,  as  seen  by  a  fresh  fracture,  shows  this  piece  of 
steel  to  have  a  very  fine  grain ;  the  polished  surface 
etched  in  the  ordinary  way  shows  the  grain  size  to  be 
small.  The  crystal  size  is  not  clearly  defined  at  first, 
but  on  prolonged  etching  the  crystal  structure  of  the 
ingot  is  clearly  shown,  while  the  grain  outlines  aris- 
ing from  the  granulation  of  the  crystal  have  been  en- 
tirely obliterated.  However,  the  inherent  weakness 
of  this  steel  has  been  laid  bare  by  the  prolonged  etch- 
ing with  weak  acid.  Th's  bar  is  obviously  weaker 
along   the   originals   diagonals.  All    the    steel    will 

sliow  the  original  form  in  the  same  manner,  no  matter 
how  far  the  working  may  be  carried  down ;  some  steels 
have  their  crystaline  structure  more  readily  disclosed 
by  prolonged  weak-acid  etching  than  others.  It  has 
often  been  noted  that  one  bar  of  steel  out  of  heat  or  a 
part  of  the  liaet  will  give  very  much  better  physical 
results  than  another  bar  from  the  same  heat  or  out  of 
a  different  heat,  and  this  is  to  a  very  large  degree  due 
to  the  crystaline  formation  in  the  ingots.  Fig.  9  very 
clearly  shows  the  reasons  for  tliis  condition. 

Hollow  drill  steel  made  from  a  hollow  ingot  acord- 
ing  to  our  method  is,  therefore,  a  little  safer  to  use 
when  overheating  has  to  be  contemplated  as  a  poss- 
ibility, as  the  ultimategrain  growth  will  be  less  than 
a  similar  sized  ingot  cast  solid,  for  tlie  simple  reason 
that  the  crystals  were  originally  smaller.  I  do  not 
want  to  infer  that  hollow  drill  steel  so  made  can  be 
overheated  and  that  then  the  steel  will  give  the  same 
satisfaction  as  if  it  were  not  overheated..  I  am  merely 
contending  that  it  is  slightly  less  harmful,  the  reasons 
being  as  given. 

Surface  weakness  as  shown  by  seaming  and  check- 
ing on  the  exterior  when  working  the  bars  of  liollow 
drill  steel,  or  by  cracking  in  hardening,  is  in  some 
measure  due  to  the  surface  stresses  of  the  ingot  when 
cast.  We  have  found  out  that  the  temperature  of  the 
ingot  mould  or  speed  of  freezing  of  the  exterior  of  the 
ingot  is  of  very  great  importance  in  this  dircetion, 
and  much  seamy  and  cracked  steel  can  be  laid  directly 
against  a  too  quickly  cooled  skin.  In  gots  that  are 
turned  or  milled  all  over  will  not  seem  very  much  in 
working,  in  fact  they  are  practically  free  from  seams, 
whereas  an  ingot  rolled  without  a  preliminary  machin- 
ing operation  is  full  of  seams  and  cracks,  some  long 
and  some  short. 


It  has  generally  been  said  that  these  short  seams 
and  cracks  in  the  surface  of  the  bar  are  the  result  of 
elongated  depressions  in  the  surface  of  the  ingot  and 
that  if  an  ingot  is  cast  very  smooth  it  should  appar- 
ently give  less  surface  defects.  This  is  in  some 
measure  true,  but  an  ingot  cast  very  hot  and  having  a 
very  smooth  skin  will  crack  and  seam  very  badly  in 
the  mill.  The  surface  of  an  ingot  poured  very  cold 
which  is  very  crinkly,  due  to  the  low  temperature  of  the 
metal,  will  seam  just  as  badly.  The  cause  of  the  cracks 
and  seams  in  one  is  not  the  cause  of  the  cracks  and 
seams  in  the  other. 

Rough  spots  on  the  surface  of  the  very  slowly 
cooled  ingot  are  elongated  by  mechanical  work ;  rough- 
ened places  continue  to  be  pressed  together,  hence 
seams  and  cracks  in  cold-poured  metal.  In  ingots  cast 
very  hot  the  pine  trees  of  crystallites  are  separated 
by  planes  of  great  weakness  at  about  90  deg.  to  the 
surface  of  the  ingot.  These  in  themselves  will  cause 
cracks,  the  ingot  then  being  known  as  tender.  To 
draw  the  happy  medium  as  a  basis  of  our  consideration 
and  forgetting  extremes,  which  are  really  of  no 
moment,  when  comparing  an  ingot  cast  moderately 
hot  so  that  it  is  not  troubled  with  dendritic  structure 
and  an  ingot  cast  somewhat  cooler  and  having  about 
the  same  smoothness  of  surface,  there  is  practically 
no  difference  in  the  amount  of  seaming  anc  cracking, 
provided  the  ingot  mould  in  both  cases  is  cold  or 
nearly  so.  If  the  ingot  mould  is  warm,  or  thinner  than 
usual,  there  is  less  surface  strain  on  the  resultant  in- 
got and  for  similar  surfaces  there  are  less  seams.  In- 
gots cast  with  a  tube  in  them  seem  to  be  freer  from 
these  surface  stresses  and  the  resultant  billets  do  not 
have  to  be  chipped  or  ground  nearly  so  much  to  pro- 
duce a  bar  free  of  seams  and  cracks. 

Internal  Stresses 

The  smaller  the  ingot  the  less  will  be  the  tendency 
for  surface  seams  or  cracks  which  may  or  may  not 
develop.  Those  that  do  not  develop  may  be  thought 
of  as  location  of  inherent  weakenss.  Steel  will  shrink 
about  3/16  to  %  in.  to  1  ft.,  and  the  steel  as  poured 
into  the  ingot  mould  will  immediately  freeze  and  con- 
tract to,  say,  one-half  of  the  total  shrinkage.  As  the 
inside  of  the  ingot  begins  to  cool  at  a  later  time,  the 
solid  surface  is  trying  to  maintain  a  larger  area  than 
is  demanded  by  the  lower  layers.  The  exterior  of  the 
ingot  must  then  be  crushed  or  the  walls  sink  in,  in 
which  case  it  is  under  tension  in  a  direction  normal 
to  the  surface.  If  the  ingot  mould  wall  is  concave  the 
ingot  when  cooling  will  come  practically  straight, 
therefore  the  surface  of  the  ingot  must  be  under  tre- 
mendous compression  and  just  beneath  the  skin  of  the 
ingot  or  the  depth  of  the  first  frozen  layer  the  steel 
must  be  under  tension,  being  held  under  constraint 
by  the  outermost  layers,  already  in  high  compression 
When  the  ingot  is  reheated  it  does  not  completely 
remove  these  strains,  and  when  subjected  to  mech- 
anical work  the  ingot  will  proceed  to  "  let  go  "  in  vari- 
ous places^ — an  action  which  will  readily  be  conceded 
as  being  responsible  in  some  measure  for  seams,  cracks 
and  defects  under  constructioin.  The  smaller  the 
ingot  the  less  the  actual  amount  of  shrinkage. 

In  a  hollow  ingot  cast  by  the  tube  method  the  hole 
is  increased  in  diameter  by  the  freezing.  The  mild 
steel  tube  when  heated  up  to  the  high  temperature 
imparted  by  the  cast  metal  is  enlarged  and  continues 
to  be  enlarged  untill  it  reaches  a  maximum  temp- 
erature.    It  then  shrinks  while  the  ingot  cools,  thereby 
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relieving  the  exterior  surface  of  the  ingot  from  crack- 
ing, or  having  as  much  strain  as  a  solid  ingot.  The 
mild  steel  tube  will  witstand  tis  movement  without 
givingway,  whereas  an  ingot  cast  hollow  without  a 
tube  will  not  be  very  good,  since  the  inside  of  the  wall 
of  the  tube  would  be  first  under  tension  and  then  com- 
pression, and  the  metal  would  withstand  these  com- 
plex forces  less  well. 

The  tube  method  of  making  hollow  ingots  for  the 
manufacture  of  hollow  drill  steel  is  a  decided  departure 
from  the  old  methods,  and  the  logic  of  it  seems  to 
show  that  the  resultant  hollow  drill  steel  should  be 
superior  to  that  made  by  the  older  method.  Tests 
made  by  the  Ludlum  Steel  Co.  to  date  show  that  such 
is  the  case ;  whether  or  not  our  premises  are  accurate, 
we  believe  that  hollow  drill  steel  made  this  way  will 
withstand  alternating  stresses  better  than  anything 
that  has  yet  ben  produced  of  similar  analysis.  The 
reason  why  we  believe  the  tube  method  of  hollow  drill 
steel  manufacture  is  superior  to  the  older  methods  are  : 

1.  Greater  freedom  from  extermal  and  internal 
straining. 

2.  Because  of  the  inherent  small  crystal  size. 

3.  Absence  of  harmful  segregation  resulting  in 
weakness  of  the  wall  of  the  hole. 

4.  Less  liability  for  the  steel  to  crack  in  the  inside 
of  the  hole  during  forging  or  hardening. 

5  Toughening  effect,  arising  from  the  mild  steel 
wall  of  the  hole  limiting  the  intense  hardening  on 
quenching. 


New    Type    Steam    Shovel 

Erie  Shovels  and  Cranes  Built  with  a  Cater- 
pillar Mounting  that  is  Fully  Lubricated 
— Increased  Durability,  More  Power 

For  several  years  revolving  steam  shovels  has  been 
used  on  mountings  of  the  caterpillar  type,  to  provide 
maximum  bearing  surface  over  soft  ground.  This 
type  of  tread  has  a  decided  advantage  for  certain 
classes  of  excavation,  especially  for  road  grading 
where  there  are  frequent  move-ups  over  a  soft  floor. 

Erie  shovels  and  cranes  are  now  being  built  with 
caterpillar-type  mounting  that  is  fully  lubricated,  an 
improvement  which  is  giving  owners  far  greater  dura- 
bility than  they  have  had  with  any  other  mounting 
of  this  type.  The  Ball  Engine  Company  of  Erie,  Pa., 
builders  of  the  Erie  Shovel,  have  recently  placed  this 
mounting  on  the  market  after  three  years  of  experi- 
ment and  careful  test. 

The  durability  of  the  new  mounting  is  perhaps 
its  most  important  feature.  After  a  run  of  100  miles, 
a  caterpillar-type  Erie  is  said  to  travel  just  as  smothly 
as  when  new — whereas  unlubricated  mountings  have 
often  been  known  to  wear  out  after  moving  less  than 
forty  miles. 

On  the  new  Erie  mounting,  every  bearing  i's  fully 
protected  against  undue  wear  by  a  film  of  special 
heavy  oil,  a  lubricant  which  works  equally  well  in 
hot  weather  or  below  zero.  The  link  bearings  are  not 
allowed  to  run  dry  and  "cut,"  but  are  protected  like 
other  important  bearings  on  the  Erie  shovel.  The 
Ball  Engine  Company,  states  that  most  of  the  trouble 
with  various  caterpillar-type  mountings  for  steam 
shovels  has  been  directly  due  to  lack  of  lubrication. 

Not  only  greater  endurance,  but  far  more  travel- 


ing speed  and  climbing  power  result,  from  the  re- 
duction of  friction  in  the  new  Erie  mounting.  A 
caterpillar- type  Erie  travels  at  a  speed  of  more  than 
a  mile  an  hour  on  hifi;h  gear — five  to  ten  times  as  fast 
as  an  unlubricated  machine.  And  the  Erie  climbs 
grades  up  to  25%'  on  its  own  i>ower.  The  surprising 
power,  both  for  fast  traveling  and  steep  climbing,  is 
due  to  the  small   loss  of  jKJwer  by  friction. 

The  lubrication  of  the  Erie  caterpillar-type  mount- 
ing is  easily  taken  care  of.  One  filling  of  the  oil  re- 
servoirs provides  for  at  least  a  month's  steady  service. 
Once  a  month  the  operator  spends  about  an  hour  in 


Type  "B"  Erie  shovel  on  new  caten>illar-t.v|ie  nioanting 

going  all  over  the  mounting  with  a  squirt  gun. 

Another  very  imjwrtant  feature  of  the  Erie's  con- 
tinuous-tread mounting  is  the  perfect  steering,  con- 
trolled entirely  by  the  operator  fixrni  his  regular  po- 
sition in  the  cab.  The  operator  can  turn  sharply 
either  to  right  or  left  or  when  desired  can  turn  right 
about  in  one  spot. 

The  Erie  caterpillar-type  mounting  is  easily  inter- 
changeaible  with  ordinary  traction  wheels  or  standard 
gauge  car  wheels,  on  the  same  truck  frame.  The  re- 
sult is  that  any  Erie  on  traction  wheels  can  easily 
be  changed  over  to  caterpillar-type,  and  then  later 
changed  to  car  wheels  if  desired,  without  any  alter- 
ation to  the  truck  frame. 


New  Book— "Highway  Engineering" 

Highway  Engineering,  by  Geo.  R.  Chatbum.  A.M^ 
C  E..  Professor  of  .Applied  Mechanics  and  Machine 
Design,  and  Lecturer  on  Highway  Engineering,  the 
University  of  Nebraska.  Lincoln.  Neb.,  published  by 
John  Wiley  &  Sons.  Inc..  New  York.  A  book  on 
rural  roads  and  pavements,  designed  to  cover  the 
most  recent  and  the  best  practice  in  road  construction 
and  maintenance.  The  scope  of  the  book  may  be 
judged  from  the  following  chapter  headings;  1  Good 
Roads  a  Business  Proposition;  2  Road  Location: 
3  Types  and  .\daptation  of  Roads :  4  Drainage ;  5  Cul- 
verts and  Bridges ;  6  Earth  Roads:  7  Sand-Clav  Roads; 
8  Gravel  Roads;  9  Broken-Stone  Roads:  10  Pavement 
Foundations;  11  Brick.  Stone.  Wood  and  other  Block 
Roads;    12   Concrete    Roads    13    Bituminous    Roads; 

14  Surface  Treatment  to  Mitirate  and  Prevent  Dust; 

15  Revenue    .Administration    and    Organization;    16 
Miscellaneous. 
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Standard  Specifications  for 
Wood  Block  Paving 

Recommendations  Based  on  the  Suggestions  of 

the  Principal  Advocates  of  Wood  Blocks, 

Coal  Tar  and  Asphalt  After  Thorough 

Study    of    the    Requirements 

By  S.  M.  Feiiiberg,  C.  E. 
[Continued  from  last  issue) 

25.  Tar-Sand  Cushion.  Tar-sand  Cushion  com- 
posed of  approximately  10%  tar,  as  specified  under  the 
heading  for  "  Cushion  Materials,"  and  90%  dry,  clean, 
sand  shall  be  mixed  cold  and  dumped  on  the  base 
course.  After  raking  the  mixture  shall  be  spread  uni- 
formly over  the  base,  without  rolling,  and  after  tamp- 
ing to  a  thickness  not  less  than  H  in.  nor  more  than  I'A 
in ;  the  mixture  shall  remain  uncovered  for  a  period  of 
not  less  than  24  hours,  and  then  the  blocks  shall  be  laid 
thereon. 

26.  Asphalt  Sand  Cushion.  Asphalt  sand  cushion 
shall  consist  of  a  mixture  of  asphaltic  cement 
as  specified  in  paragraph  N.  16,  and  hot  dry 
sand  or  hot  dry  stone  chips  mixed  in  the  following 
proportions:  asphaltic  cement,  5  to  7%  and  stone  or 
stone  chips  93  to  95%-.  Not  more  than  3%  of  the  sand 
or  stone  chips  shall  pass  a  screen  having  200  meshes 
to  the  inch,  and  all  .shall  pass  a  screen  having  10 
meshes  to  the  inch.  The  aggregate  shall  be  propor- 
tioned from  fine  to  course  so  as  to  produce  a  minimum 
of  voids. 

The  sand  and  asphaltic  cement  shall  be  heated  in 
separate  heaters  to  a  temperature  of  not  less  than  325 
deg.  F.,  nor  more  than  350  deg.  F.  The  asphalt  heat- 
ing kettle  shall  be  properly  equipped  with  an  approved 
agitating  device  thermometer  so  that  the  asphalt  may 
be  ]>roperly  heated  without  injury  to  the  material.  The 
sand  and  as])halt  or  st(jne  chips  and  asphalt  shall  be 
mixed  thoroughly  either  in  an  approved  hot  mech- 
anical mixer  or  in  a  concrete  push  car.  The  sand  or 
stone  chips  and  the  asphalt  shall  be  thoroughly  mixed 
so  that  each  particle  of  sand  or  stone  chips  shall  be 
completely  coated  with  the  asphaltic  cement  until  the 
whole  mass  is  of  a  homogeneous  consistency. 

After  the  material  has  ben  thoroughly  mixed  it 
shall  be  immediately  spread  upon  the  base  course, 
which  shall  be  absolutely  clean  and  dry.  to  an  average 
thickness  of  not  less  than  3  nor  more  than  4  ins.  The 
mixture  shall  be  spread  with  hot  rakes  and  brought  to 
the  proper  contour,  after  which  it  shall  be  immed- 
iately rolled  with  a  hand  roller,  weighing  not  less  than 
25  lbs.  per  inch  width  of  wheel  base.  The  surface  of 
the  roller  shall  be  kept  lightly  oiled  in  order  to  prevent 
picking  up  the  cushion. 

After  the  cushion  has  been  thoroughly  shaped  and 
compressed  by  means  of  the  hot  rakes  and  roller,  the 
blocks  shall  be  set  while  the  cushion  is  still  hot. 

27.  Cement  Sand  Cushion.  Upon  the  prepared 
base  course,  which  shall  be  cleared  of  all  loose  and 
foreign  materials  and  dampened  thoroughly,  there 
»ha\\  be  spread  a  mixture  of  1  :4  cement  and  dry  sand  to 
to  form  a  bed  for  the  blocks,  to  a  thickess  of  not  less 
than  V2  in.  The  cement  and  sand  shall  be  mixed  dry 
to  a  uniform  colour,  in  an  approved  batch  mixer,  or  if 
by  hand  on  a  clean,  tight  surface.  The  cushion  shall 
then  be  shaped  carefully  by  means  of  an  improved 
templet   and   the   entire    surface  of  the    bed    shall  be 


rolled  with  a  hand  roller,  which  shall  not  be  less  than 
36  ins.  in  diameter,  24  ins.  in  width,  shall  weigh  not 
less  than  10  lbs.  per  in.  of  width,  and  shall  have  a  handle 
not  less  than  12  ft.  in  length.  The  rolled  cushion 
shall  be  sprinkled,  immediately  in  advance  of  the  block 
laying,  with  hand  sprinklers  or  hose  with  a  spray 
nozzle.  No  more  cement-sand  shall  be  mixed  or  pre- 
pared than  can  be  used  within  any  continous  working 
period,  and  any  bed  upon  which  the  blocks  are  not  laid 
and  rolled,  during  any  continous  working  period, 
shall  be  removed  and  replaced  with  fresh  materials 
when  work  is  resumed.  Cement  sand  cushion 
which  is  injured  or  displaced  by  flow  of  water,  rain,  or 
by  any  other  cause,  shall  be  replaced  with  new  mat- 
terial,  to  the  full  satisfaction  of  the  engineer  in  charge. 
The  wtjrkmen  shall  not  walk  upon  the  cushion  after 
it  has  ben  shaped  with  the  templet. 

28.  Laying  Blocks.  All  blocks  shall  be  laid  care- 
fully with  best  face  up,  from  one  one  side  of  the  pave- 
ment to  the  other  side,  in  parallel  straight  courses  at 
right  angles  to  the  center  line,  except  at  intersections 
and  on  curves  where  they  shall  be  laid  as  directed  by 
the  engineer  in  charge.  The  blocks  shall  be  laid  with 
both  ends  and  sides  in  contact,  breaking  joints  not  less 
than  Zyi  ins.  The  courses  shall  be  straightened  by 
striking  lightly  with  a  sledge  on  a  4  by  4  in.  timber 
3  ft.  long,  placed  against  every  eight  course,  all  thick 
blocks  being  removed.  At  the  ends,  and  where  nec- 
essary between  courses,  closures  shall  be  made  by  care- 
fully placing  blocks  cut  accurately  to  give  close  joints. 

Cut  or  broken  blocks  shall  be  used  only  at  the  ends 
of  courses  with  the  cut  end  turned  towards  the 
adjacent  whole  block  ;  the  cut  or  broken  blocks  shall  be 
not  less  than  three  ins.  in  length.  While  laying  blocks 
the  pavers  shall  not  walk  or  stand  on  the  cushion,  all 
the  work  of  block  laying  being  done  over  blocks 
already  laid.  Tamping  or  wheeling  upon  the  cushion 
will  not  be  permitted.  The  spaces  between  the  blocks 
shall  be  kept  clean  and  open  to  the  b<ntom  until  the 
filler  is  applied. 

In  no  case  shall  blocks,  chipped  to  wedge  shape,  be 
used  except  on  curves  where  absolutely  necessary  and 
only  when  permitted  by  the  engineer  in  charge.  After 
laying,  the  blocks  shall  be  inspected  once  more, 
culled  and  approved  for  rolling,  all  defective  blocks 
being  removed  and  replaced  by  perfect  blocks. 

Experienced  blocklayers  only  shall  be  employed  in 
laying,  cutting  and  trimming  blocks. 

29.  Corrugated  Card-Board  Spacers.  In  case 
plain  rectangular  blocks  are  used,  the  contractor  may. 
at  his  option,  use  single-faced  corrugated  card-board 
spacers,  approximately  3/16  in.  thick  and  1 '4  in.  deep, 
extending  the  full  width  of  the  pavement. 

30.  Rolling  Blocks.  Before  rolling,  the  pavement 
.shall  be  inspected  carefully  and  all  defective  blocks 
culled  out  after  which  the  surface  of  the  blocks  shall 
be  swept  clean.  The  pavement  shall  then  be  rolled 
with  a  tandem  roller,  weighing,  unless  otherwise  spec- 
ified, not  less  than  2'/2  nor  more  than  5  tons,,  commenc- 
ing at  the  sides,  and  proceeding  back  and  forth  parallel 
to  the  sides,  until  the  center  of  the  pavement  is 
reached :  then  passing  to  the  opposite  side,  the  rolling 
shall  be  repeated  in  the  same  manner  until  the  centre 
is  again  reached,  after  which  the  speed  may  be  in- 
creased, and  the  rolling  continued  until  the  blocks 
are  bedded  firmly.  The  rolling  shall  then  be  done,  from 
one  side  of  the  pavement  to  the  other  side,  at  an  angle 
of  45  deg.,  repeating  this  operation   in   the  apposite 
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direction.  All  blocks  which  are  broken  or  injured 
during  rolling  shall  be  removed  and  replaced  by  per- 
fect ones,  which  likewise  shall  be  brought  to  the  true 
surface.  When  a  cement-sand  bed  is  used,  the  surface 
shall  be  rolled  immediately  after  laying,  so  as  to  com- 
plete it  before  the  cushion  begins  to  set.  The  blocks 
adjacent  to  curbing  and  other  areas  inaccessible  to  the 
roller  shall  be  tamped  to  grade  by  the  use  of  a  hand 
tamper,  applied  upon  a  2  in.  plank.  If  the  cushion  is 
forced  up  between  the  blocks  more  than  'A  in.,  the 
blocks  shall  be  removed  and  the  cushion  reshaped. 

After  final  rolling  the  pavement  shall  be  tested  with 
a  10  ft.  straight-edge,  laid  parallel  with  the  side  of 
the  pavement,  and  any  depression  exceeding  Ya  in.  shall 
be  corrected,  and  if  necessary,  the  entire  surrounding 
surface  again  re-rolled. 

32.  Filler.  Coal-tar  pitch  or  asphalt  filler,  if  used. 
shall  be  as  hereinbefore  specified  under  the  heading 
for  "  Filler  Materials,"  applied,  unless  otherwise  speci- 
fied, as  described  hereinafter  for  pitch-sand  mastic 
filler. 

The  coal-tar  pitch  filler  shall  be  applied  at  a  tem- 
perature of  not  less  than  250  deg.  F.  nor  more  than  300 
deg.  F. 

The  asphalt  filler  shall  be  applied  at  temperature 
of  not  less  than  350  deg.  F.,  nor  more  than  400  deg  F. 

32.  Pitch-Sand  Mastic  Filler.  The  pitch-sand 
mastic  filler  shall  be  paving  tar  pitch  as  hereinbefore 
specified  under  the  heading  "  Cushion  Material " 
thoroughly  mixed  with  as  much  hot  ,dry  sand 
as  the  pitch  will  carry,  but  in  no  case  shall  the  vol- 
ume of  the  sand  exceed  the  volume  of  the  pitch.  The 
sand  shall  be  fine  and  clean,  all  of  it  passing  a  20- 
mesh  screen.  It  shall  be  heated  to  a  temperature  of 
not  less  than  300  deg.  F.,  nor  more  than  400  deg.  F., 
and  shall  between  these  limits  when  mixed  with  the 
paving  tar  pitch,  heated  to  not  less  than  250  deg.  F., 
nor  more  than  300  deg.  F. 

The  coal-tar  pitch  shall  be  heated  in  kettles  pro- 
perly equipped  with  approved  thermometers,  register- 
ing the  temperature  of  the  tar  pitch.  The  mixture 
shall  be  flushed  on  the  surface  of  the  blocks  and  push- 
ed rapidly  into  the  joints  while  hot  with  squeegees  or 
other  suitable  tools,  subject  to  approval  of  the  engin- 
eer in  charge,  reflushing  or  repouring,  if  necessary, 
in  the  opinion  of  the  engineer  in  charge,  until  the 
joints  remain  permanently  filled  to  approximately 
within  ^  in.  and  1  in.  of  the  surface  of  the  pavement, 
for  non-bituminous  and  bituminous  cushions  respect- 
ively. All -squeegeeing  shall  be  done  in  one  direction, 
without  mopping  back  and  forth  and  as  little  of  the 
mixture  as  possible  shall  be  left  on  the  surface.  No 
sand  shall  be  swept  into  the  joints  between  the  blocks, 
prior  to  squeegeeing  the  mixture,  unless  so  directed 
bv  the  engineer  in  charge. 

The  pitch  shall  be  delivered  where  directed  by  the 
engineer  in  charge  in  time  to  allow  for  examination 
and  analysis. 

In  applying  the  filler  care  shall  be  taken  that  the 
blocks  are 'clean  and  dry,  that  the  pavers  are  closely 
folowed  bv  the  filler  gang,  and  in  no  case  .shall  the 
paving  be'  left  over  night,  or  when  work  is  stopped, 
without  the  filling  of  the  joints  being  completed.  In 
case  rain  stops  the  filler  gang  before  its  work  is  finish- 
ed, the  joints  shall  be  protected  by  the  use  of  tarpauhns 
or  other  approved  means,  in  order  to  keep  out  water. 
Under  no  circumstances  shall  the  filler  be  poured  mto 
wet  joints 


A  top  dressing  of  clean  dry  sand  shall  be  swept 
into  the  unfilled  space  of  the  joints  immediately  after 
the  filler  is  applied. 

.33.  Asphalt-Sand  Mastic  Filler.  A.sphaltic-sand 
mastic  filler  may  be  used  in  lieu  of  tar-pitch-sand  ma.s- 
tic  filler,  as  specified  hereinbefore,  except  that  in  this 
case,  asphaltic  cement,  as  hereinbefore  specified  under 
the  heading  for  "  Filler  Materials,"  .shall  be  used  and 
the  sand  shall  be  heated  to  not  less  than  400  deg.  F. 
the  sand  shall  be  heated  to  not  less  than  400  deg.  F., 
and  the  mixture  shall  be  used  only  when  it  registers 
between  350  and  400  deg.  F.  All  filler  heated  beyond 
450  deg.  F.,  will  be  rejected. 

34.  Expansion  Joints.  Expansion  joints  shall  be 
formed  along  the  edges  of  the  pavement,  next  to  curbs, 
against  sidewalls  of  buildings  and  where  street  car 
or  railroad  tracks  cross  the  streets  transversely.  In 
case  non-bituminous  cushion  is  used,  transverse  ex- 
pansion joint.^,  not  less  than  25  ft.  apart  shall  be  pro- 
vided and  installed.  The  joints  shall  be  'A  in.  in  width, 
unless  directed  otherwise,  and  they  shall  be  formed  by 
placing  together  on  edge  two  wedge-shaped  wood 
strips  4  ins.  in  depth  and  each  strip  dressed  on  both 
faces.  The  strips  shall  be  so  cut  that  when  placed 
in  reverse  positions,  their  total  .section  shall  be  rect- 
angular and  of  a  thickness  equal  to  the  thickness  of  the 
required  joint.  The  strip  placed  next  to  the  pavement 
shall  be  set  with  the  narrow  edge  up  and  the  other  one 
in  the  reverse  position.  These  strips  shall  break  joints 
and  they  shall  be  true  to  grade  with  ends  tight,  the 
bottom  pressed  into  the  bed  and  the  blocks  laid  tightly 
against  them. 

The  wood  strips  shall  be  installed  before  the  blocks 
are  laid  and  the  back  one  loosened  up  as  soon  as  fill- 
ing is  started. 

Care  shall  be  exercised  to  make  the  joint  uniform 
in  width  and  not  ragged. 

.Soon  after  the  filler  has  been  squeegeed  into  the 
interstices  of  the  pavement,  the  expansion  joint  strips 
shall  be  removed  carefullj'  so  as  not  to  d'sturb  the 
blocks  or  break  the  bond  of  the  filler,  the  joints  shall 
be  cleaned  thoroughly  to  their  full  depth  and  then  they 
shall  be  poured  full,  immediately,  with  a  hot  bitumin- 
ous filler.  These  joints  shall  be  repoured  when  nec- 
essary in  the  opinion  of  the  engineer  in  charge. 

In  case  premoulded  strips  of  fibre  matrix  and  bit- 
umen or  similar  material  of  approved  quality  are  used. 
the  bitumen  shall  be  heated  from  225  deg.  to  250  deg. 
F.,  at  the  time  of  its  application.  The  joint  material 
swabbed  with  hot  bitumen  on  top  shall  extend  through 
the  ent're  thickness  of  the  pavement.  Care  shall  be 
observed  in  order  to  prevent  the  bitumen  from  spread- 
ing over  the  surface  of  the  pavement  for  a  width  of 
more  than  1  in.  on  either  side  of  the  joints.  All  joints 
shall  be  covered  with  clean,  sharp  sand  before  the  pave- 
ment is  opened  to  traffic. 

35.  Blocks  on  Grades.  When  the  blocks  arc  laid 
on  grades  of  4'^  or  over,  it  is  desirable  that  the  method 
of  separation  for  open  joints  on  the  s'des  of  the  block 
provide  for  a  spacing  between  each  cour.se  of  5/16  in. 

36.  Curbs.  The  curbs  where  indicated,  shall  be 
constructed  of  1 :2:4  concrete,  18  ins.  deep.  6  ins.  wide 
on  top  and  10  ins.  wide  at  the  bottom.  .Ml  curbs  shall 
be  built  to  the  established  grade  in  a  continous  line, 
parrallel  with  the  center  line  of  streets  except  at  all 
intersections  of  streets  and  offsets  to  buildings,  where 
curbs  shall  b(  rounded  to  such  a  radios  as  the  engineer 
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in  charge  may  direct.  The  top  and  inside  surface  of 
curbs  shall  be  given  a  smooth  finish,  complete  to  the 
point  of  each  day's  work. 

37.  Curb  Guards.  Headers  subjected  to  trans- 
verse traffic  shall  have  steel  corner  mouldings,  of  a 
type  subject  to  the  approval  of  the  engineer  in  charge, 
forming  a  curved  finish  on  the  two  exposed  angular 
edges  of  the  curb  or  header;  where  the  curb  is  par- 
allel to  the  direction  of  traffic  and  above  the  grade  of 
the  roadway,  similar  steel  moulding  shall  be  used 
where  indicated,in  order  to  form  a  curved  finish  on  the 
angular  edge  nearest  to  the  roadway.  The  outer  ex- 
posed edge  may  have  a  curved  finish  on  the  concrete, 
corresponding  to  that  of  the  steel  corner  moulding 
used  at  the  inner  edge. 

38.  Miscellaneous.  Especial  attention  is  invited 
to  construction  at  existing  man-holes  and  catch-basins 
and  at  points  where  railroad  or  street  car  tracks  cross 
streets.  Man-holes  and  catch-basins  shall  be  raised  or 
lowered  if  found  necesary,  in  the  opinion  of  the  engin- 
eer in  charge.  Where  railroad  or  street  car  tracks 
cross  streets,  expansion  joints  shall  be  provided  and 
installed  as  specified  hereinbefore  and  as  indicated. 

39.  Protection.  Immediately  after  the  spaces 
between  the  blocks  have  been  filled  and  while  the  filler 
is  still  soft  and  pliable  the  pavement  shall  be  covered 
with  a  layer  or  approved  clean,  coarse  sand,  not  less 
than  Va  in.  thick,  which  shall  be  heated  if  directed  by 
the  engineer  in  charge.  No  traffic  whatsoever  shall  be 
permitted  on  the  pavement  until  the  filler  has  cooled 
to  the  air  temperature.  This  covering,  kept  wet,  shall 
remain  on  the  pavement  for  such  time  as  may  be  di- 
rected by  the  engineer  in  charge,  after  which  it  shall 
be  removed  in  a  ssitisfactory  manner  to  the  engineer  in 
charge. 

In  case  cement-sand  bed  is  used,  the  pavement  shall 
be  protected  against  traffic  for  a  period  of  time  to  be 
established  by  the  engineer  in  charge. 

40.  Inspection.  All  materials  herein  specified  and 
processes  used  in  the  manufacture  and  creosoting  of 
the  blocks  shall  be  subject  to  tests  and  inspection, 
acceptance  of  rejection  at  the  point  of  manufacture, 
where  there  shall  be  provided  all  the  necessary  guages 
appliances  and  facilities  to  enable  the  inspector  to  sat- 
isfy himself  that  the  requirements  of  the  specifications 
rre  being  fulfilled. 

Attention  is  invited  to  the  fact  that  a  perfect  pen- 
etration of  every  particle  of  sapwood  is  expected  and 
a  careful  inspection  of  the  blocks,  after  treatment,  by 
sawing  a  number  of  the  blocks,  taken  at  random, 
through  the  center  of  the  blocks  and  at  right  angles  to 
the  fibre,  will  be  resorted  to. 

The  purchaser  shall  have  the  further  right  to  in- 
spect the  block  after  delivery  upon  the  premises  for 
the  purpose  of  rejecting  any  of  the  blocks  that  do  not 
meet  these  specifications,  except  that  the  plant  inspec- 
tion shall  be  final  with  respect  to  creosote  oil  and 
treatment. 

41.  Items  of  Proposal.  Proposals  shall  be  sub- 
mitted to  the  engineer  in  charge  upon  the  following 
items : 

Item  1.  For  the  use  of  tar-sand  c.ishion  in  entire 
work  complete,  in  accordance  with  the  drawing  and 
this  specification,  based  on  plain  wood  blocks,  coal- 
tar  pitch  cushion  and  either  pure  bitumen  or  bitumin- 
ous sand  mastic  filler. 

Item  2.     Amount  to  be  added  to  the  net  price  stated 


under  item  1  for  the  use  of  lug  wood  blocks  instead 
of  plain  wood  blocks. 

Item  3.  .Amount  to  be  added  to  or  deducted  from 
the  net  price  stated  under  Item  1  for  the  use  of  tar- 
sand  cushion  instead  of  coal-tar  pitch  cushion. 

Item  4.  Amount  to  be  added  or  deducted  from  the 
net  price  stated  under  Item  1  for  the  use  of  asphalt- 
sand  cushion,  instead  of  coal-tar  pitch  cushion. 

Item  5.  Amount  to  be  added  to  or  deducted  from 
the  net  price  stated  under  Item  1  for  the  use  of  c»ment- 
sand  cushion,  instead  of  coal-tar  pitcmh  cushion. 

NOTE:  The  specifications  as  drawn  herein  tend 
to  cover  average  conditions  only.  Should  circum- 
stances warrant,  other  kinds  of  wood,  such  as  North 
Carolina  pine,  Norway  pine,  black  gum,  tamarack,  etc., 
may  be  used.  Likewise,  the  melting  point,  penetra- 
tion, etc.,  of  the  bituminous  materials  used  should  be 
modified  to  meet  extreme  climatic  conditions.  Should 
il  become  evident  from  laboratory  tests  conducted  by 
the  engineer  that  the  moisture  content  in  the  blocks 
is  higher  than  anticipated  and  there  is  a  danger  of 
shrinkage,  the  preliminary  steaming  treatment  should 
be  decreased,  a  fine  sand  filler,  approximately  Vi  in.  in 
depth  should  be  swept  into  the  joints  between  the 
blocks,  before  the  bituminous  filler  is  poured,  and  the 
blocks  themselves  should  be  driven  together  as  tight 
as  possible,  all  in  order  to  prevent  trouble  due  to  a 
possibility  of  shrinkage. 


Gravel  Streets  Made  Capable 
of  Carrying  Heavy  Traffic 

Committee  Appointed  to  Report  on  Roads    of 

the  City  of  Grand  Rapids  Recommends 

the  Use  of  an  Asphalt  Topping 

The  Grand  Rapids  (M'ch).  Engineering  Society 
recently  appointed  a  committee  to  investigate  and  re- 
port on  methods  of  improving  gravel  streets  with  a 
permanent  surface  top,  the  committee  to  consist  of 
H.  H.  Turner,  Purritt  A.  Parks,  Byron  E.  Parks, 
Theodore  O.  Williams,  John.  F.  Nellist,  C.  A.  Paige, 
T.  H.  Apted  and  C.  J.  Wagner.  After  an  exhaustive 
investigation  the  committee  has  submitted  a  report 
in  which  it  recnmends  the  use  of  sheet  asphalt  or  a 
bituminous  penetration  top.     The  report  says: 

In  1898  the  practice  was  started  in  Grand  Rapids 
nf  hu'lding  and  improving  gravel  streets  having  a  com- 
binaton  concrete  curb  and  gutter  or  a  verticle  stone 
curb.  The  roadway  on  this  type  of  street  was  built 
in  four  seperate  layers,  totaling  10"  in  depth.  The 
lower  layer  consists  of  cobble  stones  or  large  gravel 
where  this  could  be  obtained,  and  the  voids  between 
these  stones  was  filled  in  with  smaller  gravel  and  clay. 
On  each  suceeding  layer  smaller  gravel  was  used  and 
after  this  the  gravel  was  spread,  the  clay  b'nder  was 
put  on  and  then  the  entire  course  was  properly  rolled. 

"  There  was  also  a  type  of  macadam  street  built 
which  was  of  the  same  construction  as  the  above  de- 
scribed gravel  street  with  the  exception  that  crushed 
hard  heads  or  lime  stone  was  used  as  the  base  and 
limestone  dust  used  as  a  binder  instead  of  clay  as 
alove  described. 

"  This  type  of  street  was  an  improvement  m  street 
construction  over  the  old  type  of  bank  graved  street 
which  was  built  simply  by  spreading  a  layer  of  gravel 
over  an  unimproved  street  and  when  it  became  ull  of 
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holes  another  layer  was  spread.  From  1898  until!  1918 
75,083  miles  of  this  type  of  improved  gravel  streets 
were  built,  but  as  early  as  1912  it  was  discovered  that 
with  the  advent  of  the  automobile,  the  surface  of  these 
improved  gravel  streets  would  not  hold  up  under  the 
traffic  which  the  automobile  produced. 

"  The  automobile  traffic  increased  so  rapidly  dur- 
ing the  la.st  few  years  that  in  1918  the  practice  of 
building  gravel  streets  in  Grand  Rapids  was  discon- 
tinued and  unimproved  streets  are  now  imi)roved 
with  either  reinforced  concrete  , sheet  asphalt  on  a 
concrete  base  or  brick  on  a  concrete  base. 

"On  account  of  the  un,iform  way  in  which  these 
improved  gravel  and  macadam  streets  were  con- 
structed, the  only  objection  to  this  type  of  street  is 
that  the  automobiles  destroy  the  surface  of  the  street, 
which,  of  course,is  not  as  hard  as  concrete  or  sheet 
asphalt  causing  the  streets  to  become  badly  pitted, 
very  rough  for  traffic,  and  very  dusty  in  the  summer 
unless  properly  treated  with  dust  preventing  material. 

"  The  crushing  strength  of  this  type  of  street,  or 
in  other  words  its  ability  to  carry  satisfactorily  a  sur- 
face top  which  is  not  ea.sily  destroyed  as  is  the  gravel 
top  itself,  has  been  proven  to  be  satisfactory  under 
the  modern  auto  and  truck  traffic  and  the  object  of 
this  report  pertaining  to  those  improved  gravel  streets 
is  the  following: 

"  (1)  Recomendations  as  to  the  types  of  top  sur- 
face with  which  these  improved  gravel  streets  may 
be  covered. 

"  (  2)  An  appeal  to  the  citizens  of  Grand  Rapids 
who  live  on  these  improved  streets  to  have  these 
streets  covered  with  a  permanent  top  as  soon  as  pos- 
sible in  order  to  improve  generally  the  streets  in  the 
city  of  Grand  Rapids. 

"  The  most  satisfactory  type  of  surface  top  which 
which  can  be  put  on  these  gravel  streets  is  that  of 
sheet  asphalt.  In  applying  this  the  surface  of  the 
gravel  street  is  first  sacrificed  and  then  re-rolled  m 
order  to  restore  as  near  as  posible  the  oribinal  con- 
tour of  the  street  and  to  make  its  surface  smooth  in 
order  to  restore  as  near  as  possible  the  original  con- 
has  thoroughly  dried  the  asphalt  binder  course  of  1  >^ 
is  applied  and  following  this  the  1  J^"  of  sheet  asphalt 
topping  is  placed  on  the  binder  and  the  surface  is  then 
properly  rolled  to  a  smooth  and  even  finish. 

"  The  cost  of  this  kind  of  topping  is  between  $3.00 
and  $3.50  per  running  foot  of  property  and  arrange- 
ments may  be  made  with  the  city  to  place  this  on  a 
five  year  plan  so  that  for  a  40  foot  lot  the  approximate 
cost  would  be  from  $24.00  to  $28.00  per  year  for  five 
years. 

"  With  this  type  of  topping  it  is  safe  to  say  that 
no  maintenance  work  will  be  required  on  the  street 
for  at  least  fifteen  years  after  the  top  has  been  put  on. 
There  are  sheet  asphalt  streets  in  the  city  which  have 
been  down  for  twenty-four  years,  and  undoubtedly  the 
next  twenty-four  years  will  be  harder  on  city  streets 
than  the  last  twenty-four  years,  but  conservatively 
speaking  fifteen  years  is  plenty  short  enough  for  the 
life  of  this  asphalt  topping. 

A  second  kind  of  topping  which  may  be  used  on 
this  type  of  improved  gravel  or  macadam  street  is  a 
bituminous  penetration  top  and  may  be  either  a  tar 
or  an  asphalt  type  of  topping. 

"  In  this  type  of  top  the  base  is  prepared  in  the 
same  way  as  above  described  for  the  sheet  ashphalt 


top,  but  after  the  base  has  been  prepared  and  properly 
rolled  it  is  covered  with  2%"  of  crushed  hard  heads  or 
lime  stone.  Following  this  hot  asphalt  or  tar,  as  the 
case  may  be,  is  poured  on  this  stone  which  fills  the 
voids  and  acts  as  a  binder  to  hold  the  stones  together. 
Following  this  a  layer  of  smaller  stone  is  applied  on 
the  bituminous  material  and  it  is  then  properly  rolled 
and  the  entire  top  is  bound  together  with  tar  or  as- 
phalt. 

"After  this  first  rolling  has  been  completed  the  en- 
tire surface  is  then  covered  with  a  coat  of  hot  tar  or 
asphalt  and  a  layer  of  pea  gravel  is  spread  on  this  sur- 
face coat  which  after  being  properly  rolled  finishes 
the  surface  and  produces  a  very  presentable  type  of 
top. 

"The  approximate  cost  of  this  is  $1.75  to  $2.25 
per  running  foot  of  property  which  on  a  five  year 
plan  would  cost  the  property  owner  for  a  40  foot  lot 
approximately  from  $14.00  to  $18.00  per  year  for  five 
years. 

"There  is,  however,  a  decided  difference  in  the 
wearing  qualities  of  this  type  of  topping  as  com- 
pared with  the  sheet  asphalt  in  that  approximately 
every  three  years  a  new  seal  coat  of  pea  gravel  must 
be  put  on  this  type  of  top.  The  approximate  cost  of 
this  seal  coat  is  25c  per  running  foot  of  property  so 
that  in  the  course  of  fifteen  years  in  which  nothing 
must  be  done  with  a  sheet  asphalt  top,  at  least  five 
coats  must  be  applied. 

"Considering  both  types  of  pavements  it  may  be 
said  that  the  ultimate  cost  at  the  end  of  fifteen  years 
is  approximately  the  same  in  each  case,  but  during 
the  fifteen  years  the  asphalt  pavement  always  pres- 
ents a  much  better  appearance  and  it  is  more  satis- 
factory in  every  respect  than  the  penetration  type  of 
street. 

"It  is  safe  to  say  therefore  that  between  the  two 
types  of  pavement  the  sheet  asphalt  in  the  long  run 
is  the  most  satisfactory  and  economical  although  the 
initial  cost  is  somewhat  greater  than  that  of  the  pene- 
tration top. 

"All  of  the  members  of  the  committee  who  have 
signed  this  report  have  made  a  personal  investigation 
of  the  gravel  street  situation  in  Grand  Rapids  and  are 
unanimously  of  the  opinion  that  the  report  as  render- 
ed is  the  correct  method  of  handling  this  large  mileage 
of  improved  gravel  streets  which  is  being  worn  by 
automobile  traffic.  They  are  also  of  the  opinion  that 
this  should  be  done  as  soon  as  possible  in  order  to 
improve  the  general  street  condition  in  Grand  Rapids. 


Large  School  for  Walkerville,  Ont. 

Mr.  Herbert  E.  Moore,  architect,  of  Toronto,  acted 
for  Walkerville  School  Board  as  Fudee  of  designs 
submitted  for  a  fine,  new  public  school,  a  Windsor  firm 
of  architects  being  the  successful  competitors. 

The  schix)l  is  a  modern  adaptation  of  Gothic  archi- 
tecture, and  contains  24  class  rooms,  auditorium, 
gymnasium  and  swimminjr  pool.  The  building  will 
be  essentiall\  Canadian  in  everv  detail,  planned  by 
Canadian  architects  and  built  of  Canadian  material 
by  Canadiah  workmen.  On  account  of  Walkervillc's 
proximity  to  the  border,  this  determination  marks  a 
distinct  departure  from  past  methods  in  the  district. 
The  cost  of  this  up-to-date  school  will  be  in  the 
neighlwrhood  of  $450,000. 
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Mainly  Constructional 

Eatt  aad  West — From  Coast  to  Coast 


The  wages  of  the  men  employed  by  the  Fres-sed  Brick 
Company,  of  Gait,  Ont.,  were  reduced  five  cents  an  hour  re- 
cently.    The  cut  was  accepted  with  scarcely  a  protest. 

Winnipeg  is  likely  to  be  selected  as  the  site  of  a  $3,000,000 
factory  for  the  spinning  of  flax,  according  to  a  recent  state- 
menit  made  by  Mr.  R.  J.  Hutchinson,  Chief  of  the  Fibre 
Division  of  the   Department  of  Agriculture. 

A  new  course  in  town  planning  has  been  added  by  the 
University  of  Toronto  and  will  be  offered  during  the  next 
two  weeks,  January  9  to  21,  1922.  This  new  course  has  been 
initiated  by  Prof.  Adrian  Berrington,  of  the  Department  of 
Architecture. 

A  new  firm,  under  the  name  Oro  Cement  Products, 
Limited,  was  organized  at  Barrie,  Ont.,  recently,  with  a  cap- 
ital of  $40,000  and  will  manufacture  brick  and  cement  pro- 
ducts. The  new  company  has  taken  over  the  plant  of  \Vm. 
Adamson  at  Kempenfeldt. 

A  tender  of  $142,26.1  for  the  construction  of  an  addition  to 
St.  Joseph's  Hospital  at  Peterboro,  Ont.,  has  been  accepted, 
and  it  is  expected  that  work  will  be  begun  immediately.  The 
new  building  will  embrace  the  latest  in  hospital  constriiction, 
and  will  double  the  accomodation  of  the  institution. 

According  to  present  indications  the  new  addition  to  the 
King  Edward  Hotel,  Toronto,  will  be  completed  in  time  to 
take  care  of  the  large  crowd  of  Exhibition  visitors.  The  date 
originally  set  for  the  completion  of  'the  w^rk  was  September 
15,  but  excellent  progress  has  been  made  and  it  is  expected 
everything  will  be  ready  for  the  opening  toward  the  end  of 
August. 


Personal 

Hon.  Frank  Biggs,  Minister  of  Highways  for  Ontario,  has 
announced  the  appointment  of  Engineer  Philips,  of  his  de- 
partment, as  resident  road  engineer  for  the  Toronto  district. 

Assessment  Commissioner  Huesnergard  of  Kitchener  Ont., 
has  been  elected  chairman  of  the  City  Planning  Commission, 
succeeding-  Mr.  W.  H.  Breithaupt,  who  occupied  the  position 
for  a  number  of  years.  Mr.  Breithaupt  will  continue  to  act 
on  the  commission  as  vice-chairman. 

Mr.  Fred  Brooks,  Hamilton  was  elected  president,  and 
Mr.  George  T.  Green,  Ottawa,  vice-presJden.t  of  the  Canad- 
ian Association  of  Master  House  Painters  and  Decorators  at 
the  closing  session  of  the  convention  held  at  Ottawa  recently. 
Mr.  William  Paris,  Toronto,  is  second  vice-president,  and 
Mr.  W.  Davington,  Toronto,  secretary-treasurer. 

Mr.  George  D.  McDougall,  general  superintendent  of  the 
Nova  Scotia  Steel  &  Coal  Company,  has  been  appointed 
chief  engineer  of  the  British  Empire  Steel  Corporation,  and 
Mr,  Archie  McCoU,  for  many  years  secretary  of  the  Nova 
Scotia  Company,  and  assistant  to  the  President,  will  be  gen- 
eral Manager  of  the  Nova  Scotia  Steel  &  Coal  Company,  ac- 
cording to  official  announcement  made  by  Mr.  D.  H. 
McDougall.  vice-president  of  the  British  Empire  Steel  Cor- 
poration. 

Mr.  F.  E.  Belfry,  architect  of  the  Ottawa  Housing  Com- 
mission, has  been  appointed  city  architect  of  Ottawa  by  the 
Board  of  Control  and  will  tnter  upon  his  new  duties  in 
August.  Mr.  Belfry,  who  was  chosen  out  of  a  large  field 
of  applicants,  is  a  dgraduate  o'f  the  Toronto  Technical  School, 


having  22  year.s  experience  in  all,  11  years  in  drafting  and 
designing  and  11  years  in  practical  work.  He  has  been 
architect  for  Ottawa   Housing  Commission   for  two  years. 


Obituary 

Mr.  John  B.  Duthie,  vice-president  of  Geo.  Duthie  & 
Sons,  roofing  and  metal  work  contractors,  passed  away  some 
days  ago.  Mr.  Duthie  was  born  in  Scotland  and  came  to 
Canada  at  the  age  of  ten.  He  has  reached  his  seventy-ninth 
year. 

The  death  occurred  recently  of  William  Kennedy,  formerly 
^uperintendent  of  public  works,  for  Onitario.  The  late  Mr. 
Kennedy  had  reached  the  age  of  81  years,  and  for  sixteen 
years  had  occupied  this  position.  Previously  he  had  been 
an  engineering  contractor. 

Mr.  Joseph  P.  Boucher,  well  known  bridge  builder  of 
Ottawa,  died  recently  at  that  city  in  his  71st  year.  Deceased 
v/as  born  at  St.  Timothy,  P.  Q.  and  for  several  years  was  a 
member  of  the  contracting  firm  of  Keating,  Biggs,  Wilson 
&  Boucher,  of  Almonte,  Ont. 

The  death  occurred  recently  at  his  home  in  London,  Ont., 
of  Mr.  John  Purdom,  one  of  the  city's  foremost  building  con- 
trictors.  Deceased  was  borne  in  London  65  years  ago  and 
was  engaged  in  the  construction  business  until  about  a 
year  ago,  when  he  retired  on  account  of  bad  health. 

Mr.  John  H.  Sprott,  a  veteran  road  builder  of  British 
Columbia,  died  recently  at  New  Westminster,  in  his  81st 
year.  Deceased  was  born  in  Scotland  and  came  to  Canada 
in  1870  and  was  appointed  provincial  road  superintendent  in 
1878,  which  position  he  occupied  for  ;!5  years.  Eight  hun- 
('red  miles  of  road,  three  hundred  miles  of  trail  and  three 
hundred  bridges  were  erected  under  his  supervision  during 
this  period. 

Mr.  J.  Emile  Girard,  C.  E.,  superintendent  and  chief  in- 
spector of  surveys,  Quebec  Department  of  Crown  Lands  and 
Forests,  died  recently  while  on  his  way  to  visit  his  two 
brothers  at  Chicoutimi,  P.  Q.  Mr.  Girard's  death,  which  was 
quite  sudden  was  due  to  heat^  failure.  Born  at  Becancour, 
P.  Q.  the  late  Mr.  Girard  was  admitted  to  the  practice  of  his 
profession  in  1890,  and  in  1901  appointed  technical  officer  of 
the  lands  department;  in  1907  he  was  named  assistant  sup- 
erintendent, being  promoted  superintendent  in  1910,  and  in 
li/ll  waa  appointed  Chief  Inspector  of  Surveys  for  the 
piovince. 


Trade  Incorporations 

Reitzel's,  Limited,  with  head  office  at  Waterloo,  Ont., 
capital  $125,000,  to  manufacture  and  deal  in  building  materials. 

Beaver  Building  Co.  Ltd.,  with  head  office  at  Montreal, 
capital  $1,000,000,  to  carry  on  the  business  of  a  general  con- 
struction company. 

Westmount  Construction  Co.  Ltd.,  with  head  oflice  at 
Montreal,  capital  $15,000.  to  carry  on  a  quarry  business, 
dealing  in  stone,  sand  cement,  etc. 


New  Sauerman  Booklet 

No.  15 — "  Sauerman  Dragline  Cableway  Excavators  for 
Handling  Earth,  Clay,  and  Sticky  Materials" — This  booklet, 
in  text  and  illustration,  explains  how  this  equipment  can  sim- 
plify the  moving  of  clay  and  earth  through  its  ability  to 
work  over  a  long  span  and  dig,  convey,  elevate  and  dump 
materials  in  one  direct  operation,  under  control  of  one  man. 
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Labor's  Uncompromising  Attitude  Will 
Hamper  Building  in  Toronto 

The  second  conference  between  the  employers, 
manufacturers  and  employees  in  the  building  industry 
at  Toronto  scheduled  to  meet  July  25th,  to  receive 
the  answer  of  the  various  labour  organizations  to  the 
suggestion  of  a  10  per  cent,  cut  in  wages,  merely  re- 
resulted  in  a  fiat  refusal  on  the  part  of  labor  to  make 
any  concessions.  It  is  very  unfortunate,  we  think, 
that  labour  should  have  taken  so  uncompromising  a 
viewpoint  of  the  situation,  for  it  is  entirely  reasonable 
that  this  attitude  will  retard  building  to  a  very  con- 
siderable extent  and  that  the  ultimate  result  will  be  a 
much  smaller  income  to  the  average  workman.  A  year 
ago,  the  majority  of  people  were  convinced  that  we 
had  reached  a  new  standard  of  high  prices  that  would 
be  maintained  for  all  time.  To-day  they  are  just  as 
firmly  convinced  that  we  are  going  to  get  back  in  a 
comparatively  short  time  to  the  conditions  of  1913  and 
1914.  That  being  the  case,  people  will  not  build,  ex- 
cept under  the  greatest  pressure.  Neither  will  they 
buy,  fearing  a  depreciation  in  the  value  of  their  pro- 
perty during  the  next  couple  of  years.  The  situation 
is  rendered  still  more  critical  by  the  difficulty  of 
borrowing  money  for  building.  First  mortgages 
are  obtainable  up  to  perhaps  50  per  cent,  of  the  value 
of  the  property,  at  a  fairly  stiff  rate  of  interest,  but 
second  mortgages  are  almost  impossible  to  obtain  and 
the  conditions,  where  they  are  obtainable,  are  very 
exacting. 

Under  the  circumstances  it  is  difficult  to  see  how 
the  present  wages  in  the  different  trades  are  to  be 
maintained.  The  Executive  of  thai  Builders'  Ex- 
change have  an  agreement  with  a  number  of  the  trades 


which  has  some  time  yet  to  run.  There  is  no  doubt 
that  the  members  of  the  Exchange  will  endeavour  to 
stand  by  their  agreement,  knowing  full  well  that  it  is 
not  in  the  interests  of  the  building  industry.  It  is  to 
be  hoped  that  the  men  will  see  the  situation  diflFereatly 
as  time  goes  on  and  for  the  general  good— including 
thier  own— release  the  contractors  from  their  agree- 
ments and  so  open  the  way  for  a  revival  of  building. 
This  is  all  the  more  to  be  desired  when  we  consider 
that  the  building  and  construction  industry  is  a  basic 
one  and  that  the  activities  of  all  other  industries  are 
very  largely  measured  by  it. 


Period  of  Business  Disturbance  is  Over, 
Claims  Financial  Authority 


The  National  Bank  of  Commerce,  New  York,  has 
issued  a  quite  optimistic  report  on  business  conditions. 
According  to  their  statements  the  United  States  is  prac- 
tically through  the  period  of  violent  business  disturb- 
ance which  began  in  May,  1920  We  will  from  time 
to  time  have  visible  evidence  of  the  distressing  con- 
ditions through  which  the  country  has  been  passing, 
but  these  occurences  should  be  regarded  not  as  indices 
to  forward  conditions  but  as  relating  to  the  past.  The 
changes  which  have  taken  place  have  not  as  yet  been 
recognized  by  the  business  public  for  two  main 
reasons.  The  period  of  normal  midsummer  dullness 
now  at  hand  has  obscured  the  certain  evidences  of 
improvement  and  there  has  been  lacking  a  thorough 
comprehension  of  credit  conditions. 

Failure  to  recognize  the  passing  of  the  period  of 
insufficient  credit  has  resulted  from  lack  of  recognition 
of  the  fact  that  for  a  long  time  the  credit  shortage  has 
been  apparent  rather  than  real  and  due  in  large  part 
to  the  unsatisfactory  character  of  some  of  the  risks 
offered.  There  is  now  no  bank  credit  available  for 
operations  designed  to  hold  prices  at  fictitious  levels. 
Orderly  organized  marketing,  if  fair,  succeeds,  but 
attempts  to  hold  up  prices  above  the  levels  determined 
by  international  supply  and  demand  are  certain  event- 
ually to  fail.  American  business  and  government  alike 
have  thus  far  kept  clear  of  entanglements  of  this  char- 
acter, but  even  so,  American  business  cannot  avoid 
their  indirect  effects.  Valorization  schemes  providing 
for  immediate  holding  for  arbitrary  prices  of  such  com- 
modities as  wool,  silk,  coffee,  sisal  and  sugar,  if  suc- 
cessful, would  involve  the  purchase  by  American  con- 
sumers of  raw  materials  at  levels  likely  to  involve 
ultimate  loss,  and  as  long  as  these  plans  contemplate 
the  maintenance  of  an  artificial  price  they  cannot  be 
disregarded  in  consideration  of  credit  risks. 

Some  businesses  have  found  difficulty  in  getting 
what  they  have  felt  to  be  a  fair  line  of  credit.  This 
has  been  because  of  a  desire  to  operate  on  a  basis  of 
inventories  of  raw  materials  and  goods  not  yet  written 
down  or  because  in  these  instances  heavy  investments 
have  been  made  in  plant  and  equipment  at  inflated 
prices.  In  such  cases  they  are  not  yet  willing  to 
admit  that  they  will  have  to  take  their  losses  and  adjust 
their  operations  to  make  profits  on  real  values  only. 

Although  occasional  failure  to  secure  desired  credit 
accommodations  has  served  to  keep  alive  the  impress- 
ion that  there  is  a  shortage  of  bank  credit,  the  truth  is 
tliat  there  is  now  available  a  volume  of  credit  larger 
than  present  business  requires.  The  main  requisite  for  a 
return  toward  normal  conditions  is  the  will  to  try  for 
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business  on  a  level  where  it  can  be  had.  The  period 
of  general  liquidation  of  the  raw  material  markets 
of  the  United  States  has  passed.  Recent  declines  are 
due  to  conditions  of  supply  and  demand  in  specific 
lines.  This  is  a  normal  condition.  Wholesale  prices 
of  many  classes  of  manufacture  have  been  fully  de- 
flated. This  is  not  true  in  all  lines,  but  recent  cuts 
in  the  price  of  steel  and  widespread  reductions  in 
wages  indicate  that  adjustment  in  wholesale  prices 
will  not  be  long  delayed.  Retail  prices  show  wide 
irregularities,  and  high-cost  stocks  have  been  largely 
disposed  of.  Price  stabilization  is,  therefore,  not  far 
ahead. 


Annual  Picnic  of  Winnipeg  Build- 
ers' Exchange  is  Popular  Event 

Members  of  the  Winnipeg  Builders  Exchange  and 
their  friends  to  the  number  of  over  1500  spent  a  most 
enjoyable  tim«  at  the  annual  picnic  held  at  Grand 
Beach,  Manitoba,  on  July  16th.  Early  morning 
Canadian  National  trains  were  crowded,  and  many 
more  went  in  the  afternoon.  As  soon  as  possible  after 
arrival  at  the  rendezvous  a  start  was  made  with  a  com- 
prehensive programme  of  sports,  and  these  were 
carried  through  with  an  intermission  for  lunch.  The 
morning  was  devoted  chiefly  to  the  children,  who  had 
a  wonderful  time.  Committee  men  and  others  devoted 
themselves  entirely  to  seeing  that  the  juvenile  lacked 
nothing  to  ensure  their  complete  happiness  on  this 
occasion. 

In  the  afternoon  the  adults  had  their  turn  and  the 
earnestness  shown  in  the  many  events  lacked  nothing 
of  the  vigor  displayed  by  the  little  ones.  One  of  the 
most  interesting  events  was  the  search  for  the 
"  Mysterious  Contractor  "  who  walked  about  carrying 
in  his  pocket  a  small  document  which  would  entitle 
the  fiftieth  person  shaking  hands  with  him  to  two 
cords  of  wood.  This  mysterious  personage  turned 
out  to  be  John  McDiarmid,  who  was  so  well  know 
that  very  few  deemed  it  necessary  to  shake  hand  with 
him.  Only  about  25  did  so,  thus,  as  the  prize  was  not 
won,  the  committee  generously  donated  it  to  the  Old 
Folks'  Home. 


Montreal  Firm  Develops  Engineering 
and  Contracting  Business 

The  investment  house  of  H.  L.  Coombs  Co.. 
Limited,  Montreal,  announce,  that  they  have  added 
three  new  departments  to  their  business,  namely,  pulp 
and  paper  machinery  equipment,  pulp  and  paper  pro- 
ducts and  also  an  engineering  and  contracting  depart- 
ment. 

A  special  effort  is  now  being  made  by  several 
Canadian  manufacturers  to  supply  pulp  and  paper 
mills  with  Canadian-made  machniery,  as  it  is  felt  that 
the  more  business  that  is  placed  with  Canadian  firms, 
the  better  it  will  be  for  business  generally  and  for  the 
employment  of  skilled  labour.  John  C.  Corcoran, 
formerly  of  the  Dominion  Engineering  Company,  will 
be  in  charge  of  this  department.  Mr.  Corcoran  has 
some  thirty  years'  experience  in  this  line.  His  assis- 
tant, Mr.  P.  E.  Buss,  formerly  of  the  Provincial  Paper 
Mills  knows  the  business  and  trade  thoroughly. 

The  magnitude  of  the  pulp  and  paper  business  in 


this  country  is  growing  rapidly,  and  to  secure  a  part 
of  the  foreign  business  that  is  oflfered,  this  firm  has 
secured  the  services  of  Robert  RoUand,  lately  con- 
nected with  the  export  department  of  Messrs.  Grace 
&  Company.  Agency  connections  are  being  estab- 
lished in  India,  China,  South  America,  Australia  and 
Europe,  and  in  addition  to  looking  after  this  foreign 
demand,  the  domestic  business  will  be  taken  care  of 
in  all  lines  of  pulp  and  paper  products. 

The  engineering  and  contracting  department  will 
be  in  charge  of  L.  N.  Jenssen,  who  has  had  an  exper- 
ience in  several  parts  of  the  world  in  railroad  construc- 
tion, bridge  building  and  concrete  work.  Mr.  Jennson 
expresses  the  opinion  that  this  is  an  age  of  concrete, 
and  that  bridges  and  other  constructions  made  of  this 
niatfrial  are  more  serviceable  and  inexpensive  than 
when  made  with  any  other  material. 

The  company's  other  activities  at  the  present  time 
include  the  development  of  Plateau  Laviolette  at 
Three  Rivers,  where  an  extensive  building  campaign 
is  going  on,  and  also  the  laying  out  of  Otty  Lake  Park, 
one  of  the  chain  of  the  Rideau  Lakes,  near  Perth,  Ont., 
as  a  summer  resort,  as  well  as  the  mining  of  feldspar, 
phosphate  and  mica,  which  minerals  are  found  on  the 
same  property. 


British  Highway  Development 

The  British  Ministry  of  Transport  has  issued  the 
tenth  annual  report  of  the  road  improvement  fund 
covering  the  year  to  March  31,  1920.  A  grant  was 
authorized  in  December,  1918,  by  the  government  to 
assist  highway  authorities  to  cover  arrears  in  road  and 
bridge  work  which  had  accumulated  during  the  war. 

In  the  meantime  the  Road  Improvement  Associa- 
tion has  criticised  the  ministry's  delay  in  making  grants 
to  local  authorities  for  road  improvement  and  main- 
tenance on  the  ground  that,  although  nearly  £8.000.000 
has  been  gathered  in  motor  taxation,  none  of  this 
amount  has  so  far  been  allocated.  In  reply  the  dir- 
ector-general of  roads  says  that  the  financial  year  of 
tlie  local  authorities  began  on  April  1,  and  that,  as 
grants  are  only  to  be  made  quarterly  and  not  in  ad- 
vance, the  first  payment  is  not  due  until  July  1. 

The  system  suggested  on  which  payment  should 
be  made  is  that  the  certificates  of  expenditures  of  the 
local  authorities,  when  passed  by  the  Ministry  of 
Transport,  will  be  honoured  to  90  per  cent,  the  re- 
maining 10  per  cent  being  paid  at  the  end  of  the  finan- 
cial year. 

A  sum  of  £1,250.000  has  been  allocated  to  the  arter- 
ial roads  scheme,  and  £1,750,000  for  main  roads  dur- 
ing the  current  year  will  be  borrowed  from  the  Treas- 
ury.. 

Some  concern  is  felt  for  the  future  road  policy  in 
England.  It  is  generally  believed  that  the  Ministry 
of  Transport  will  cease  to  exist  with  the  decontrol  of 
the  railways  which  is  due  next  August.  In  some 
quarters  it  is  suggested  that  the  roads  department  be 
taken  over  by  the  Board  of  Trade,  as  the  general  policy 
of  road  construction  is  widely  approved. 

It  is  fast  becoming  evident  that  the  growth  of  road 
transport  has  overtaken  the  existing  highways,  and  it 
is  urged  that  some  authority  must  be  created  to  control 
and  pursue  the  laying  out  of  new  arterial  roads,  the 
co-ordination  of  road  construction  and  repair  and 
maintenance  of  roads  on  a  national  basis. 


THE    CONTRACT    RECORD 


701 


Should  Road  Contractors  Buy 
or  Hire  Motor  Trucks? 

Motor  Haulage  Contracting  Firm  Denies  the  Allegations  of  Some  Truck 

Salesmen  that  Road  Builders  Can  Profitably  Operate  Their 

Own  Equipment— Motor  Haulage  is  a  Business 

that  Should  be  Left  to  Specialists 


Editor,Contract  Record : 

In  your  issue  of  June  22  you  had  an  article  entitled : 
"  Should  Road  Contractors  Buy  or  Hire  Motor 
Trucks?" 

As  haulage  contractors,  you  may  take  it  from  the 
first  that  this  reply  is  in  the  same  class  as  the  opinions 
expressed  in  the  aforementioned  article,  wholly 
interested. 

We  know  that  truck  salesmen  have,  so  far  as  this 
year  is  concerned,  practically  filled  all  the  orders  they 
are  likely  to  get  for  motor  trucks  from  haulage  firms, 
and  they  yearn  for  more  worlds  to  conquer;  and  as 
their  remains  now  only  road  contractors  themselves 
to  sell  trucks  to,  this  article  would  appear  to  be  one  of 
the  first  shots  in  the  campaign  to  that  end. 

So  far  one  of  the  prime  arguments  of  truck  sales- 
men to  induce  haulage  firms,  or  would-be  haulage 
firms,  to  purchase  trucks  has  been  the  argument  of  all 
the  work  that  could  be  secured  from  road  contractors ; 
but  since  that  argument  is  now  apparently  played  out 
for  this  year,  it  is  being  replaced  by  the  other  one  that 
is  being  made  such  a  point  of  in  the  article. 

Since  being  in  the  haulage  business,  we  have  heard 
more  bunk  from  a  certain  class  of  truck  salesmen  as  to 
the  cost  of  haulage  by  motor  truck  and  more  irres- 
ponsible statements  regarding  the  profits  that  can  be 
made  than  from  any  other  line  of  business  men  we 
have  ever  met,  and  we  are  finding  that  it  is  not  real 
businesslike  competition  that  we  have  reason  to  be 
afraid  of  now  and  in  the  immediate  future,  but  ignor- 
ance of  actual  costs  of  operating  trucks  on  the  part 
of  would-be  haulage  firms  whose  only  information  is 
that  supplied  by  truck  salesmen,  only  about  five  per 
cent,  of  whom  know  a  thing  about  the  actual  cost 
of  operation  and  the  economic  value  imder  sj^ecific 
conditions  of  the  tool  they  are  selling. 

Salesmen  Ignorant  of  Treinsportation  Problems. 

We  would  emphasize  at  this  point  that  we  are  not 
condemning  all  truck  salesmen,  for  so  far  as  the  truck 
firms  and  salesmen  are  concerned,  with  whom  we  have 
completed  any  business,  we  have  found  them  both 
helpful,  reasonably  conservative  in  their  statements, 
and  practical  both  in  their  knowledge  and  analysis  of 
transportation  problems,  but  this  we  have  found  to  be 
very,  very  rare. 

Practically  every  truck-selling  firm  doing  business 
i  1  Canada,  and  some  from  the  States,  have  touted  us 
for  business,  and  as  we  make  a  point  of  listening  to  all 
so  that  we  can  keep  well  abreast  of  the  times  on  points 
of  new  equipment  and  efficient  methods  of  doing  busi- 
ness, believe  us,  we  have  listened  to  some  weird  state- 
ments of  costs  and  profits. 


Your  article  of  June  22  contains  two  very  beautiful 
and  typical  truck  salesman  statements,  as  well  as  a 
gross  libel  on  the  legitimate  firms  doing  a  legitimate 
and  reputable  business.  One  states:"  A  firm  secured 
one  of  our  two-ton  trucks,  and  in  thirty  days'  work, 
practically  paid  for  the  truck  itself." 

It  is  reasonable  to  suppose  that  this  particular 
cost  $2,000  anyway.  Can  a  two-ton  dump  truck 
earn  $2,000  gross  in  thirty  days  work  at  a  similar 
rate  per  day,  ton  mile,  yard  mile  or  other  unit  price 
that  the  same  work  could  be  sub-let  at  to  a  reputable 
haulage  firm  ?     It  can  not. 

We  operate  five-yard  high  grade  equipment  cost- 
ing over  $9,000  per  truck ;  we  have  now  and  always 
have  had  properly  profitable  and  reasonably  continuous 
work,much  more  so  than  any  single  road  contractor 
has  so  far  as  the  continuous  end  is  concerned,  and  no 
single  truck  of  ours  has  ever  earned  32,000  gross  in 
thirty  days,  or  anything  like  that  sum.  Never  mind 
having  made  that  much  profit,  which  the  statement  im- 
plies, and  notwithstanding  our  equipment  having  three 
times  the  carrying  capacity  of  the  two-ton  truck  afore- 
mentioned. 

The  second  example  of  truck  salesman  statements  is 
a.--  follows :  "  We  have  noticed  cases  where  road  buil- 
ders have  taken  contracts  for  construction  work  at  a 
price  lower  than  the  actual  cost  of  hauling  gravel  to 
the  point  of  work." 

What  kind  of  road  builders?  Probably  ex-truck 
salesmen  putting  into  practice  their  knowledge  of  con- 
tracting. 

The  same  writer  states  that  "  The  hired  truck  con- 
tractor does  not  bear  the  same  measure  of  respons- 
ibility as  the  road  contractor.  He  is  dependent  on  tran- 
sient employment  to  make  a  living  and  for  that  reason 
he  does  not  care  to  assume  the  responsibility  of  ful- 
filling his  contract  to  the  letter,  etc.,  etc..  and  as  a  rule 
when  he  finds  he  is  not  making  money  on  the  job,  he 
breaks  his  contract  and  the  road  contractor  finds  him- 
self in  a  pinch." 

We  suppose  everything  goes  kicking,  biting  and 
scratching,  but  we  take  exception  to  this  gross  libel 
on  ourselves  and  other  firms  who  pride  themsielves  on 
doing  a  reputable  business,  and  we  should  like  to  know 
to  what  class  of  people  has  this  man  been  selling 
trucks,  if  that  is  his  opinion  of  their  methods  of  doing 
business. 

The  only  opinions  which  have  sound  common  sense 
behind  them  sum  up  the  situation  as  follows : 

1.  "In  our  opinion  it  would  be  inadvisable  to 
make  any  blanket  statement  covering  the  subject. 
It  has  been  our  experience  that  the  merits  of  each  par- 
ticular case  must  be  fully  considered,  whether  rented 
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or  owned  equipment,  would  be  most  profitable  in  any 
specific  situation." 

So  far  as  the  firm,  whose  representative  made 
that  statement,  is  concerned,  we  know  for  a  fact  that 
they  will  give  an  honest  opinion,  and  have  known  de- 
finite cases  where  they  have  advised  contractors  to  buy 
and  other  cases  where  they  have  advised  them  against 
buying  trucks,  as  when  all  things  were  considered  gov- 
erning the  case,  it  was  more  profitable  to  the  road 
contractor  to  hire  his  equipment  from  a  reputable  haul- 
age concern. 

The  second  opinion  which  has  sound  common  sense 
behind  it  is  as  follows:  "  We  are  personally  becoming 
more  and  more  of  the  opinion  that  motor  truck  opera- 
tion is  a  business  of  its  own  the  same  as  the  other 
large  agencies  of  transportation." 

He  is  right.  It  is  now  to  some  extent,  and  will  be 
more  so  at  time  goes  on,  a  special  line  of  business,  and 
very  few  general  contractors  with  their  multiplicity 
of  interests  and  worries  can  now,  or  ever  will,  operate 
their  own  trucks  at  the  same  costs  as  the  same  firm 
doing  nothing  else,  and  reasonably  profitable  as  it  is 
under  efficient  management,  there  is  not  sufficient 
margin  between  costs  and  earnings  to  allow  of  any 
contractor  falling  down  very  much  below  an  efficient 
haulage  firm's  standard  and  still  leave  him  any  further 
ahead  after  increasing  his  capitalization  considerably 
by  buying  motor  trucks. 

We  notice  that  most  of  the  opinions  quoted  are 
from  firms  who  "  assemble  "  trucks,  that  is  manufac- 
ture practically  nothing  on  the  trucks  they  sell,  but 
buy  a  rear  end  unit  from  one  firm,  engine  from  another, 
exles  and  bearings  elsewhere,  etc.,  etc.,  assemble  the 
whole  thing  and  sell  it  as  such-and-such  truck. 

Why?  Surely  the  particular  firms  supplying 
these  different  units  must  make  profit  on  them,  and  also 


surely  the  profit  is  being  lost  to  the  assembling  firms 
just  in  the  same  way  that  the  road  contractor  is  losing 
money  through  hiring  trucks,  as  per  the  truck  sales- 
man's own  statement. 

Then  why?  For  the  same  reason  that  the  road 
contractor  hires  truck  equipment,  namely: 

1.  Most  people  in  business  have  only  a  certain 
amount  of  capital  they  can  use  in  it,  and  have  to  allow 
the  other  fellow  to  make  a  reasonable  profit  out  of 
such  capital  as  he  can  use. 

2.  Most  people  in  road  contracting  have  no  assur- 
ance of  contracts  year  after  year  that  justifies  more 
heavy  capital  expenditure  on  their  own  part. 

3.  Most  people  in  road  contracting  know  that  the 
argument  given  in  the  article  of  June  22  that  they 
could  use  their  trucks  for  one  or  two  years  and  then 
sell  them,  still  leaving  them  a  profit  on  the  operation, 
is  not  sound,  and  that  the  only  profitable  way  to 
operate  this  class  of  equipment  and  leave  any  profit 
behind  is  to  secure  sufficient  work  for  them  and  in 
due  course  wear  them  out. 

4.  Most  people  in  road  contracting  know  that 
there  are  reputable  concerns  in  the  haulage  business 
whose  word  is  as  good  as  their  bond,  have  a  good  effi- 
cient organization,  are  out  to  give  real  service  as  good 
as  a  road  contractor  could  give  himself  with  his  own 
equipment,  and  have  high  grade  equipment  to  do  it 
with.  They  also  know  that  high  grade  haulage  firms 
and  high  grade  equipment  run  together  in  pairs,  are 
content  to  know  that  no  one  firm  can  make  all  the 
money  in  the  world,  and  are  .satisfied  for  the  other 
fellow  to  make  a  dollar  provided  he  gives  honest  to 
goodness  value  for  it. 

Yours  truly, 
MARSH  &  MORRISON, 
Heavy  Cartage  Contractors,  Toronto. 


Where    Nature    Makes   and 

Seasons    Asphalt 

An  Interesting  History  of  the  Discovery  and  Development  of  the 

Wonderful  Natural  Reservoirs  of  Asphalt  in  Trinidad  and 

Venezuela— A  Perfect  Product  Constantly  Replenished 


By  Harold  T.  Macfarlaiul,  Aldan,  Peiina. 


Created  in  Nature's  laboratories  in  South  America, 
close  to  the  equator,  by  a  process  which  extends  over 
ages  and  utilizes  to  the  fullest  measure  the  seasoning 
powers  of  tropical  sun  and  storms,  native  lake  asphalts 
to-day  are  binding  pavements  together  that  carry 
heavy  traffic  on  hundreds  of  miles  of  city  streets  and 
country  roads  in  many  parts  of  the  globe. 

No  more  striking  proof  of  the  thoroughness  of 
Nature's  own  manufacturing  process  is  found  any- 
where, than  in  the  uniformity  of  the  material  from  the 
world  famous  Asphalt  Lake  in  the  Island  of  Trinidad, 
British  West  Indies.  The  asphalt  from  the  neighbor- 
ing deposit,  the  Bermudez  Lake,  in  Venezuela,  varies 
considerably  in  the  amount  of  water  it  contains,  but 
the  material  selected  for  use  industrially  is  constant 
in  character,  also  further  demonstrating  the  excellence 
of  Nature's  methods. 

The  value  of  this  gift  of  two  great  deposits  of  the 


World's  most  efficient  water,  wear  and  weather  proof 
material  is  being  realized  more  and  more,  as  the  range 
of  uses  widens.  Utilized  first  more  than  forty  years 
ago,  as  a  paving  material,  asphalt  to-day  is  gaining  in 
importance  in  all  lines  of  industry,  being  used  as  a 
flooring  material,  for  tank  and  pipe  linings,  for  roofs 
and  other  purposes. 

At  constantly  changing  points  on  the  surface  of 
the  lakes  toil  gangs  of  labourers,  flaking  out  great 
lumps  of  asphalt  that  the  needs  of  mankind  for  smooth, 
durable,  resilient  highways  may  be  met.  Develop- 
ment of  the  asphalt  industry  in  Trinidad  and  Ven- 
ezuela has  changed  places  of  beautiful  isolation  into 
scenes  of  activity. 

Discovered  by  Columbus. 

Columbus  on  his  third  visit  to  the  new  world  in 
1498,  discovered  the  island  of  Trinidad.     As  the  three 
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high  peaks  rose  above  the  blue  waters  of  the  Car- 
ibbean, the  discoverer  bestowed  upon  the  Island  the 
name  it  bears  in  honour  of  the  Blessed  Trinity. 

Columbus,  too,  was  the  discoverer  of  the  asphalt 
lake.  History  records  that  the  Spanish  mariner  ex- 
pected a  land  scorched  and  fruitless,  but  does  not 
reveal  his  expressions  upon  sighting  the  lake  of  nat- 
ural bitumen  in  the  midst  of  luxuriant  tropical  growth. 

Raleigh,  a  century  later  visited  the  island  and  em- 
ployed asphalt  from  the  pitch  lake  to  caulk  his  leak- 
ing vessels,  finding  it  extremely  satisfactory  for  the 
purpose. 

The  Island  of  Trinidad  under  Spanish  rule  saw  a 
series  of  conquests  of  the  native  Indians,  importations 
of  slaves,  wa;rfare  and  bloodshed.  Pirates  infested  the 
coves,  and  preyed  upon  merchantmen  attracted  by  the 
output  of  the  fertile  island.  In  1797  England  con- 
quered Trinidad,  and  to  this  day  it  remains  part  of  the 
British  Empire. 

Trinidad  lies  oflf  the  north  coast  of  South  America, 
and  is  bounded  on  the  north  by  the  Caribbean  Sea,  on 
the  East  by  the  Atlantic  Ocean,  on  the  south  by  a 
narrow  channel  into  which  flows  the  waters  of  the 
northern  and  most  Western  mouth  of  the  Orinoco : 
and  on  the  west  by  the  Gulf  of  Paria.  That  Trinidad 
is  intimately  connected  witli  the  South  American  main- 
land, is  proved  not  only  by  the  long  promontories,  but 
also  by  its  geology  and  fauna,  the  latter  corresponding 
closely  to  that  of  the  mainland,  and  the  geological 
structure  being  clearly  a  continuation  of  that  of  the 
continents. 

The  Asphalt  lake  is  on  the  north  side  of  the  south 
western  peninsula,  about  28  miles  in  an  air  line  from 
Port  of  Spain,  the  capital  and  only  port  of  entrance  of 
the  island.  The  point  on  which  the  lake  is  situated 
has  been  protected  by  the  bituminous  deposit  from  the 
ravages  of  the  sea  which  elsewhere  rapidly  is  wearing 
away  the  cost. 

Crater  of  Extinct  Volcano 

Studies  of  the  phenomenon  appear  definitely  to  have 
established  the  fact  that  the  asphalt  deposit  occupies 
the  crater  of  an  extinct  mud  volcano.  The  lake  is  a 
nearly  circular  area,  covers  about  114.678  acres,  and  is 
138  feet  above  the  sea  level.  Around  it  range  low  hills 
while  the  surface  is  dotted  with  "  islands  "  or  clumps 
of  low  trees  and  bushes. 

There  is  no  uniform  expanse  of  asphalt  such  as 
many  visitors  expect  to  find.  Neither  is  there  intense 
heat  or  noisome  odors,  bubling  liquid  or  parched  sur- 
roundings. The  main  expanse  of  asphalt  is  made  up 
of  senarate  areas,  irregular  in  outline,  and  separated 
by  channels  of  from  a  few  inches  to  several  feet  in 
depth,  in  which  rain  water  collects.  Around  the  edge 
grass  and  shrubs  may  cover  the  asphalt  for  several 
yards. 

In  Constant  Motion. 

The  asphalt  itself  is  dull  bluish  gray  in  color,.  The 
entire  deposit  is  in  constant  motion,  although  days  of 
observation  is  necessary  to  show  this  fact.  The  folds 
ill  the  asphalt  take  the  place  of  waves,  and  sticks  which 
emerge  erect  at  the  centre  gradually  increases  their 
direction  from  the  perpendicular  as  they  travel  toward 
the  edge.  The  islands  themselves  move  about  ffom 
place  to  place,  the  period  of  change  extending  over 

Trinidad  asphalt  is  an  emulsion  of  water,  gas,  bit- 


umen and  mineral  matter,  the  latter  consisting  of  fine 
sand  and  a  smaller  amount  of  clay.  The  constant 
evolution  of  gas  is  responsible  for  the  motion  of  the 
deposit. 

In  the  centre  of  the  lake  there  is  a  slow  but  con- 
tinous  influx  of  soft  material  which  gradually  hardens 
with  age  and  becomes  like  the  mam  mass  of  the  lake. 
The  body  of  asphalt  is  hard  enough  to  support  a 
narrow  railway  and  gangs  of  diggers,  but  soft  enough 
to  settle  until  any  holes  dug  in  the  surface  di.sappear. 

The  explanation  of  the  asphalt  deposit  now  gen- 
erally accepted  is  that  far  below  the  surface  of  the 
earth  oil  is  concentrated,  and  slowly  forced  to  the  sur- 
face through  strata  of  sand  and  clay  by  the  constant 
pressure  from  the  sides.  The  slow,  churning  action 
of  petroleum,  sand  and  clay  mixes  all  together,  and  the 
result  is  asphalt.  High  temperatures  apparently  are 
not  necessary,  but  time  is  essential. 

Constantly  Being  Replenished. 

Strenght  to  the  theory  that  new  asphalt  is  con- 
stantly coming  into  the  lake,  either  at  the  centre  where 
the  most  gas  is  evolved,  or  far  underground,  is  lent  by 
the  fact  that  despite  the  removal,  during  the  last 
forty  years,  of  several  million  tons  of  material  for 
paving  operations,  the  surface  of  the  lake  has  dropped 
only  a  few  feet. 

The  asphalt  deposit,  in  the  centre,  is  at  least  175 
feet  in  depth.  Borings  a  few  years  ago  carried  a  drill 
to  that  depth  before  the  motion  of  the  asphalt  forced 
the  tubing  so  far  from  the  perpendicular  as  to  make 
further  efforts  useless. 

Trinidad  asphalt  is  absolutely  uniform,  no  matter 
from  what  depth  of  the  lake  it  is  taken,  the  most  ex- 
acting tests  have  shown.  Apparently  in  this  deposit 
there  is  sufficient  asphalt  to  take  care  for  all  the  needs 
of  mankind  for  centuries  to  come. 

The  asphalt  is  mined  by  natives,  who  dig  out  great 
lumps  of  the  material  with  mattocks,  or  broad  edged 
picks.  Other  natives  lift  the  lumps  to  their  heads, 
and  carry  them  to  cars  on  the  narrow  gauge  railroad. 
A  train  consists  of  several  skips  bearing  buckets  of 
about  500  pounds  capacity  each.  Although  laid  with- 
out ballast,  the  track  can  be  left  in  position  for  several 
weeks,  so  solid  is  the  asphalt. 

An  endless  cable  system  draws  the  cars  to  the  edge 
of  the  lake  where  they  are  carried  either  to  the  wait- 
ing steamer  at  the  dock  at  Brighton  or  to  the  asphalt 
refinery,  located  on  a  hill  close  by  the  lake. 

The  peculiar  property  of  Trinidad  Asphalt,  and  the 
one  that  makes  it  the  most  durable  and  valuable  bit- 
uminous material  for  a  multitude  of  uses,  is  the 
presence  of  mineral  matter  in  colloidal  suspension. 

The  presence  in  Trinidad  Asphalt  of  a  small  percen- 
tage of  mineral  matter  which  could  not  be  eliminated 
even  by  the  most  careful  filtering,  was  noted  for  many 
years  before  the  development  of  the  ultra-miscroscope. 
j^  study  of  bitumen  extracted  from  Trinidad  Lake  in 
recent  years  has  shown  that  this  mineral  matter  is 
colloidal  clay  with  which  the  oil  apparently  has  become 
emulsified  as  it  rises  to  the  surface,  probably  due  to 
the  action  of  the  natural  gas  which  accompanies  it  at 
\  cry  high  pressure. 

These  infinitesimal  particles  of  clay  absorb  the  bit- 
umen, creating  a  surface  energy  far  in  excess  of  any 
type  of  mineral  filler  added  to  a  bitumen  In  the  usual 
way  and  making  it  the  most  durable  paving  material 
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known.  The  colloidal  particles,  scientists  have  esti- 
mated, are  .000,039,37  inches  in  diameter,  or  even 
smaller,  and  under  the  ultra  microscope,  in  a  solution 
of  Trinidad  and  benzol,  appear  like  thousands  of  tiny 
insects  in  constant  motion. 

Bermudez  Asphalt. 

The  Bermudez  asphalt  lake  is  located  thirty  miles 
from  the  coast  of  Venezuela.  Around  this  deposit, 
which  covers  a  much  greater  area,  but  is  considerably 
shallower  than  that  of  Trinidad,  stretches  the  same 
luxuriant  tropical  vegetation.  The  asphalt  deposit, 
apparently  the  overflow  from  a  number  of  asphalt 
springs,  is  located  in  a  savannah,  between  the  edge  of 
an  expansive  swamp  and  the  foothills.  It  has  a  width 
of  about  a  mile  and  a  half  from  north  to  south,  and 
a  mile  from  east  to  west,  covering  roughly  1000  acres. 

There  is  little  similarity  between  the  Trinidad  and 
Bermudez  lakes.  At  Bermudez  lake  there  is  no  broad 
expanse  of  asphalt,  almost  the  entire  surface  of  the 
deposit  being  covered  with  sparse  vegetation,  grass 
and  shrubs  and  occasionally  groves  of  towering  palms. 
At  certain  points  the  soft  pitch  is  oozing  to  the  sur- 
face and  at  these  points  gas  is  given  off  in  considerable 
quantities.  The  new  asphalt  also  is  much  softer  than 
that  at  Trinidad. 

The  digging  of  asphalt  at  Bermudez  lake  presents 
a  much  more  difficult  problem,  since  the  asphalt  suited 
for  highway  building  lies  a  few  feet  below  the  unper 
crust  of  muck  and  earth,  rotting  vegetation  and  debris 
ficm  numerous  fires.  Then,  too,  the  major  portion  of 
the  lake  is  traversed  with  deep  crevices,  containing  rain 
water  and  in  the  rainy  seasons,  almost  all  the  surface 
is  flooded. 

Asphalt  is  dug  from  the  lake  in  the  same  manner 
as  at  Trinidad,  and  is  transported  by  rail  several  miles 
through  a  dense  forest  to  the  bank  of  the  Guanoco 
river,  where  it  is  loaded  into  steamers  and  shipped  to 
all  parts  of  the  world. 

No  Mineral  Content. 

Bermudez  Asphalt  is  diflferentiated  completely 
from  that  found  in  the  Trinidad  lake  by  the  absence 
of  emulsified  water  and  mineral  matter.  It  is  purer 
and  softer,  but  it  contains  a  high  percentage  of  .sulphur. 

Crude  Trinidad  asphalt  contains  approximatelv 
39%  of  bitumen.  32%  of  mineral  and  other  matter  and 
29%  of  water.  Bermudez  crude  varies  as  to  Its  water 
contents  averaging  about  25%,  1  to  3%  of  mineral 
water  and  68  to  72%  of  bitumens. 

Both  Trinidad  and  Bermudez  asphalt  run  together 
in  the  hold  of  the  ship  during  the  voyage  to  this  coun- 
try, or  to  any  other  part  of  the  world  to  which  it  mav 
be  shipped  and  it  is  necessary  for  workmen  to  pick 
the  material  from  the  hold. 

The  refining  of  native  asphalts  is  comparatively 
simple,  consisting  of  placing  a  supply  of  the  crude 
material  in  large  rectangular  tanks  holding  a  hundred 
tens  or  more,  and  heating  it  by  means  of  gangs  of 
pipe  carrying  steam  at  a  pressure  of  125  pounds  and  of 
about  325°  F.  This  melts  the  asphalt  and  drives  oflf 
the  water.  The  asphalt  is  agitated  by  passing  live 
steam  through  the  material  while  it  is  heating.  After 
this  process  has  been  completed,  the  asphalt  is  run  oflf 
into  barrels  and  the  refined  asphalt  of  commerce  is 
ready  for  shipment  in  this  country. 

The  modern  asphalt  pavement  was  originated  in 
18^70  by  E.  J.  De  Smedt,  a  Belgian  chemist,  who  sought 


to  obtain  a  mixture  that  would  approximate  the  rock 
a.'phalt  of  Europe  with  which  satisfactory  highways 
had  been  built  for  some  years.  He  used  a  combina- 
tion of  sand,  powdered  lime  stone  and  Trinidad 
asphalt,  softened  with  a  residue  from  a  distillation  of 
petroleum.  During  the  next  five  years  pavements  of 
this  nature  were  laid  in  New  York  City,  and  in  1875- 
76  the  commission  of  the  District  of  Washington 
authorized  the  use  of  a  Trinidad  mixture  on  54,000 
square  yards  of  streets. 

Since  that  time  the  use  of  native  lake  asphalts  has 
spread  throughout  not  only  the  United  States  and 
Canada,  but  in  Great  Britain,  on  the  continent  of 
Europe  and  in  Asia. 

Many  Trinidad  pavements  more  than  thirty  years 
old  still  are  in  service  in  cities  and  are  bearing  heavy 
motor  traffic  successfully.  The  smoothness,  resilience 
and  dustlessness  of  asphalt  highways  makes  it  attract- 
ive to  motorists,  while  the  durability  of  such  surfaces 
insures  full  value  for  every  dollar  expended  by  the 
taxpayers. 

While  the  first  great  use  for  asphalt  was  as  a  paving 
and  road  building  material,  the  vast  possibilities  of  the 
material  as  a  waterproofing  and  weather  resisting 
material  soon  were  realized.  To-day  there  is  hardly 
an  industry  in  which  asphalt  cannot  or  does  not  play 
a  part. 

Could  Raleigh  return  to  this  earth  and  view  the 
tremendous  uses  developed  for  the  material  with 
which  he  caulked  his  storm  racked  vessels  centuries 
ago,  he  would  be  as  much  surprised  as  would  Caesar 
could  that  vaunted  campaigner  view  modern  devices 
for  warfare. 


Guild    Movement  in    the  Building  Industry 
of  Britain  is  Gaining   Headway 

Interesting  details  of  the  progress  of  guild  socialism 
in  the  building  trade  in  England  were  given  at  the 
conference  of  the  national  building  guild  at  Man- 
chester recently.  At  present  there  are  115  guild 
committees  in  operation  throughout  Great  Britain. 
The  movement  is  gaining  particular  headway  in  Scot- 
land and  Wales. 

Houses  now  completed  are  valued  at  thirty  thou- 
sand pounds  sterling,  and  in  every  case. the  work  has 
earned  the  compliments  of  the  Ministry  of  Health  and 
the  local  authorities.  Guild  tenders  had  always  been 
below  estimates  furnished  by  private  builders. 

Recently  the  guilds  have  been  hampered  by  lack 
of  finances.  It  is  now  proposed  to  raise  a  loan  of  one 
hundred  and^fty  pounds,  to  finance  future  building 
operations.  They  were  aiming,  said  Mr.  H.  Frank- 
land,  to  capture  control  of  the  whole  building  industry 
of  the  country,  and  would  in  future  refuse  no  contract, 
however  large,  or  however  remote  its  situation  might 
be. 

Mr.  Hobson,  the  guild  secretary,  declared  the  loan 
now  being  raised  was  a  mere  flea-bite  to  what  was  con- 
templated. "  We  must  sooner  or  latter  have  as  many 
millions,"  he  said.  "  If  we  are  going  to  take  control 
of  the  building  industry,  in  Britain,  we  will  require  a 
turn-over  of  two  hundred  and  fifty  million  pounds  a 
year.  That  is  what  we're  aiming  at."  Mr.  Hobson 
prophesied  the  time  was  coming  when  the  guilds 
and  the  trade  unions  would  have  to  create  their  own 
credit,  and  if  necessary,  also  their  own  currency. 


THE    CONTRACT    RECORD 


705 


Waste  of  All  Forms  Prevalent 
in  the  Building  Industry 

After  Thorough  Investigation  of  the  Situation  in  the  Construction  Business 
the  American  Engineering  Council,  Through  its  Committee  on  Elim- 
ination of  Waste  in  Industry,  Concludes  that  There  is  Need  for 
Thorough  Readjustment  of  Building  Methods— A  Recital 
of  Wasteful  Practices  in  the  Present  System 


Half  a  billion  dollars  a  year  in  wages  is  being  lost  in 
the  building  industry  through  unemployment,  it  is 
asserted  in  a  report  made  public  by  the  Committee  on 
Elimination  of  Waste  in  Industry  of  the  American 
Engineering  Council,  appointed  by  Herbert  Hoover. 
Lack  of  work  is  declared  to  be  the  outstanding  fact  in 
this  industry,  whose  critical  condition  following  the 
war  is  attributed  primarily  to  the  high  costs  of  con- 
struction. 

Waste,  it  is  said,  is  causing  huge  losses  in  building 
which,  including  all  trades  and  common  labour  inci- 
dental to  it,  ranks  second  among  the  industries  and  con- 
tributes to  the  wealth  of  the  nation  more  than  $3,000, 
000,000  yearly.  Yearly  averages  for  the  past  six  years 
show  that  32  per  cent  of  the  activities  of  the  industry, 
which  employ  some  3,000,000  mechanics  and  lab- 
orers in  a  single  year,  are  devoted  to  residential  build- 
ings, "  Miscellaneous  "  covering  the  rest. 

Chief  Sources  of  Waste. 

The  chief  sources  of  waste  in  the  building  industry 
are,  according  to  the  report,  irregular  employment, 
inefficient  management,  and  wasteful  labor  regula- 
tions. Customs  or  conditions  prevailing  throughout 
the  industry,  and  poorly  designed  equipment  are  given 
as  secondary  causes. 

The  annual  economic  loss  due  to  accidents  is  esti- 
mated as  high  as  $120,000,000.  Application  of  safety 
methods,  it  is  stated,  would  save  to  the  industry  12, 
000,000  days  a  year. 

Loss  through  duplication  of  estimates  and  designs, 
and  duplication  in  bidding,  is  said  to  run  into  the 
millions.  An  acute  national  shortage  of  housing  ex- 
ists, the  committee  says,  with  costs  prohibitive  to 
householder  and  banker.  Improvement  in  production 
is  noted  as  a  result  in  part,  of  weeding  out  "  war's 
misfits."  Many  union  rules  are  condemned  as  "  abso- 
lutely wrong."  Both  employers  and  employees  are 
blamed  for  restriction  of  output. 

The  committee's  investigation  covered  the  entire 
country,  special  attention,  the  report  says,  being  paid 
to  representative  cities  such  as  New  York,  Boston, 
Philadelphia,  Baltimore,  Chicago,  Cleveland,  Atlanta 
and  San  Francisco. 

The  inquiry  into  the  building  industry  was  made  as 
a  part  of  a  national  assay  of  waste  conducted  by  the 
committee,  of  which  J.  Parke  Channing  of  New  York 
is  chairman  and  L.  W.  Wallace  of  Washington  vice- 
chairman.  This  assay  originated  with  Herbert 
Hoover,  who  recently  retired  from  presidency  of  the 
American  Engineering  Council  and  embraced  six 
leading  industries.     The  building  investigation  was  in 


charge  of  Sanford  E.  Thompson  of  Boston  who  dir- 
ected a  large  force  of  field  workers. 

Building  Workman  Busy  Two-thirds  of  his  Time. 

"  The  building  trade  workman,"  asserts  the  report, 
"  is  busy  on  the  average  about  190  days  in  the  year, 
or  two-thirds  of  his  time.  A  few  contractors,  indivi- 
dually or  associated,  are  attacking  this  problem  with 
effective  results.  The  public  also  must  be  educated  to 
the  need  of  sensible  distribution  through  the  year  of 
its  construction  demands  and  requirements.  Idleness, 
however,  is  due  entirely  to  seasonal  demands;  strikes 
and  lockouts  are  appreciable  causes. 

"  Haphazard  management  in  planning  and  controll- 
ing work  and  lack  of  standards,  which  often  double  the 
labour  cost,  characterize  most  construction  under- 
takings. Here,  again,  a  few  builders,  recognizing  the 
waste  in  money  and  man  power,  are  adopting  methods 
that  approach  modern  factory  management. 

"  Union  regulations  in  the  past  have  produced 
enormous  losses  through  direct  or  indirect  restriction 
of  output.  Workmen  and  contractors,  however,  are 
beginning  to  appreciate  that  reduced  output  reacts  in 
tremendous  fashion  upon  themselves. 

"  In  some  construction  trades,  accidents  involve 
losses  up  to  ten  per  cent,  of  the  labour  cost  in  addition 
to  the  human  loss  of  lives  and  energy.  The  average 
loss,  computed  from  insurance  statistics,  is  about  two 
and  one-half  per  cent,  of  labour  cost.  Here  also 
certain  contractors  have  found  it  possible  to  cut  their 
accidents  in  half  through  special  efforts, 

Greater  Co-operation  is  Essential. 

"  Greater  co-operation  between  the  workmen  and 
the  employers  is  an  absolute  essential.  This  co-opera- 
tion must  be  attained  before  we  can  approach  the  elim- 
ination of  labour  difficulties.  Such  co-operation,  how- 
ever, is  impossible  without  the  removal  of  causes  of 
friction  and  the  working  out  of  plans  to  that  end. 

"  A  striking  fact  about  the  building  industry  Is  that 
inasmuch  as  small  buildings  require  so  little  capital 
or  credit,  and  apparently  so  little  technical  ability, 
the  field  is  full  of  small  contractors,  many  of  whom 
operate  for  a  few  years  and  then  fail.  In  Cleveland, 
O..  for  example,  out  of  4,000  contractors  perhaps  not 
more  than  400  are  needed.  From  these  small  firms 
the  range  runs  up  to  the  highly  capitalized  company 
with  yearly  business  in  the  millions,  employing  thou- 
sands of  workers  and  having  a  trained  technical  organ- 
ization." 

The  total  shortage  of  housing  in  1921,  it  is  found, 
amounts  to  53  per  cent,  of  the  total  square  footage 
(called  the  real  measure  of  value)  constructed  in  1915. 
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"  To  this  percentage  must  be  added,"  the  report  con- 
tinues, "  if  we  consider  the  footage  constructed  in  1915 
as  equal  to  the  requirements  of  that  year,  seven  and 
one-half  per  cent,  which  represents  the  increment 
required  to  cover  the  increase  in  population. 

"  The  need  for  building  is  most  evident.  The  costs 
are  so  high,  however,  that  the  householder  cannot 
afford  to  buy,  nor  can  the  banker  loan  money  because 
of  the  danger  of  loss  through  the  inevitable  fall  of 
prices.  » 

The  Reason  for  Tight  Money. 

"The  high  cost  of  labour  and  materials  in  1920 
and  1921  prohibited  bankers  from  loaning  money  on 
ordinary  building  and  dwelling  house  construction. 
They  reasoned,  and  correctly,  that  the  price  of  mat- 
erials and  labour  would  drop  so  that  buildings  erected 
at  a  later  date  would  cost  less,  thus  causing  a  fall  in 
the  selling  prices.  Added  to  this  have  been  the  income 
tax  conditions,  so  that  the  funds  which  were  at  one 
time  available  for  mortgages  have  been  forced  into 
tax-exempt  securities.  Notwithstanding,  therefore, 
the  shortage  of  housing  and  the  need  for  new  construc- 
tion, the  actual  work  going  on  has  fallen  to  a  remark- 
ably small  figure  and  this  in  turn  has  been  reflected  in 
unemployment.  In  certain  cases  advantage  has  been 
taken  of  the  conditions. 

"  Much  has  been  said  in  1921  of  the  inefficiency  of 
building  labour  during  the  last  few  years.  However, 
except  where  effective  management  with  well-defined 
standards  have  been  in  operation,  there  have  been  sim- 
ilar complaints  throughout  the  country  in  all  indus- 
tries. This  inefficiency  has  been  due  to  the  abnormal 
conditions. 

"  The  war  necessitated  calling  into  the  ranks  of 
unskilled  workers  and  into  the  foreman  class  men  im- 
fitted  by  character  or  training  for  their  jobs.  The  de- 
mand continued  to  exceed  the  supply,  resulting  in  bid- 
ding for  men  and  boosting  of  wages. 

"  Because  of  the  unprecedented  demand,  organized 
labor  forced  concessions  not  only  as  regards  increases 
in  wages,  which  were  usually  justified  by  the  increased 
cost  of  living,  but  also  as  regards  working  rules  which 
led  in  manv  cases  to  curtailment  of  production.  The 
speed  needed  on  government  work  to  win  the  war. 
with  the  lessened  care  for  cost  engendered  by  the  cost- 
plus  contract,  resulted  in  less  effective  operation.  The 
men  naturally  became  accustomed  to  this  inefficient 
method  of  working  and  it  furnished  in  one  sense  a 
standard  for  future  efforts. 

"  With  the  depression  in  business  and  the  lessened 
demand  for  all  kinds  of  labour,  the  average  production 
in  all  industries  is  again  approaching  normal.  Certain 
contractors  are  again  basing  estimates  on  the  assump- 
tion that  labour  is  normally  efficient.  The  improve- 
ment is  in  part  due  to  the  weeding  out  of  misfits  in 
both  labor  and  management." 

Waste  Through  Irregular  Employment. 

Analyzing  the  causes  of  building  waste,  the  report 
says  irregular  employment  is  due  to  seasonal  fluctua- 
tions, bad  weather,  strikes  and  lockouts : 

Inefficient  management  is  blamed  en  failure  to  fur- 
nish continuity  of  employment ;  failure  to  plan  work 
in  sufficient  detail :  lack  of  proper  schedules  to  allow 
proper  co-ordination  of  scheduling,  purchasing,  de- 
livery, with  job  requirements ;  lack  of  standard  and 
adequate  cost  methods  as  a  means  of  checking  pro- 


duction; high  labor  turnover;  failure  to  use  proper 
amount  or  type  of  equipment ;  general  failure  to  de- 
velope  and  use  a  greater  amount  of  mechanical  equip- 
ment ;  and  waste  of  material  through  careless  hand- 
ling and  improper  plant  operations. 

Wasteful  labor  regulations,  according  to  the  report, 
consist  of  requiring  skilled  men  to  do  work  that  could 
be  performed  by  unskilled,  restricting  individual 
incentive  through  requiring  uniform  wages,  limiting 
the  number  of  apprentices,  excessive  reduction  of 
working  hours,  restricting  output  by  ])r()hibiting  the 
use  of  labor  saving  devices,  and  jurisdictional  regula- 
tions. 

Additional  sources  of  waste  are  failure  of  archi- 
tects to  furnish  check  plans  and  specifications,  dup- 
lication of  labour  in  estimating  and  often  m  design, 
and  accidents  which  are  particularly  important  in  the 
building  industry  because  of  the  extra-hazardous 
nature  of  the  work. 

Large  Fluctuations  in  Volume  of  Business. 

Large  fluctuations  in  the  number  of  men  employed 
by  representative  contractors,  indicating  also  the  great 
fluctuations  in  the  volume  of  business  carried  on,  are 
reported.  Assuming  that  the  figures  for  unemploy- 
ment due  to  all  the  causes  in  the  building  trades  in 
Ma.'^iiachusetts  are  representative  of  the  entire  country, 
and  if  one-half  of  this  unemployment  could  have  been 
eliminated,  the  value  to  the  buildin'.^  industry  or  its 
wealth  to  the  country  would  have  been  increased  as 
follows.  1915,  $106,000,000;  1916,  $91,000,000;  1917, 
$113,000,000:  1918,  $85,000,000;  1919,  $141,000,000: 
1920.  $192,000,000.. 

Representative  average  conditions  in  the  byilding 
trades  of  Philadelphia  and  vicinity  reveal  lost  or  wast- 
ed time  as  high  as  44  per  cent  among  iron  workers,  7)7 
per  cent,  among  roofers  and  29  per  cent,  amon? 
steam  fitters,  plasterers  helpers  and  stone  cutters.  40 
per  cent,  among  roofers  and  29  per  cent,  amonk 
painters  and  paper  hangers.  This  percentage  is  based 
on  the  relation  of  the  average  days  worked  per  year 
to  the  unmber  of  effective  days  possible. 

The  days  at  work  average  189  per  year  for  the  vari- 
ous trades  in  Philadelphia.  The  average  of  estimates 
reported  by  contractors  is  210  working  days  a  year. 
Over  half  of  the  lost  time,  it  is  estimated,  is  due  to  bad 
weather  and  the  balance  chiefly  in  waiting  for  or  look- 
ing for  work. 

Turnover  Losses. 

An  extreme  example  of  labor  turnover  in  Phila- 
delphia is  the  case  of  a  man  who  in  the  course  of  five 
and  one-half  years  worked  for  76  different  contractors 
and  was  hired  108  times.  The  report  says  the  enor- 
mous turnover  causes  losses  to  both  employers  and 
men,  adding: 

"  Contractors  have  given  the  effect  of  labor  turn- 
over little  consideration.  In  construction  work  this 
is  particularly  hard  to  determine,  especially  as  the 
actual  percentage  of  turnover  constantly  varies  as  the 
building  progresses  and  the  number  of  men  is  increased 
ard  then  diminished.  Men  quit  because  of  the  type 
of  work  they  are  to  perform,  risk  involved,  unfair 
treatment  by  foreman,  and  so  on.  They  are  dis- 
charged because  of  lack  of  work,  incompetence,  lazi- 
ness, causing  trouble,  or  because  better  men  are  avail- 
r.t  le. 

"  Although  efforts  toward  reducing  seasonal  un- 
employment have  been  local   and  often  spasmodical, 
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recent  developments  and  conferences  have  shown  the 
possibilities  of  vast  improvement.  The  means  of 
bringing  about  a  reduction  of  seasonal  unemployment 
n"ay  be  outlined  as  follows: 

"  Allowance  of  a  small  margin  of  profit  for  both 
kbor  and  capital  during  winter  months,  development 
c*^^  methods  of  conducting  the  work  in  cold  weather, 
f.rrangement  of  work  to  provide  indoor  operations  in 
cold  and  stormy  weather,  organization  of  a  clearing 
house  for  co-ordination  of  activities,  increasing  the 
ueefulness  of  employment  bureaus,  and  educating  the 
public. 

AU-Year-Round  Operations. 

"  Contractors  must  prove  to  the  public  that  they 
can  carry  on  operations  during  the  winter  period  as 
economically  and  substantially  as  during  other  periods 
of  the  year.  To  do  this,  contractors,  labor,  transporta- 
tion, and  material  men  in  a  locality  must  all  get  to- 
gether and,  after  joint  study  of  the  situation,  agree  to 
rtduce  profits  and  wages  an  amount  that  will  offset 
the  increased  cost  of  carrying  on  work  in  winter 
months. 

"  The  education  of  the  public  is  vital  to  a  sensible 
distribution  of  work  throughcnit  the  year.  This 
applies  equally  to  industrial,  public,  and  residential 
construction  and  to  household  repairs  and  mainten- 
ance. Instead  of  crowding  our  main  construction 
work  into  seven  or  eight  months,  all  that  can  be  de- 
ferred from  the  busy  to  the  more  idle  season  should  be 
scheduled.  Owners  making  interior  repairs  or  slight 
additions  should  be  encouraged  to  have  this  work  done 
in  the  off-peak  season.  Old  buildings  to  be  de- 
molished to  make  room  for  new  ones  should  be  torn 
down  in  cold  weather  in  advance  of  the  new  con- 
struction instead  of  waiting,  as  it  is  often  done,  until 
the  new  building  ought  to  be  under  way. 

"  Real  estate  dealers  lease  apartments  usually  in 
October  and  do  all  the  redecorating  work  and  repair- 
ing at  this  time.  An  architect  in  New  York  City  has 
tated  that  some  25,000  painters  and  paperhangers 
are  needed  during  this  brief  period,  while  normally 
only  5,000  men  are  required. 

"  With  a  central  bureau,  under  the  auspices  of  the 
employers,  the  workmen,  and  the  public,  these  and 
many  other  things  would  be  studied  with  effective 
results." 

The  Strike  is  an  Economic  Waste. 

The  strike  is  one  of  the  greatest  economic  wastes 
to  be  found  in  the  building  industry,  the  report  de- 
clares. "The  waste  to  the  men  engaged,  the  con- 
tractor, and  the  public  is  hard  to  estimate.  The  major 
causes  of  strikes  are  occasioned  by  demand  for  in- 
crease in  wages,  recognition  of  the  union,  decrease  in 
working  hours,  and  by  jurisdictional  disputes. 

"  Incidental  to  these  causes  and  often  aggravating 
them  are  the  working  conditions,  while  in  almost 
every  case  the  prime  factor  is  the  lack  of  understanding 
and  failure  of  the  employers  and  the  workers  to  get 
together. 

"The  number  of  strikes  and  lockouts  occuring  in 
the  building  trades  increased  from  302  in  1914  to  452 
in  1919,  an  increase  of  50  per  cent.  This  increase  is 
accounted  for  in  part  by  the  jrreater  demand  for  labor 
in  1919,  which  inevitably  makes  the  requirements  of 
workmen  more  exacting  and  arbitrary.  Of  the  1919 
figure,  452,  only  18  or  four  per  cent,  are  listed  as  lock- 


outs, so  that  the  waste  due  to  lock-out  is  relatively 
small." 

If  the  Massachusetts  rate  of  138,519  working  days 
lost  in  1920  is  applied  to  the  entire  industry  a  waste 
of  some  3,000,000  days  per  year  is  found.  The  report 
continues: 

"  If  the  greatest  cause,  the  dem^d  for  an  increase 
in  wages,  could  be  eliminated,  strikes  as  a  factor  of 
waste  would  shrink  into  insignificance.  The  remedy 
that  suggests  itself  is  co-operation.  Management  and 
labor  must  forget  the  sore  spots  of  past  conflicts  and 
through  whole-hearted  co-operation  fix  by  proper 
studies  a  minimum  wage  to  ojrrespond  with  a  standard 
amount  of  production,  with  additional  compensation 
for  additional  output.  This  would  furnish  an  incen- 
tive to  men  and  would  give  recognition  to  deserving 
mechanics. 

Elimination  of  the  Flat  Rate. 

"  Unions  nmst  co-uperate  to  the  extent  of  elimina- 
ting the  flat  rate  for  all  mechanics  of  a  trade,  and  to 
the  extent  of  modifying  the  restriction  that  forbids 
mechanics  to  accept  piece  work.  With  definite  stand- 
ards fixed  and  with  the  co-operation  of  both  parties 
fair  incentives  can  be  introduced. 

"  The  most  encouraging  sign  in  the  elimination  of 
the  above  causes  is  found  in  what  is  known  as  the 
'  Philadelphia  Plan  '  put  forth  by  the  labor  element  of 
that  city." 

This  contemplates  the  organization  into  a  single 
body  through  associations,  groups  or  committees,  of 
each  employing  branch  of  the  building  industry  in 
number  at  least  equal  to  the  nineteen  represented  in  the 
Council  of  the  Associated  Building  Trades.  A  head- 
ing up  committee,  composed  of  an  equal  number  of 
representatives  from  the  groups  of  employer  and  em- 
ployed would  constitute  the  tribunal  or  council  of  the 
building  industry  in  Philadelphia.  The  plan  pur- 
poses the  establishment  of  a  central  bureau  through 
which  voluntarily  all  construction  programs  in  the 
territory  should  be  cleared,  including  .national,  state, 
municipal,  and  private  work. 

The  old  methods  still  exist  in  many  quarters  but 
are  passing,  the  report  says,  adding: 

"  They  must  not  be  replaced  by  a  'go-easy '  policy 
which  takes  all  the  stamina  and  character  and  individ- 
uality out  of  a  man,  but  by  well  defined  methods,  such 
as  definit  records  of  accomplishment,  scales  of  wages 
based  upon  quality  and  quantity  of  work  done,  or 
bonuses  for  coming  within  the  required  standards  of 
quality  and  production.  All  of  these  devices,  however, 
are  worthless  without  determination  of  standards, 
knowledge  of  a  proper  day's  work  and  control  of  th< 
work  and  materials  as  above  described." 

Not  Enough  Mechanical  Equipment. 

General  failure  of  the  building  industry  as  a  whole 
to  develope  and  use  a  greater  amount  of  mechanical 
equipment  is  an  established  fact,  the  report  says. 
Greater  strides  have  been  made  in  almost  every  other 
industry  in  the  application  of  mechanical  means,  it  is 
said.  Union,  objection  to  labor-saving  devices  is 
wrong  in  principal,  it  is  declared,  and  will  be  relegated 
to  the  past  like  the  restriction  of  output. 

"  With  thorough  co-operation  of  unions  with  em- 
ployers and  the  development  of  the  old  guild  spirit, 
which  tends  to  give  a  man  pride  in  the  quantity  and 
quality  of  his  work,  there  is  the  possibility  of  increas- 
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ing  production  and,  by  these  means,  of  maintaining 
high  wages  yet  with  a  resultant  lowering  of  costs." 
says  the  report.  "  Lower  labour  costs  mean  more 
building  and  more  continuous  employment  for  the 
worker. 

"  Many  union  rules  are  absolutely  wrong  and  un- 
economical. Many  unions  have  exceeded  the  limits 
o-  fairness,  and  partly  because  of  the  leaders'  lack  of 
a;>preciation  of  the  fundamental  need  for  high  pro- 
diction,  have  formulated  by-laws,  and,  in  individual 
cases,  have  formulated  demands  that  have  been  a  tre- 
mendous factor,  directly  or  indirectly,  in  the  restric- 
tion of  output.  This  has  resulted  in  increase  in  cost 
and  reduction  in  the  demand  for  building.  It  repre- 
sents, in  fact  one  of  the  great  sources  of  waste  in  the 
building  industry.  This  policy  has  reacted,  resulting 
in  widespread  opposition  to  unions.  In  fact,  some  of 
the  most  successful  building  contractors  employ  non- 
union labor  because  of  their  opposition  to  unjust  union 
rules  and  requirements. 

"  It  must  be  recognized  that  the  unions  are  by  ncj 
msans  alone  in  their  restriction  of  output.  The  con- 
tractors and  builders  and  supply  dealers  afl'ect  the  sit- 
uation to  as  great  a  degree  indirectly  by  maintenance 
of  high  prices,  collusion  in  bidding,  and  unfair  prac- 
tices. Collusion  between  unions  and  employers  alsf) 
has  raised  prices  unduly. 

No  Incentive  for  Large  Output. 

"  One  of  the  greatest  fimdamental  causes  for  low 
output  is  the  fact  that  all  members  of  unions  in  the 
same  trade  are  ])aid  the  same  wage.  There  is  no  in- 
centive. As  a  result  of  records  made  by  the  authors 
on  actual  construction  work,  it  was  found  that  in  the 
building  trades  on  every  job  there  there  are  usually 
a  tew  men  who  do  one-third  more  work  than  the  aver- 
age man  on  this  same  job.  These  men  also  do  better 
work.  Is  it  fair  to  these  good  men  for  them  to  receive 
the  s?me  wage  as  the  others? 

"  Restriction  of  apprentices  in  many  cases  is  ex- 
treme and  unfair.  Overtime  and  travel  rules,  also 
tend  to  increase  building  costs  imduly. 

"  Many  unions  at  the  present  time  have  in  their 
by-laws  no  requirements  for  restricting  output,  con- 
trary to  good  principals.  A  potent  sovirce  of  labor 
waste  is  the  jurisdictional  practice  which  distributes 
certain  types  of  work  to  different  trades,  frequently 
without  regard  to  expense." 

Despite  the  restrictive  action  of  many  of  the  union 
regulations,  says  the  report,  there  is  growing  evidence 
of  willingness  to  co-operate.  Philadelphia  and  San 
Francisco  are  cited  as  cities  in  which  co-operaton  is 
evidenced.  In  Cleveland  co-operation  in  tile  setting, 
it  is  said  was  hindered  by  employers.  Co-operation  in 
the  needle  trade  of  Montreal  is  pointed  to  as  an  ex- 
ample for  the  building  industry. 

One  of  the  principal  aims  of  the  trade  unions,  the 
report  states,  should  be  to  make  their  services  valu- 
able to  the  employer  by  developing  and  training  the 
men  in  their  organization  and  establishing  a  high 
standard,  by  assisting  in  the  development  of  standard- 
ization of  time,  method  and  material. 

Losses  Through  Accidents. 

Enormous  losses  are  suffered  through  accidents, 
the  $30,000,000  paid  yearly  to  insurance  companies 
for  compensation  and  liability  insurance  by  no  means 
representing  the  total  lost,  according  to  the  report 
which  adds: 


the  oijinion  of  one  of  the  best  authorities  in 
the  country  the  actual  cost  of  insurance  represents  not 
mure  than  25  jjcr  cent,  of  the  total  economic  loss,  which 
brings  the  total  cost  due  to  accidents  in  the  vicinity 
of  $120,000,000  per  year,  a  staggering  total." 

In  Massachusetts  during  one  year  accidents  caused 
a  loss  of  lime  of  485,480  ways.  In  New  York  State, 
where  four  times  as  many  workers  are  employed  in  the 
factories  as  are  employed  in  building  and  construction 
work,  there  are  more  fatalities  due  to  accidents  in 
building  than  in  factories  during  a  four  year  period. 

Accidents,  it  is  stated,  are  largely  caused  by  care- 
lessness of  the  workmen,  or  lack  of  ordinary  safe- 
guards. Conditions  which  would  not  be  tolerated  in 
a  factory  for  24  hours  are  found  on  every  job,  it  is 
asserted. 

Great  .savings  are  possible,  says  the  report.  "  An 
official  of  a  large  insurance  company  believes  that  by 
proper  safety  measures  the  waste  due  to  accidents  can 
be  reduced  to  75  per  cent,  in  from  two  to  five  years  of 
honest  effort,  and  that  construction  labor  cost  can  be 
cut  three  per  cent,  by  these  measures.  Another  official 
estimates,  from  actual  accomplishment  in  safety  meas- 
ures, that  a  total  of  more  than  12,000,000  days  a  year 
could  be  sa\ed  tlif  industry  by  the  ap])lication  of  safe- 
ty methods." 

Delays  Caused  by  Architects. 

Architects,  the  report  says,  frequently  cause  ex- 
pensive delays  and  occasionally  complete  shutdown.s 
by  failure  to  deliver  detail  plans  at  the  proper  time. 
The  waste  of  time  and  energy  and  money  through 
duplication  of  estimates  and  of  designs,  it  is  declared, 
runs  into  millions  every  year.  An  equal,  if  not  great- 
er, source  of  waste  is  said  to  be  the  du])lication  in  fig- 
uring quantity  by  all  bidders. 

The  report,  which  states  that  both  government  and 
state  records  were  found  sadly  at  fault  in  quantity, 
kind,  and  accuracy  of  data,  concludes. 

"  The  most  encouraging  feature  in  the  Uuilding 
industry  to-day  is  the  action  of  a  few  of  the  builders 
and  a  few  groups  of  building  trade  workmen  in  m.ak- 
ing  intensive  studies  of  the  causes  and  remedies  for 
irregular  employment  and  haphazard  conditions  of 
work.  Along  with  this  is  the  growing  appreciation  on 
the  part  of  both  labour  and  management  that  to  build 
more  ])uildiiigs  and  maintain  high  wages  it  is  necessary 
to  attain  greater  and  greater  productive  capacity  per 
man. 

"  They  see  as  proof  of  these  facts  that  tlie  1921 
depression  was  caused  and  extended  by  too  high  costs 
of  all  products,  and  that  business,  either  in  manufac- 
turing or  in  building  industries,  is  improving  only  as 
the  costs  of  material  and  the  cost  of  labor  are  reducing. 
All  are  recognizing,  in  fact,  that  no  progress  can  be 
made  with  paying  greater  and  greater  attention  to  the 
elimination  of  waste. 

"  Never  in  the  history  of  our  country  was  it  so  im- 
portant that  certain  fundamental  principals  of  econ- 
omics— principals  which  are  not  mere  theories,  but  are 
based  positively  on  facts — should  be  acce])ted  and 
established  as  a  working  program.  These  principles 
will  throw  overboard  the  fallacy  that  restricting  pro- 
duction can  make  work  go  further,  and  will  supplant 
this  with  the  knowledge  to  get  one  must  give,  that  to 
receive  the  equivalent  must  be  given  in  monev  or  ir 
time  or  in  effort,  and  that  increased  returns  can  only 
be  attained  through  increased  production." 
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A  Study  in    Millwork   Costs 


MiUwork  costs  was  one  of  the  main  topics  for  dis- 
cussion at  the  meeting  of  the  Southwestern  Ontario 
lletai]  Lumber  Dealers'  Association  held  recently  at 
Chatham,  Ontario.  A  committee,  consisting  of  M.  R. 
Bogart,  Chatham,  L.  H.  Richards,  Sarnia,  John  T.  Wall- 
ace, London,  and  B.  P.  Clarke,  Glencoe,  had  been  ap- 
pointed to  consider  millwork  costs  and  the  report  they 
brought  in  is  as  follows : 

Li  the  first  place  we  have  only  considered  such  items 
as  generally  affect  all  members  of  the  Association,  such 
as  inside  and  outside  door  and  window  frames,  feeling 
that  with  these  essential  items  on  a  proper  basis,  the 
better  grades  of  mill  work  such  as  stairs,  panelling,  etc.. 
will  naturally  adjust  themselves. 

Each  member  of  the  committee  gave  the  subject  con- 
siderable attention  and  worked  out  the  costs  in  each 
factory  individually  and  on  meeting  together  were  sur- 
prised at  the  similarity  of  their  results  and,  therefore, 
feel  that  the  figures  shown  represent  the  actual  facts. 
Facts,  with  which  we  as  mill  men  are  sufficiently  fam- 
iliar. 

All  estimates  on  outside  frames  are  based  on  using 
white  pine  throughout  and  all  frames  are  figured 
assembled  or  built  up.  The  costs  arrived  at  and  agreed 
upon  are  as  appended,  and  we  are  indebted  to  Mr.  Rich- 
ards for  printing  them. 

The  question  of  trim  has  not  been  considered  as  it  is 
simply  a  matter  of  computing  casings,  etc.,  per  lineal 
foot  from  any  of  the  published  wholesale  lists,  and 
which  costs,  plus  freight,  should  represent  our  own 
productive  costs  on  these  items.  Your  Committee  also 
found  in  this  connection  that  nearly  every  mill  had  a 
different  system  of  supplying  such  trim  so  that  no  set 
cost  could  be  shown. 

Please  bear  in  mind  that  the  prices  shown  are  costs 
and  do  not  include  any  profit  whatever.  This  must  be 
added  and  can  only  be  determined  by  each  individual 
member. 

Your  Committee  were  a  unit  in  expressing  the  opin- 
ion that,  under  present  conditions  and  prices,  our  fac- 
tories are  being  run  either  at  a  loss  or  on  altogether  too 
small  a  margin  of  profiit,  considering  the  investment 
involved,  being  merely  an  adjunct  to  our  yards,  and 
recommend  that  some  effort  be  made  to  place  the  fac- 
tory upon  a  more  profitable  footing  so  that  it  can  stand 
independent  of  the  yard  as  regards  profits. 

Under  existing  conditions  the  yard  man  who  has  no 
mill,  and  is  bu.ving  his  mill  work  from  a  nearby  factory 
has  a  more  remunerative  investment  than  the  man  who 
has  the  drag  of  a  factory  upon  his  hands,  a  condition 
which,  in  our  opinion,  should  be  remedied. 

Factory  Costs  Report. 

The  figures  submitted  by  the  Mill  Work  Cost  Com- 
mittee were  as  follows  :- 
Window  Frames^ 

For  either  frame  or  brick  veneer  wall  up  to 
glass  width  of  30  in.,  19  ft.  B.M.  white  pine 

in  jambs,  heads,  etc.,  at  10c ifl.f'O 

Mouldings — • 

16  ft.  blind  stop,  wt.  pine,  1^^ .24 

16  ft.  parting  stop,  wt.  pine,  ly^ .24 

16  ft.  O.G.  1%  stop,  wt.  pine,  11/2 -I 


16  ft.  brick  midg.,  wt.  pine,  3. 


15  per  cent,  lumber  waste  

4  pulleys 

Machine  work  and  assembling  , 

Nails  and  screws  

Cambers  and  braces „.; ,-. 

50  per  cent,  overhead  cost  on  labor 


.48 


*3.10 

.46 
.40 
1.25 
.12 
.50 
.63 


Total  cost i^6.46 

The  price  of  $100.00  per  M.  on  wt.  pine  lumber 

in  jambs,  etc.,  has  to  take  care  of  difference 

in  sizes  of  jambs,  etc. 

Window  frame  for  solid  brick  wall,  add 50 

For  same  window  frame  for  gla.ss  width  over 

."30  in.  and  without  transom  bar,  add f^.2.'i 

Double  or  mullion  frames Double  above  prices 

Triple  frames Three  times  above  prices 

Casement  Window  Frames — 

Cost  based  same  as  above,  sav  for  trbiss  size  ?4 

in.  X  30  in.  1  It.  .•«!5.90 

Sash  and  Doors — • 

Cost  on  these  not  gone  into,  owing  to  the  com- 
plete information  in  Sash  and  Door  A.4socia- 
tion  Catalogues,  showing  actual  cost  to  us. 

Outside  Door  PVame — 

24  ft.  B.M.  wt.  pine  in  janib.s,  at  10  •  2.40 

18  ft.  brick  mldg.,  at  3c  M 

Cambers  and  braces „ .">0 

Nails,  etc 10 

15  per  cent,  waste  on  lumber 44 

Labor,  machine  and  nailing  up 1.25 

50  i)er  cent,  overhead  on  labor .65 

Total  cost *^>.88 

If  2  in.  oak  sill,  add 1.00 

Inside  Door  Frame  K.D.  with  Stops  Supplied-- 

18  ft.  R  1  X  6  clear  Y.  pine,  9  ft.  at  10c  $  .90 

18  ft.  R  stop  1%  pine,  at  2c .36 


15  per  cent,  waste  on  lumber 

Labor   

50  per  cent,  overhead  on  labor  cost 


For  arch  jamb,  add  .. 

For  2  in.  rabbetted  janilis,  same  basis  . 

For  2  in.  arch  jambs,  add  

Cellar  Window  Frames — 

12  ft.  B.M.  2  X  8.  16  ft.  B.M.  wt,  pine,  at  10.- 

4  ft.  B.M.  oak  strip  

15  per  cent,  waste  on  lumber 

Nails  

•Actual  labor  paid 

50  per  cent,  overhead  on  labor  eost 


For  coal  chute  frame  with  oak  sill,  add 


$1.26 

M 
.40 
.20 

1S2.16 

.50 

2.40 

.75 

«1.60 
.15 

.26 

in 


$.^.24 
1.00 
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The  First  Reinforced  Concrete 
Bridge  in  Winnipeg 

Construction  Proceeding  on  523-ft.,  Two-Arch  Structure  Over  the 

Assiniboine  River — One  Half  of  the  Bridge  Being  Built 

at  a  Time  to  Avoid  Interruption  of  Traffic 


The  city  of  Winnipeg,  'Man.,  is  now  building  its 
first  reinforced  concrete  bridge  over  the  Assiniboine 
river,  at  Maryland  Street.  Both  the  Red  river  and 
the  Assiniboine  run  throug'h  the  city  and  previously 
both  rivers  were  considered  navigable ;  consequently 
all  the  bridges  over  these  rivers  were  required  to  be 
of  the  opening  type,  the  centre  of  the  main  span  hav- 
ing to  lift  or  swing  to  permit  the  passage  of  river 
traffic.  Owing  to  the  shallow  depth  of  the  water  in 
parts  of  the  Assiniboine  the  traffic  consists  of  little 
more  than  a  few  small  row  boats  and  gasoline 
launches,  and  as  there  seems  little  possibility  of  suffic- 
ient development  to  necessitate  provision  being  made 
for  larger  traffic,  the  river  has  recently  been  declared 
as  non-navigable,  which  now  permits  the  construction 
of  fixed  span  bridges. 

After  due  consideration  of  designs  for  various  types 


of  steel  and  reinforced  concrete  bridges,  the  city 
council  decided  to  adopt  the  reinforced  concrete  de- 
sign shown  herewith,  the  plans  of  which  were  pre- 
pared in  the  city  engineer's  department  under  the 
direction  of  W.  P.  Brereton,  city  engineer.  Mr. 
Brereton's  assistants  directly  associated  with  the  work 
are:  W.  Aldridge,  assistant  city  engineer;  A.  H. 
Cotman.  chief  draughtsman,  and  Ci.  F.  Green,  consult- 
ing engineer. 

The  lengfth  of  the  bridge  is  523  feet  over  the  para- 
pet piers  of  wing  walls.  The  arches  are  of  equal  span, 
each  being  150  feet  clear. 

The  width  of  the  bridge,  centre  to  centre  of  para- 
pets is  67  feet,  6  inches,  the  roadway  between  curbs 
being  50  feet.  The  sidewalks  are  cantilevered  outside 
the  arches  as  shown  in  the  sect'im.  Fig.  1.  The 
structure  is  designed  to   take   a  double   track   street 


•r 


-o^ 


Plan  audi  elevation  of  i  Winnipeg's  first  reinforced  i 
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OoBH-Ht'ctioM  of  Maryland  ntreet  bridgf,  VViniii|H->: 
railway  with  cars  weighing  50  tons.     In  addition  lOOeral  feet  in  depth,  forming  a  pit  into  which  the  con- 


pounds  per  square  foot  is  allowed  for  road  and  side 
walk   traffic.     Temperature    stresses   were    considered 
for  a  range  of  50  degrees. 

Construction  work  was  commenced  during  tlie 
winter  and  good  progress  has  been  made  to  date.  The 
abutments  and  centre  pier  are  complete  and  ready  for 
the  arch  construction.  The  false  work  for  the  arches 
is  also  well  under  way. 

Owing  to  the  recent  settlement  of  several  build- 
ings situated  on  the  river  banks  close  to  the  site  of  the 
bridge,  through  sliding  and  erosion  of  the  subsoil, 
which  is  clay  of  a  very  soapy  and  slippery  nature,  it 
was  deemed  advisable  to  take  no  risks  with  the  found- 
ation work.  Consequently  the  abutments  and  centre 
l)ier  were  taken  down  to  bed  rock,  and  to  be  sure 
that  no  lateral  movement  would  take  place,  from  ice 
pressure  or  arch  thrust,  the  rock  was  excavated  sev- 


crete  was  placed.  By  this  means  the  whole  structure 
will  be  securely  anchored  to  the  rock  foundation. 

The  arches  are  3  feet  thick  at  the  crown  and  6  feet 
thick  at  the  springing.  The  extrados  are  reinforced 
with  3/4  inch  square  rods  at  24  inch  centres  at  the 
crown,  3/4  inch  rods  at  12  inch  centres  at  quarter 
span,  one  inch  and  3/4  inch,  each  at  12  inch  centres, 
at  the  haunches.  The  intrados  are  reinforced  with 
3/4  inch  square  rods  at  12  inch  centre.^  throughout. 
The  face  of  the  arch  is  grooved  radially,  representing 
stone  voussoirs.  The  bridge  floor  slab  consists  of  6 
inches  of  concrete  finished  with  3-1/2  inches  of 
asphalt;  the  concrete  is  reinforced  with  1/2  inch 
square  rods  at  12  inch  centres. 

An  unusual  feature  of  the  construction  lies  in  the 
fact  that  one  half  of  the  bridge  is  to  be  built  first; 
this  is  due  to  the  location  being  such  that  the  west  line 


o\\  being  constructed  over  the  Assiniboine  River 
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of  the  new  structure  comes  within  the  line  of  the  old 
bridjre  and  to  the  fact  that  the  road  traffic' is  not  to 
he  intcrru')ted  during;  the  time  the  new  hr.dg'e  is  l^einy 
built.  Consequently,  the  downstream  half  of  the 
bridge  is  to  be  constructed  first  and  the  traffic  diverted 
hereon  while  the  old  bridge  is  renewed  and  the  other 
half  of  the  new  one  built. 

When  completed  the  new  bridge  will  be  pleasing 
in  appearance  and  an  attractive  feature  of  the  district 
it  will  serve,  which  is  the  finest  residential  portion  of 
Winnipeg.  Owing  to  the  rapid  development  of  this 
district  the  old  steel  frame  structure  had  become 
quite  unsafe  for  present  day  traffic.  The  new  bridge 
became  a  necessity  and  will  undoubtedly  add  much 
to  the  further  development  of  the  district. 


BRITISH  EXPERTS  TO  SURVEY  RUSSIAN 
HARBORS. 

As  a  result  of  a  request  made  to  the  British  Board 
of  Trade  liy  the  Soviet  Russian  Government,  two  Brit- 
ish Engineers  are  to  go  to  Russia  to  survey  harbors 
and  maintain  their  safety  for  navigation.  V.  Have- 
lock  Case,  a  dock  and  harbor  expert,  and  D.  B.  Male, 
an  authority  on  salvage  operations,  have  been  selected 
for  the  work.  The  Soviet  Government  re<|uested  the 
the  assistance  of  the  British  Board  of  Trade,  which 
consulted  the  London  Salvage  Co, 


The  Daylite  Clothing  Factory 

A  Fine  Example  of  Increased  Production 

and  Improved  Working  Conditions 

Due  to  Better  Lighting 

In  no  other  imUistry  has  electricity  played  sucli  an  import- 
ant part  to  increase  production  and  improve  workingf  conditionit 
as  in  the  clothing  industry  The  use  of  electric  pressing  irons 
to  replace  the  old  sad  iron  formerly  heated  by  gas  and  by  coal 
stove,  has  been  a  big  advance  for  the  improvement  of  the  work- 
ing conditions  for  the  presser.  The  fumes  from  the  gas  were 
very  injurious  to  the  health  of  the  presser,  and  the  heat  in  the 
summer  made  this  work  very  undesirable. 

In  the  lollowing  illustrations  the  standard  electric  tailor's 
pressing  iron  ha.s  been  installed.     Each  iron  outlet  is  controlled 


by  a  Bryant-Perkins  surface  com^bination  heater  control  with 
pilot  light,  switch  and  receptacle  for  attaching  the  iron.  Thu 
pilot  light  is  very  important  to  indicate  when  the  current  is 
on  or  off  the  iron.  The  sewing  machine  tables  are  all  motor 
driven.  The  motors  are  3  phase  220  volts,  25  cycles,  direct 
connected  to  the  line  shaft  under  the  table  and  mounted  on  the 
floor.  This  eliminates  the  belts  and  makes  a  very  compact  in- 
stallation. All  motors  are  controlled  by  Square  "D"  enclosed 
motor  starters. 

The  alternating  current  motor  is  very  desirable  for  this 
work,  as  it  eliminates  the  fire  hazard  with  the  direct  current 
motor.  There  is  no  arcing,  owing  to  commutator  and  brushes 
not  being  used  with  the  alternating  current  motors.  There  is 
always  a  considerable  amount  of  lint  and  small  pieces  of  cloth 
around  the  floor  in  the  clothing  factory  which  makes  a  serious 
fire  hazard  with  any  arcing  or  sparking  under  the  table.  Each 
machine  table  is  equipped  with  two  motors,  one  at  each  end. 

The  servic*  for  lighting  and  power  in  this  factory  is  ob- 
tained from  two  central  stations,  which  gives  a  continuous 
service  in  the  case  of  breakdowns.  By  the  use  of  a  400  amp., 
3  pole  unfused,  220  volt.  Square  "D"  enclosed  safety  switch 
the  service  can  be  transferred  to  either  source  instantly.  The 
cutting  of  cloth  in  large  quantities  is  readily  accomplished  by 
the  motor  driven  knife,  as  shown  in  the  illustration.  This 
apparatus  is  a  big  improvement  over  the  former  method  of  cut- 
ting all  cloth  by  hand. 

The  lighting  throughout  consists  of  Benjamin  porcelain 
enamel  steel  reflectors  of  the  deep  cone  and  B.L.M.  types.  The 
deep  cone  reflectors  were  used  over  all  cutting  tables  mounted 
•>  ft.  0  in.  from  the  top  of  the  table,  and  6  ft.  0  in  centres, 
using  100  watt  Mazda  C.  bowl  frosted  lamps.  The  average 
intensity  on  the  working  plane  was  approximately  5  foot-candles 
as  measured  by  the  portable  foot-candle  meter.  All  reflectors 
are  hung  with  V4  in.  wrought  iron  pipe  directly  attached 'to  the 
reflector,  with  a  Benjamin  hanger  and  shock  absorber  at  the 
ceiling.  A  screw  hook  was  provided  in  the  ceiling  for  hanging 
the  reflector.  This  hook  provided  a  flexible  means  by  which 
the  location  of  the  units  could  be  relocated  without  a  great  deal 
of  difficulty.  A  4  ft.  reinforced  flexible  cord  was  provided 
between  the  unit  and  the  outlet  to  add  to  the  flexibility  of 
the  system  The  cord  was  connected  to  the  outlet  by  the  means 
of  a  Bryant  K.A.  outlet  box  receptacle  and  pin  plug,  which 
fits  in  the  outlet  of  the  box  and  'u  secured  with  a  standard 
14  in.  lock  nut.  At  each  outlet  -a  Bryant  ceiling  pull  switch  is 
proivided  to  control  every  two  units.    This  method  of  sectional 


Two  Views  of  a  Modern  Lighting   Installation  made  by  CuUey  and  Breay  in  the  City  of  Hamilton 
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control  is  very  convenient  and  provided  a  means  of  saving 
current  wlicn  lights  are  not  required  in  certain  sections  of  the 
plant.  Witli  the  4  ft.  of  flexible  cord  it  is  possible  to  raova 
the  reflector  around  the  outlet  without  changing  the  position 
of  the  outlet.  If  any  repairs  are  necessary  the  reflector  can 
be  disconnected  by  withdrawing  the  plug  and  unhooking  the 
hanger.  By  using  the  Bryant  receptacles  in  the  outlet  boxes 
no  joints  are  required,  all  connections  being  made  in  the  ter- 
minals of  the  receptacles. 

The  lighting  in  the  finishing  departments  consists  of  B.L.M. 
reflectors  mounted  10  ft.  from  the  floor  and  10  ft.  centres. 
Using  150  watt  E.L.M.  Benjamin  reflectors,  the  average  inten- 
sity- was  5  foot-candles  as  measured  with  the  portable  foot- 
candle  meter. 

All  of  the  wiring  tliroughout  is  installed  in  exposed  con- 
duit pipe,  as  the  building  is  of  mill  construction.  The  building 
is  all  painted  mill  white  throughout,  which  increases  the  reflec 
tion  and  helps  the  lighting  system.  This  factory  is  owned  by 
P.  Firth  Bros,  of  Hamilton,  Ontario,  who  operate  one  of  the 
largest  custom  tailoring  businesses  in  Canada,  with  branches 
in  all  the  important  cities. 

The  complete  installation  was  made  by  CuUey  &  Breay, 
one  of  the  leading  electrical  contracting  companies  of  Hamilton, 
Ontario.  It  was  built  to  the  design  of  Mr.  V.  K.  Stalford,  who 
also  superintended  the  work.  This  factory  has  been  in  opera- 
tion now  for  nearly  one  year,  and  the  equipment  has  proven 
very  satisfactory  in  every  way. 


Mainly  Constructional 

East  and  West— From  Co»st  to  Coast 


Warden  M.  R.  Taylor,  reeve  of  Port  Dover,  Ont.,  presided 
recently  at  the  formal  opening  of  the  new  bascule  and  trunn- 
ion bridge  at  the  above  point. 

A  consignment  of  paint  was  recently  delivered  to  Mr.  J. 
P.  Gibbons,  hardware  merchant  of  Port  Colborne,  from  a 
Montreal  firm  by  aeroplane. 

The  nineteenth  annual  convention  of  the  Universal  Crafts- 
men Council  of  Engineers  will  open  at  the  King  Edward 
Hotel  on  Aug  1  and  continue  in  session  for  six  days. 

The  recent  large  fire  at  the  Hamilton  waterfront  resulted 
ill  a  total  monetary  loss  of  $66,000.  The  largest  loser  was 
the  Cummer  Ice  &  Coal  Company,  who  estimate  their  loss 
at  $59,000. 

The  city  of  Winnipeg,  under  the  post-war  housing  relief 
fund,  will  have  advanced  a  total  of  $1,435,000  for  construction 
of  :!56  dwellings  when  the  1031  building  season  comes  to  an 
end   November  1. 

The  Kaministiquia  Lumber  Co.  are  erecting  20  frame  a)n- 
struction  houses  at  Fort  William.  This  is  but  a  start  on  a 
comprehensive  housing  development  scheme  which  the  corn- 
propose  carrying  out. 

It  is  announced  the  erection  of  a  modern  200-room 
summer  hotel  on  the  site  of  the  old  Eraser  Hotel,  Invererie 
Heights.  Port  Stanley,  Ont.,  is  planned,  wliicli  will  cost  in  the 
neighborhood  of  Jl.lO.OOO. 

Kent  County,  Ont.,  announces  excellent  progress  being 
made  on  its  $600,000  road  building  program.  Roads,  of  the 
concrete  type,  are  being  laid  in  six  different  parts  of  the 
county  and  it  is  expected  these  will  be  completed  this  year. 

The  International  Joint  Commission  has  arranged  for 
the  photographing  of  the  St.  Lawrence  River  route  by  avia- 
tors of  the  Dominion  Air  Board.     The  object  of  this  photo- 


graphic survey  is  to  determine  at  what  i>oints  along  tbe  route 
dams  and  other  works  are  required. 

the  revenue  from  motor  vehicle  license  fees  collected  by 
the  ;\ew  lirunswick  provincial  government  so  far  tnii,  year 
amounts  to  $2&u,ouo,  wnile  last  year's  revenue  from  this 
source  was  $it>tt,uuu.  ihese  hgures  indicate  lue  tremendous 
rate  of  increase  in  the  unniber  of  motor  vehicles  in  use 
througnout  tne  province. 

1  ne  new  firm  ol  Toronto  Aspiiait  Routing  Loinpany,  notice 
of  wnose  incorporation  appeared  in  the  Contract  KecurU 
several  weeks  ago,  have  purchased  a  plant  at  Mount  Uennu, 
just  outside  the  city,  and  will  manufacture  a  high-quality 
asphalt  roofing.  The  head  office  of  tbe  new  hrm  is  at  King 
M.  h..,  toronto,  and  the  otlicers  arc;  Mr.  J.W.  Milne,  pres- 
ident; Mr.  J.  J.  Kelly,  vice-president;  Air.  J.  Dugdale,  treas- 
urer; and  Mr.  E.  1'.    turner,  secretary. 

A  new  lirm,  under  the  name  Adanac  Motor  :3yndicate,  has 
been  organized  at  l^achnie,  1'.  ij.,  to  manuiacture  motor 
trucks.  ine  company  has  just  produced  its  lirst  sample 
truck,  the  address  ot  the  new  company  is  163  bC  Josepb 
Street,  anu  tne  present  organization  is  composed  ol  Messrs. 
Gordon  A.  Elmslie,  H.  Miitoii  Purnell,  li.  U.  T.  McKeuzie, 
B  A.  Malkin,  Kob  rt  Connon,  A.  T.  Sutherland  and  U. 
Elmslie. 

A  rumor  from  Montreal  is  to  the  effect  that  a  new  com- 
pany is  being  formed  there  to  promote  the  construction  of 
1,700  workmen's  dwellings  within  the  next  three  years,  local 
labor  and  supplies  to  be  employed.  The  houses  will  all  be 
six-room  structures,  ot  solid  brick  construction,  ana  may  be 
erected  singly  or  in  groups  at  any  point  throughout  the 
city.  The  interiors  of  the  houses  will  be  exactly  the  same, 
but  a  choice  of  six  exteriors  may  be  had.  A  brief  outline 
of  the  proposed  loan  scheme  under  which  these  houses  will 
be  sold  follows.  Applicant,  first  of  all,  must  be  a  lot  holder. 
The  lot  holder  disirous  of  participating  in  the  project  joins 
a  unit  of  100  members,  1"  of  which  tmits  are  to  be  formed  in 
Montreal.  Eor  300  weeks,  he  will  pay  to  the  corporation,  a 
minimum  of  $10  a  week,  and  he  also  takes  up  a  mortgage  on 
the  balance  of  the  price  of  the  house,  at  the  rate  of  six  and 
a  half  per  cent.  Each  week  one  or  more  bouses  is  alloted 
to  each  unit  and  the  member  of  the  unit  who  has  the  most 
money  paid  in  enters  into  possession.  Should  a  man  die 
after  signing  his  contract  of  membership  without  fulfilling  his 
payments,  the  house  at  once  becomes  the  property  ot  his 
wife  or  heirs. 


Personal 


Mr.  A.  H.  Hawkins,  of  the  Topographical  section  of  the 
survey  department  of  the  itUerior,  has  been  appointed  head 
of  the  new  Soils  laboratory  established  by  the  Dominion 
government  at  the  University  of  Saskatchewan,  Saskatoon. 
He  is  a  graduate  in  science  from  McGill  University. 
Montreal,  and  has  a  wide  and  extended  experience  as  Dom- 
inion Land  surveyor.  Mr.  Hawkins  took  an  active  part  in 
the  founding  of  the  Canadian  Town  Planning  Institute  and 
for  the  last  year  has  been  secretary  of  that  organization. 


Trade  Incorporations 

Archibald  Construction  Co.  Ltd.,  with  head  office  at 
Toronto,  capital  $100,000.  will  take  over  the  plant  of  the 
Canadian  Construction  Company  and  carry  on  the  busincM 
of  road  and  public  works  contractors. 

Homes  Not  Houses.  Ltd.,  with  head  office  at  Toronto, 
capital  $40,000  to  carr;-  on  the  business  of  bnilding  coo- 
tractors.. 
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BUILDERS  FAREWELL  TO  ESTEEMED 
ASSOCIATE. 

At  a  luncheon  of  the  Winnipeg  Builders'  Exchange 
N.  W.  Warren,  late  chairman  of  the  Manufacturers' 
Association  and  who  has  for  six  years  been  general 
manager  of  the  Dominion  Bridge  Company,  Winnipeg, 
was  presented  with  an  engraved  gold  watch  by  Major 
Edward  Parnell,  on  behalf  of  the  Winnipeg  Builders' 
Exchange,  the  Canadian  Manufacturers'  Association, 
and  the  Winnipeg  Board  of  Trade.  Mr.  Warren  is 
leaving  Winnipeg  to  take  the  appointment  at  Montreal 
as  General  Manager  for  Canada,  of  the  same  company. 

On  behalf  of  the  Manufacturers  Association  and  the 
Builders'  Exchange,  Messrs.  L.  R.  Barrett  and  W.  H. 
Carter  respectively,  spoke  in  the  higest  terms  of  Mr. 
Warren's  business  associations  with  the  building  in- 
dustry and  of  his  untiring  efforts  to  promote  the  in- 
terests of  the  trade  and  his  willingness  at  all  times 
to  do  everything  possible  to  assist  progress  of  con- 
struction. Both  speakers  voiced  the  extreme  regret 
of  their  members  at  losing  an  associate  so  much 
esteemed  by  all  branches  of  the  trade  as  Mr.  Warren. 

Mayor  Parnell,  in  making  the  presentation  tendered 
the  thanks  of  Winnipeg  to  Mr.  Warren  for  his  efforts 
in  promoting  the  interests  of  the  city  and  further 
stated  that  undoubtedly  Winnipeg  was  losing  one  of 
its  most  valuable  citizens,  one  who  had  been  held  in 
high  esteem  by  all  who  had  been  associated  with  him, 
either  as  a  citizen  or  business  man,  socially  or  indus- 
trially. 


SLATE  DUST  FOR  ASPHALT  MIXTURES. 

The  manufacture  of  filler  for  road  asphalt  mi.xtures 
is  a  promising  field  for  slate  waste  utilization,  accord- 
ing to  the  U.  S.  Bureau  of  Mines.  At  present  from  80 
to  95  per  cent,  of  the  gross  production  of  all  slate  quar- 
ries in  the  United  States  is  discarded  as  waste.  In  the 
preparation  of  as])haltic  mi.xtures  for  surface  roads,  in 


"Mouthpieces   of   Commerce   Department." 

An  official  and  generous  recogntion  of  busi- 
ness and  technical  newspapers  as  essential  fact- 
ors in  modern  commerce  and  industry  has  been 
given  by  Secretary  Herbert  Hoover,  of  the  Com- 
merce  Department  at  Washington. 

One  of  the  first  steps  taken  by  Mr.   Hoover, 
after  he  was  installed  as  head  of  this  important 
department  was  to  invite  the  heads  of  the  lead- 
ing   business   and    technical    newspapers    of    tha 
United  States  to  meet  him  in  Washington  to  dis- 
cuss with  them  the  problems  of  his  department  . 
Sixty-two    men    accepted   the    invitation,   and    at 
this  meeting   Mr.    Hoover  gave   evidence   of   his 
high  appreciation  of  the  value  of  the  business  and 
technical  press  by  saying:  "My  view  of  the  mat- 
ter is  that  we  may  well  consider  the  trade  pub- 
lications of  the  country  as  the  mouthpiece  of  the 
Department  of  Commerce — the  contact  points  by 
•which  the  business  world  is  to  know  what  we 
are  doing  and  how  we  are  doing  it,  and  also  to 
carry    our    industry    this    message    of    co-opera- 
tion which  it  is  my  hope   to  place  before  every 
manufacturer  in  every  industry  in  the  country." 
As   an   outcome   of   this   initial   conference   a 
monthly   meeting   has   been   arranged   and   every 
month   since,   Mr.    Hoover   has   held   conferences 
v'ith  these  publishers.     He  has  frankly  admitted 
that  the  meetings  with  the  heads  of  business  and 
technical   newspapers   are   of  material   benefit   to 
him.     He    needs    the    close-up   view    of    business 
and  industry    which  he  can  get  from  those  men — 
as  he  can  from  no  other  source. 

The  minister  in  charge  of  the  Canadian  De- 
partment of  Trade  and  Commerce  might  profit 
by  this  experience  of  Mr.  Hoover,  and  summon 
to  his  aid  the  heads  of  business  and  technical 
newspapers  in  Canada.  A  conference  with  these 
men  wuld  give  him  some  vitally  important  in- 
formation about  trade  conditions  in  Canada' 
which,  it  is  safe  to  say,  he  does  not  possess  at 
the   present  time. 


Mr.  Fred.  B.  Miller,  who  ha*  just  been  appointed  by  the  Ontario 
Government  to  succeed  the  Hon.  I.  B.  Luca.s  as  a  member  of  the 
Hydro-electric  Power  Commission  of  Ontario.  Mr.  Miller  is  vice- 
presideut  of  Roger  Miller  and  Sons,  general  contractors,  a  firm 
known  throughout  Canada  for  its  efficient  work  and  its  absolute 
integrity  in  business. 


addition  to  the  sand  and  stone  aggregates,  finely  pul- 
verized limestone  or  portland  cement  is  ordinarily 
used  as  a  filler.  An  attempt  as  been  made  by  the 
bureau  to  determine  the  adaptability  of  slate  flour 
for  such  use.  The  results  of  its  experimental  work, 
while  not  yet  conclusive,  indicate  that  the  use  of  slate 
flour  as  a  filler  in  asphalt  road  surface  mixtures  would 
result  in  improved  highways  and  that  a  wide  use  of 
such  filler  would  afford  a  jjrofitable  outlet  for  waste 
slate,  with  consequent  advantage  to  the  slate  produc- 
ing industry.  The  cost  of  slate  flour  is  little  more 
than  half  that  of  portland  cement. 


ANCHORING  SHIFTING  SANDS. 

An  experiment  will  be  made  by  the  Ontario  Pro- 
vincial Forester  to  test  whether  the  shifting  sand 
dunes  of  Prince  Edward  county  can  be  anchored  by  the 
planting  of  belts  of  trees  in  the  sand  areas.  These 
sand  banks  under  the  influence  of  winds  from  Lake 
Ontario,  have  been  moving  inland,  covering  up  fertile 
lands  and  rendering  them  useless.  Tree  planting  has 
stopped  shifting  sands  in  France  and  other  countries, 
and  on  the  prairies  belts  of  trees  keep  light  soils  from 
drifting.  It  is  expected  the  plan  will  prove  equally 
successful  in  this  Ontario  county,  one  of  the  most  fer- 
tile in  the  whole  province. 
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Why  Money  is  Difficult  to  Obtain 
'   for  Building  Purposes 

Writing  on  the  relative  merits  of  various  invest- 
ments, a  contemporary  recently  pointed  to  the  rela- 
tively high  rate  of  returns  from  Government  bonds  of 
all  kinds  to-day  as  compared  with  mortgages.  In  the 
old  days,  when  Government  bonds  yielded  3i/^  and  4%, 
a  mortgage  yielded  6  and  6i/4%.  To-day,  with  Domin- 
ion bonds  yielding  around  6%,  mortgage  rates  have 
increased  very  little  and  certainly  not  in  proportion. 

It  has  often  been  pointed  out  in  these  pages  that  the 
difficulty  of  obtaining  mortgage  loans  is  probably  one 
of  the  biggest  obstacles  in  the  way  of  increased  building 
activities.  Quite  aside  from  the  possibility  that  the 
value  of  the  property  against  which  the  mortgage  is 
written  may  decrease  somewhat  in  value,  there  is  the 
other  consideration  that  Government  bonds,  with  the 
security  of  the  Dominion  of  Canada  behind  them,  or 
that  of  one  or  other  of  the  Provinces,  yield  almost  as 
great  a  return,  possess  the  added  advantage  of  an 
almost  certain  probability  of  appreciation  in  value,  and, 
in  addition,  the  Government  bonds  represent  a  much 
more  liquid  form  of  investment. 

It  should  be  the  case  that  the  Minister  of  Finance, 
whether  of  a  city,  a  province,  or  of  the  Dominion,  is 
sufficiently  in  touch  with  financial  conditions  that  he 
will  not  pay  more  for  his  loans  than  is  absolutely  neces- 
sary. We  believe  there  are  signs,  however,  and  the 
writer  feels  he  is  putting  it  very  mildly — that  the 
various  government  officials  who  are  responsible  for  the 
sale  of  bonds  on  different  occasions,  in  their  desire  to 
make  the  various  issues  attractive,  have  offered  more 
favorable  terms  than  was  necessary.  This  is  evident. 
We  think,  by  the  fact  that  practically  every  loan  that 


has  been  put  out  in  recent  times  has  been  oversub- 
scribed— some  of  them  two  or  three  times.  This  eager- 
ness on  the  part  of  the  general  public  to  subscribe  to 
government  securities  has  been  looked  upon  by  govern- 
ment officials,  we  fear,  as  a  sort  of  mark  of  approval — a 
vote  of  confidence  in  the  admnistratioa.  This  is,  prob- 
ably, not  the  explanation.  Writing  as  one  of  those  citi- 
zens, the  reason  for  the  ready  response  to  subscribe  for 
the  various  issues  is  the  fact  that  they  were  more  at- 
tractive, security  considered,  by  a  long  way,  than  any- 
thing else  in  sight. 

The  apparent  ease  with  which  money  has  been  ob- 
tainable from  the  general  public  for  government  pur- 
poses is  leading — or  has  already  led — to  two  general 
resuts:  First  our  governments  have  spent  money  too 
lavishly:  second,  money  has  been  invested  in  govern- 
ment bonds  that  would  normally  have  been  invested  in 
mortgages  and  industries  of  various  sorts  In  this  way 
the  financial  departments  of  our  various  governments, 
probably  with  the  very  intention  of  stimidating  indoa- 
try,  have,  indirectly,  been  the  means  of  contributing 
largely  to  its  stagnation. 

$340,000,000— the    Stupendous  Loss    Inflicted 
Annually  by  Unemtloyment  in  Canada 


The  American  Engineering  Council  recently  issued 
a  report  that  idle  men  and  machinery  are  causing  an 
annual  loss  of  nearly  a  billion  dollars  a  year  in  the 
metal  trades  industry  alone.  This  estimate  covers  the 
value  of  labor  only  and  does  not  include  the  value  of 
material  that  would  be  utilized  if  the  productivity  of 
labor  were  increased. 

How  does  this  apply  to  Canada  at  the  moment  T 
Senator  Gideon  Robertson,  Minister  of  Labor,  recently 
stated  that  17  per  cent,  of  all  labor  in  Canada  is  idle 
at  the  present  time  and  mentioned  the  total  figure  of 
labor's  numbers  as  800,000.  This  means  that  116,000 
men  are  producing  nothing.  On  the  supposition  that 
they  are  worth,  on  the  average,  say,  60  cents  an  hour, 
the  hourly  loss  to  the  country  is  $70,000;  the  daily  loss 
on  an  eight-hour  basis  is  $560,000  and  the  annual  loss, 
counting  300  days,  almost  $170,000,000. 

This  does  not  take  into  consideration  the  increase  in 
wealth  which  results  when  raw  materials  are  changed 
into  a  form  where  they  are  valuable  for  commercial 
purpose.  On  the  supposition  that  labor  represents  only 
half  of  the  cost  of  a  finished  product,  we  must  multiplr 
this  total  sum  by  2,  giving  $340,000,000,  as  the  annual 
loss. 

Think  of  this  eolo.ssal  annual  wa.ste — enough  to 
build  a  highway  costing  $:{4.0(X)  per  mile  across  Canada 
— three  times. 


Quebec  Contractors  Now  Merged  into  One 
Strong,  Representative   Organization 


The  conference  held  at  the  Builders'  Exchange, 
Montreal,  on  July  27.  marks  a  distinct  departure  in  the 
history  of  the  contracting  industry  in  the  Province  of 
Quebec.  The  organization  at  that  meeting  of  the  Aaso- 
ciation  of  Building  Industries  for  the  Province  of 
Quebec  looks  like  the  beginning  of  a  movement  which 
will  exert  a  distinct  influence  on  the  future  of  trade  in 
the  province,  so  far  as  legislation  is  concerned.  Hitherto 
the  duty  of  watching  proposed  legislation  and  taking 
action  thereon  has  devolved  on  the  Montreal  Builders' 
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Exchange,  sometimes  entailing  heavy  cost,  and  always 
considerable  trouble.  Constant  vigilance  is  necessary, 
and  despite  careful  watching,  bills  which  affect  the  con- 
tracting industry  slip  through  unnoticed. 

The  organization  of  the  new  association  will  enable 
representatives  of  the  industry  to  approach  the  govern- 
ment with  far  more  authorty  than  in  the  past,  either  by 
way  of  suggestions  on  given  subjects  or  in  opposing  the 
government  on  private  proposals  which  will  be  detri- 
mental to  the  trade  as  a  whoe.  Deputations  which  arc 
representative  necessarily  command  more  attention  than 
those  which  are  sectional. 

It  is  with  a  view  to  securing  this  unity  of  purpose 
that  effects  are  to  be  made  to  organize  additional  ex- 
changes in  the  province.  These  will  he  represented  in 
the  new  association,  which  will  thus  be  truly  provincial - 
wide  in  its  scope.  The  industry  is  taking  advantage  of 
the  comparatively  dull  times  to  set  its  house  in  order, 
thus  preparing  for  a  revival,  when  many  questions  re- 
lating to  labour  and  working  conditions  are  certan  to 
come  up  for  consideration.  Such  matters  can  be  best 
dealt  with  by  an  association  which  is  representative  of 
the  entire  industry. 

Manitoba's  $2,000,000  School 
for  the  Deaf 

Progress  Being  Made  with  the  Construction 

of  the  First  Unit  of  Large  Institution 

—Group  of  Buildings  Planned 

The  illustration  herewith  shows  the  progress  that  is 
being  made  with  the  construction  of  Manitoba's  pro- 
vincial scheme  for  the  training  of  the  deaf.  The  two 
buildings  illustrated  are  the  first  and  most  important  of 
the  group  of  buildings  comprising  the  scheme.  The 
other  buildings  are  to  be  erected  in  the  near  future 
and  in  order  according  to  requirements. 

The  main  building,  shown  on  the  right  of  the  illus- 
tration, is  in  the  shape  of  an  H.  250  feet  by  163  feet, 
and  is  to  be  the  vocational  school  and  dormitories.  The 
other  bulding,  on  the  left,  is  115  feet  by  100  feet  and  is 
to  be  the  power  house  and  dining  hall. 

The  walls  of  the  buildings  are  constructed  entirely 
of  Manitoba  Tyndal  stone,  a  limestone  which  is  very 
effective  in  color.  Around  the  windows,  doors,  and 
the  copings,  the  stone  is  cut,  and  tinished  bush  ham- 
mered. The  balance  of  the  work  is  all  Scotch  masonry, 
the  whole  producing  a  very  pleasing  effect.  The  roof 
is  to  be  variegated  purple  slate.  The  basement  walls 
are  of  concrete.  The  floor  system  throughout  is  of 
long  span  combination  concrete  and  tile  construction. 
The  outside  walls  are  furred  with  3  inch  hollow  tile, 
and  the  partitions  throughout  are  4  inch  and  6  inch  tile. 


The  walls  of  the  recreation  room  and  stair  halls  are  of 
salt  glazed  brick,  and  the  corridors  are  red  quarry 
tile.  The  balance  of  the  floors  are  cement  finish,  cov- 
ered with  battleship  linoleum. 

Messrs.  J.  D.  Atchison  &  Co.,  are  the  architects  and 
Messrs.  Carter-Halls- Aldinger  Co.,  Ltd.,  the  contractors. 

Demolition  of  Large   School 
on  New  Hotel  Site 

One  of  the  Largest  Wrecking  Operations   Carried 

Out  in  Montreal     to     Pave  Way     for    the 

Erection  of  the  Mount  Royal  Hotel 

Before  commencing  the  construction  of  the  Mount 
Royal  Hotel,  Peel  Street,  Montreal,  it  was  necessary 
to  clear  the  site  of  the  Protestant  High  School,  which 
occupied  the  major  part  of  the  area.  This  involved  one 
of  the  largest  wrecking  operations  carried  out  in  Mon- 
treal for  many  years.  The  school  was  a  building  of  four 
storeys,  of  very  substantial  construction,  with  an  ex- 
terior of  pressed  brick. 

The  contract  was  let  to  W.  Lajeunesse  &  Co.,  Mon- 
treal, who  paid  $18,000  cash  for  the  concession.  Work 
was  commenced  on  June  27,  the  contract  callng  for 
the  complete  demolition  of  the  building  within  45  work- 
ing days,  with  a  penalty  clause  for  every  day  over  this 
term.  When  it  became  known  that  operations  were  to 
be  commenced,  thousands  of  men  applied  on  the  job  for 
work,  and  during  the  first  few  days  the  representatives 
of  the  company  were  overwhelmed  with  applications  for 
work,  so  much  .so  that  they  had  to  get  in  through  the 
windows  of  the  school.  About  165  men  were  taken  on, 
and  this,  number  was  employed  throughout  the  period. 

In  order  to  prevent  dust,  and  also  breakages,  the 
bricks,  common  and  plastic,  were  conveyed  from  the 
various  floors  to  the  ground  by  two  freight  elevators, 
constructed  of  5  x  5  pine  lumber,  braced  together, 
taken  from  the  building.  These  elevators  were  about 
50  feet  high,  operated  by  steam,  and  were  placed  at  two 
ends  of  the  building.  The  bricks  were  immediately 
sold,  and  were  at  once  loaded  on  to  rigs  supplied  by 
the  purchasers.  This  method  of  conveying  and  loading 
proved  very  expeditious. 

The  various  pieces  of  lumber  were  conveyed  to  the 
ground  by  wooden  chutes  erected  at  each  floor,  while 
the  windows  and  various  interior  fittings  were  sent 
down  by  manual  labour.  The  lumber,  fittings,  etc., 
were  loaded  on  to  28  double  rigs,  and  sent  to  the 
extensive  yards  of  the  company  at  688  Notre  Dame 
Street  East,  where  28  men  were  employed  in  piling  the 
wrecked  material.  The  lavatory  fitting  were  shipped  to 
Regina.  In  order  to  prevent  unnecessary  damage  to  the 
material  it  was  necessary  to  appoint  a  foreman  on  each 
floor. 


»*     nil  I  M  M» 
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Chatham's  Experience   with 
Municipal  Asphalt  Plant 

Results  of  First  Year's  Operation  of  Hetherington  and  Berner  Type  of 
Paving  Outfit—Repair  Work  Especially  Satisfactory- 
Lower  Costs  Expected  This  Year 

By  C.  II.  K.  Fuller,  B.  A.  Sc,  city  engineer,  ("hathani,  Ont. 


The  City  of  Chatham  is  situated  in  South  Western 
Ontario  in  an  exceedingly  flat  clay  country  which  in 
the  wet  seaon  was  formerly  practically  impassible.  It 
is  said  by  some  of  the  older  residents  of  the  city  that,  in 
the  olden  days,  during  the  wet  season  no  vehicular 
traffic  was  possible  on  the  city  streets. 

It  was  therefore  not  remarkable  that  under  the 
impetus  of  necessity  the  city  was  forced  to  construct 
pavements  of  a  permanent  nature  giving  it  to-day  a 
remarkably  large  mileage  of  paved  streets.  No  one 
type  of  known  pavement  was  laid,  the  majority  of 
which  satisfied  the  needs  of.  the  city  for  many  years. 

At  the  beginning  of  the  year  1920,  Chatham  found 
itself  n  the  position  of  having  a  large  mileage  of  pave- 
ments, many  over  15  year  old,  requiring  repairs  or  com- 
plete renewal.  The  former  city  engineer,  Mr.  F.  P. 
Adams  and  the  chairman  of  the  Committee  of  the  De- 
partment of  Public  Works,  Mr.  H.  Pitzsimons  made  an 
exhaustive  study  to  determine  the  most  economical 
method  of  handling  the  city's  paving  problem.    It  was 


Tlie  Hetherington  and  Berner  asphalt  pavinp  plant 
installed  in  the  city  of  Chatham,  Ont. 

decided  to  purchase  an  asphalt  paving  plant,  partly  on 
account  of  the  difficulty  in  securing  competition  among 
contract  bidders,  partly  to  salvage  pavements  in  need 
of  reconstruction  by  use  of  hot  mix  asphalt. 
Descripton  of  the  Plant 
The  plant  purchased  was  a  Hetherington  and  Berner 
new  style  semi-portable,  2  kettle,  4  foot  drum  dryer, 
asphalt  paving  plant.  The  capacity  is  1,000  sq.  yards 
of  2  in.  pavement  per  day.  The  plant  is  33  feet  in  height 
from  botom  of  sand  pit  to  centre  line  of  headshaft  1» 
feet  wide  and  about  55  feet  long.  A  driveway  15  feet 
wide  with  10  feet  headroom  passes  through  the  centre 
of  the  plant  directly   under   the   mixer,    for   loading 


facilities.  On  one  side  of  the  driveway  are  the  dryen, 
feed  elevator,  exhauster  dust  collector,  etc.  On  the 
other  side  are  the  asphalt  kettles  and  mixer  room. 
Directly  over  the  driveway  is  the  hot  sand  elevator. 
sand  bin,  weighing  box,  and  mixer.  An  elevator  is  sup- 
plied also  for  the  lifting  of  the  asphalt  cement  from  the 
ground  to  the  kettles.  Each  batch  is  approximately 
9  cu.  ft.  of  mixture.  The  power  used  to  drive  the  plant 
is  Hydro-electric  using  a  40  horse  power  motor  with 
belt,  enclosed  in  a  separate  motor  room  alongside  the 
plant.  The  roof  and  sides  of  the  plant  are  of  corru- 
gated ron  over  wood  sheathing.  The  steel  work,  that  is, 
I  beams,  channels,  angles,  etc.,  were  suplied  and  erected 
by  the  Canadian  Des  Moines  Steel  Co.  of  Chatham. 
The  erection  of  the  plant  was  carried  on  under  the 
supervision  of  Hetherington  and  Berner. 

The  asphalt  bucket  is  supported  by  a  set  of  scales, 
which  weighs  the  tare  of  each  charge,  ensuring  the  cor- 
rect net  weight,  the  bucket  carrage  being  supported  on 
a  trackway.  The  aphalt  cement  is  melted  In  the  kettles 
which  are  spanned  by  the  overhead  trackway  so  that 
the  asphalt  may  be  readily  dipped  into  the  bucket  by 
the  attendant  standing  on  the  mixer  room  floor. 

The  total  cost  of  the  plant  including  the  erection 
was  approximately  .$20,000. 

Operation  of  the  Plant 

The  labor  used  n  operating  the  plant  is  as  follows: — 
3  men  feeding  conveyor,  1  fireman,  I  man  tending 
asphalt  kettles,  1  mixer  man  discharging  finished  ma- 
terial, who  acts  as  plant  foreman,  1  watchman  and  1 
plant  nspector.  The  plant  inspector  saw  that  all 
measurements  and  proportioning  of  the  mixtures  was 
correct,  checked  up  the  period  of  mixing,  saw  that  all 
batches  left  the  i)lant  at  the  proper  temperature,  made 
grading  tests  of  the  mineral  aggregate  and  made  up 
laboratory  samples  of  the  finished  mixture  and  for- 
warded these  to  the  laboratory  for  testing  three  or  four 
limes  per  day 

Laboratory  testing  was  carried  on  by  Clarence  A. 
Proctor,  Superintendent  of  Asphalt  Contraction,  City 
of  Detroit,  who  was  retained  by  the  City  of  Chatham 
for  this  purpose. 

The  average  temperature  of  each  load  leaving  the 
plant  was  325  dog.  F.  During  the  season  1920,  this 
plant  turned  out  30,327  square  yards  of  pavement  at  an 
average  thickness  of  2  in.  which  was  a  fair  yardage 
considering  the  lateness  of  the  commencement  of  opera- 
tions. The  cost  of  this  work  is  given  further  on  in  this 
article. 

Bepair  Work 

■  Needless  to  say  the.  first  work  commenced  was  the 
rojiairing  of  existing  pavements.  The  work  of  the 
plant  for  the  first  month  of  operation  was  devoted  solely 
to  this.  The  results  obtained  were  so  satisfactory  that 
not  a  dissenting  voice  was  heard,  a  most  remarkable 
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thing  on  a  municipal  job  and  which  speaks  for  itself. 

The  mixture  used  in  this  patch  work  was  a  Standard 
sheet  asphalt  mixture.    An  average  analysis  of  the  mix- 
ture used  in  this  class  of  work  would  be  as  follows : 
Bitumen — soluble  in  carbon  disulphide 10.8% 


Passing  200  mesh 
100 


Passing 


sieve 19 

9 
5 

50  mesh  sieve 30 

40      "       "      14 


80 


33% 
33% 


Passing     30  mesh  sieve 5 


20 
14 


"     9     23% 

100% 
Penetration  of  asphalt  cement  at  77  deg.  F.  58  to  63. 
The  usual  procedure  in  patch  work  of  first  thor- 
oughly cleaning  out  the  hole  to  be  patched  and  painting 
with  the  aphalt  previous  to  laying  tlie  patch  was  carried 


painted  with  a  Naptha  cut  back  paint  coat  made  by 
heating  the  asphalt  cement  from  275  deg.  to  300  deg.  F 
and  adding  one-third  of  naptha  or  gasoline.  The 
cement  gutters  were  also  painted. 

The  wearing  surface  was  then  laid  of  standard 
sheet  asphalt  specification  being  on  an  average  2  inches 
thick  compacted.  This  was  laid  from  curb  to  curb 
covering  the  cement  gutters  as  well  as  the  brick.  No 
binder  was  used  underneath  the  wearing  surface.  The 
worst  holes  were  brought  to  grade  with  the  mixture. 

The  work  was  done  as  a  5  year  local  improvement. 

The  total  cost  is  made  up  as  follows  on  a  square  yard 
basis. 

(1)  Material  cost  per  square  yard  including 
sand,  dust,  asphalt  testing,  coal,  power,  gasoline 
oils,  grease,  etc $  .87 

(2)  Plant  rental  charges 20 

(3)  Tools 08 
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Standard  cross-sections^jof  paveinente  laid  in  Chatham — Upper:  sheet  asphalt-.^lowers^portland  cement! concrete. 


out.  The  thickness  of  the  patches  varied  from  a  seal 
coat  to  2  in.  in  thickness.  The  amount  of  this  class  of 
work  completed  in  1920  was  ,10.580  sq.  yards. 

The  average  cost  of  this  amount  was  99c  per  square 
yard  including  all  material,  cost  of  hauling,  cost  of 
manufacturing  at  the  plant,  cost  of  laying  and  losses. 

Reconstruction  of  Existing  Pavements 

Under  this  heading  a  few  interesting  methods  of 
asphalt  paving  will  be  described  which  the  reader  may 
at  some  time  or  other  find  useful. 

(a)  Reconstruction  of  a  brick  pavement  16  years  old 
on  William  Street. 

The  total  yardage  of  this  piece  of  work  was  5528. 
The  pavement  was  first  thoroughly  flushed  and  cleaned 
with  ordnary  flushers.  After  flushing,  the  surface  was 
§rone  over  with  brooms  and  hooks  to  get  all  the  dirt 
from  the  surface.  Heavy  material  accumulated  in  the 
gutters  wehre  it  was  picked  up  and  hauled  away. 

After  the  pavement  had  dried  thoroughly  it  was 


(4)  Labor — including    manufacture    at    plant, 

hauling,  rolling,  etc 53 

Total  cost  per  square  yard $1.68 

A  typical  analysis  of  the  finished  pavement  mixture 
is  as  follows: 

Bitumen  soluble  in  carbon  dsulphide 10.54% 

Passing  200  mesh  sieve 12 

100      "       "     11 

80      "       ;'     7     30% 

50  mesh  sieve    24 

"       20    46% 

meat  aiff  7 


Passing 
Passing 


40 

20 
10 


4    24% 


(b)  Resurfacing  an  old  hot-mix  asphalt  pavement. 

The  total  yardage  of  this  work  was  10,574  sq.  yards. 
The  street  was  first  thoroughly  washed  with  a  hose  so 
that  it  would  be  clean  and  drj'  when  ready  to  com- 
mence work. 
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A  naptha  cut  back  asphalt  paint  coat  was  applied 
to  the  pavement  similarly  to  that  described  in  the 
former  example  at  a  temperature  of  about  300  deg.  F. 

Standard  sheet  asphalt  mixture  was  then  laid  over 
this  and  thoroughly  compacted  to  a  thickness  of  one 
half  inch,  the  bad  holes  prevously  having  been  filled. 
Gutters  were  also  covered  to  the  curb. 

This  work  was  also  done  as  a  5  vear  local  improve- 
ment. 

The  cost  is  made  up  as  follows  on  a  square  yard 
basis. 

(a)  Material   $0.47  per  square  yard 

(b)  Plant  rental  charge 0.20    "         "         " 

(c)  Tools  repairs 0.08     "         "         " 

(d)  Labor 0.21     "         "         " 

Total  cost  per  square  yard  $0.96 

Analyses  of  typical  samples  ndicates  a  close  approxu 
mation  to  those  already  given. 

c  ( )  Constructing  an  aphalt  weaxing  surface  on  an  exist- 
ing waterbound  macadam  pavement. 

The  total  yardage  of  this  piece  of  work  was  208;! 
sq.  yards. 

On  account  of  the  thickness  of  the  old  waterbound 
macadam  it  was  decided  to  ue  it  as  a  foundation  and 
lay  the  asphalt  wearing  course  directl  yon  top.  Before 
doing  this  the  surface  of  the  old  road  was  brought  to  a 
satisfactory  grade  by  the  addition  of  fresh  crushed 
stone  and  by  thoroughly  rolling  with  a  14  ton  roller.    It 
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was  when  well  swept  after  allowing  traffic  to  assuit  in 
compacting  the  base  for  a  period  of  a  week. 

As  asphalt  binder  consisting  of  from  %  in.  stone  to 
cliips  and  li/jj  inches  thick  was  then  laid  directly  over 
the  prepared  foundation.  This  binder  might  be  called 
an  intermediate  binder  as  distinguished  frwn  open  and 
close  binder  It  held  about  iVz  per  cent,  btiumen  and 
was  laid  and  rolled  so  as  to  for  ma  smooth,  regular  sur- 
laee  for  the  wearing  course. 

The  wearing  course,  showing  a  typical  analysis  simi- 
lar to  those  indicated  before,  was  laid  on  the  binder 
course  at  an  average  temperature  of  300  deg.  F  and 
raked  to  give  a  thickness  of  IVz  nches  when  compacted. 
This  work  was  done  as  a  10  year  local  improvement 
the  total  cost  per  square  yard  is  shown  as  follows- 
(1)  Material  cost  of  binder  course,  wearing  course 
and  crushed  stone  additions  to 

^"''^'^^pT  Vp  ••;•,•■: *l-3^  P^^  «<!""«  y"d 

i'i)  riant  Rental  charges  ..     .20     "         "         " 

(3)  Tools  and  repairs  charge      .08     "         "         '• 

(4)  Labor— (includes 

Foundation    $101     "         "         " 

Total  cost  per  square  yard  $2.66 
A  few  otiier  pieces  of  work  were  carried  out  besides 
those  described  before,  one  of  these  being  the  srufacing 
ot  a  brick  pavement  around  the  City  Hall  wth  Ms  an 
inch  ot  sheet  aphalt  in  order  to  deaden  the  noise  of 
passing  vehicles.  If  this  improvement  lasts  for  three 
years,  as  it  is  expected  to  do,  it  will  have  served  its 
purpose. 

■  .P'l^.uP"'"*  .°^,  >°t"e«t  ^tiich  might  be  mentioned 
IS  that  the  a.sphalt  mixture  in  each  of  these  pavements 
constructed  was  brought  flush  to  the  faces  of  the  curbs 
which  18  now  beioming  pretty  well  a  standardized 
prartice. 

In  summing  up  it  might  be  stated  that  the  results 

obtained  so  far  have  more  than  satisfied  the  expecta- 

lons  of  those  in  charge,  e.specally  when  it  is  considered 

that  It  was  necessary   to    break    in    an    inexperienced 

asphalt  paving  force. 

This  Year's  Work. 

Work  at  present  under  construction  or  alreadv  com- 
pleted this  season  (1921)  amounts  to  20,000  sq  yds  of 
new  work  and  !),000  sq.  yds  of  reshrfacing  It  is  ex- 
pected that  15.000  square  yards  more  will  be  completed 
by  the  end  of  the  year. 

All  permanent  work  s  beng  constructed  on  the  usual 
cement  concrete  base  with  curbs  having  a  slight  batter 
on  the  face.  Sheet  asphat  with  varying  mixes  for  heavy 
or  ight  traffic  is  used  as  the  wearing  surface  with  1% 
inches  of  binder  composed  of  50%—%  in.  crushed  stone 
and  50%  gravel  and  approx:— 5147c  asphalt  cement. 

The  price  of  materials  is  somewhat  less  this  season 
than  in  1920  and  the  efficiency  of  labor  greater.  It  is 
expected  that  the  costs  of  the  asphalt  work  done  this 
years  will  be  considerably  less  than  those  indicated 
above  which  were  based  on  labor  50c  per  hour,  teams 
$1.00  per  hour,  asphalt  $40.00  per  ton,  dust  $8.00  per 
ton.  crushed  stone  $2.40  per  ton. 


Form  ii.^ied  in  making  reports  on  Chatham's  a.-iphalt  plaut 


Electrical  Work  on  Canada    Cement    Bidg. 

The  Canadian  Comtock  Company.  Ltd.,  ha.s  been 
awarded  the  contract  for  the  electrical  work  in  connec- 
tion with  the  new  building  being  erected  for  the  Canada 
Cement  (^ompany,  Phillips  Square,  Montreal.  The  gen- 
eral contractors  are  the  George  A.  Fuller  Companv  and 
the  architect  is  E.  I.  Barott. 
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$2,000,000  Store  in  Victoria,  for 
the  Hudson  s  Bay  Go. 

Handsome  Building  Completed  After    Being  Held  Up  During  the  War — 

Resourceful  Method  of  Handling  Concrete  Results  in 

Low  Costs  and  Speedy  Construction 


Work  has  been  completed,  excepting  the  finishing 
touches,  on  the  handsome  new  structure  erected 
in  Victoria  for  the  Hudson's  Bay  Company,  the  gen- 
eral contractors,  Messrs-  Carter.  Halls,  Aldinger 
Company,  of  Winnipeg,  having  carried  out  the  under- 
taking- most  expeditiously.  This  new  block  is  to  ac- 
commodate the  general  store  business  which  the 
Hudson's  Bay  Company  is  opening  in  the  provin- 
cial capital,  which  enterprise  has  been  long  delayed  by 
war  and  other  conditions.  The  walls  of  the  structure 
were  erected  some  years  ago,  but  during  the  entire 
war  peroid  no  effort  was  made  to  complete  it,  as  it 
would  have  been  an  unpropitious  time  to  attempt  the 
stocking  and  opening  of  such  a  retail  store  as  the 
Hudson's  Bay  Company  will  now  have.  Last  year 
the  announcement  was  made  that  the  building  was  to 
be  completed,  and  siince  then  the  various  sub-con- 
tractors have  been  busy 

The  building,  which  is  a  five-story  block,  with 
mezzanine  tloor  and  full  basement,  is  located  at  the 
corner  of  Douglas  and  Fishguard  streets,  in  the  cen- 
tre of  the  down-town  shopping  district.  It  is  an  im- 
posing structure  of  reinforced  steel  and  concrete  of 
the  be'am  and  slab  type,  with  ornamental  terra  cotta 
exterior.  The  ground  floor  is  very  handsomely  dec- 
orated, ornamental  plaster  work  featuring  a  hung 
ceiling,  with  cornice  run  on  the  beams,  and  ornam- 
ental caps  on  the  columns.       This  floor,  as  well  as 


The  Hudson's  Bay  Companv's  new  departmental  store    recently 
completeti  in  Victoria,  B.  C. 

the  mezzanine,  second  and  third  floors,  will  be  de- 
voted entirely  to  the  display  of  retail  stock,  and  the 
-space  is  to  be  laid  out  in  the  most  modern  manner. 
On  the  fourth  floor,  there  is  also  considerable  space 
to  be  given  to  sales  and  stock  display.  The  various 
features  of  the  new  shop,  such  as'  rendezvous, 
restaurant,  kitchen,  general  offices,  board  room,  etc.- 
are  located  on  this  floor. 

In  the  arrangemeni  of  the  interior  every  attenton 
has  been  paid  to  convenience  and  safety.     There  are 


two  stairways  from  top  to  bottom  for  the  public  and 
a  third  for  employees.  These  are  all  fireproof  con- 
struction. The  passenger  ele\'ator  service  is  c^ 
ample  capacity  as  three  elevators  have  been  instal- 
led.    For  the  handling  of  goods  to  the  various  floors 


The  concretinji  plant  fur  the  Hudson's  Bav  Comiiany's  store 
was  controlled  by  the  three  levers  shown  fn  the  illii.-tration, 
one  controlling  each  of  the  two  material  lioppers  and  one  for 
dropping  the  batch  into  the  mixer. 

two  freight  elevators  have  also  been  installed.  A 
parcel  chute  system  will  carry  parcels  to  the  base- 
ment where  they  will  be  distriibiited  to  the  delivery 
routes.  Accommodation  of  excellent  type  in  the 
way  of  sanitary  arrangements  for  both  customers 
and  employees  is  provided'  on  every  floor  in  the 
building,  while  the  'rendezvous'  on  the  top  floor  is  a 
rest  room  of  ample  proportions  and  attractive 
arrangement.  The  restaurant,  on  the  same  floor,  is 
a  splendidly  lighted  room,  commanding  a  fine  view. 
The  walls  are  panelled  in  wood,  enamelled  in  white. 
While  the  building  is  not  independent  of  outside 
services  such  .-\s  power,  light  and  water,  it  is  almost 
self-contained.     In  the  basement  are  installed  boilers, 
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power  production  plant,  including  motor-generator 
for  light,  also  the  refrigerating  and  ventilating 
plant.  The  stack  for  the  fire  room  is  erected  outside 
the  building  and  is  five  feet  in  diameter  with  fire 
brick  lining.  Above  the  roof  of  the  block  rise  the 
elevator  penthouses  and  the  fan  room  for  the 
ventilation  system. 

In  August  of  last  year  the  general  contractors, 
Messrs.  Carter,  Halls,  Aldingeir  Co..  Ltd.,  started 
work  on  the  completion  oi  the  building.     The  bulk 


iffii/ll![9 


Showing  one  man  uj>eraling  llii'  lioijper  gates. 

of  t<he  mechanical  work,  such  as  plumlbnng,  steam- 
fitting,  electrical  work,  ventilating  and  refrigerating 
plant,  had  to  be  installed  before  the  general  contract- 
ors conld  do  much  on  their  work.  Early  in  the  pre- 
sent year  the  concrete  floors,  floor  fill,  tile  furring  of 
walls,  tile  partitions  and  concrete  stairways  were 
started.  Later  the  plastering  and  following  that  the 
wood  floors  and  wood  finishing  and  painting  were 
begun.  All  this  has  been  carried  to  completion  by 
the  combined  efforts  of  contractors  and  architects  in 
less  than  four  months.  The  whole  contract  for  coni- 
])lction  has  taken  about  ten  months.  The  structure 
complete  stands  at  a  cost  of  approximately  $2,000,000. 
Accompanying    photographs    illustrate    the    con- 


crete plant  used  on  this  job,  which  will  be  of 
interest  and  value  to  other  contractors.  Discussing 
this  method,  which  was  adopted  because  applicable 
to  the  fHarticuIar  situation,  Mr.  J.  C.  Weston,  general 
superintendent  for  the  Carter,  Halls  Aldinger  Com- 
pany, says : — 

"  We  were  able  to  team  in  onto  the  ground  floor 
and  we  therefore  put  our  mixer  in  the  basement, 
dumping  material  through  two  holes  in  the  floor 
into  two  hoppers,  one  for  sand  and  one  for  stone. 
We  had  a  control  or  feed  gate  on  these  hoppers, 
through  which  we  fed  a  batch  hopper,  measuring 
the  material  by  marking  the  batch  hopper  with  nails. 
The  cement  was  dumped  in  by  the  man  who  operated 
the  hopper  gates.  When  a  batch  was  ready  and  the 
mixer  empty,  the  centre  lever  was  pulled  down  and 
the  batch  shot  into  tfhe  mixer.  Three  men  operated 
the  whole  plant  at  a  very  low  cost.  Of  course  it  is 
only  adaptable  to  a  like  circumstance,  where  you  can 
team  right  over  your  mixer,  but  its  novelty  and 
practicability  will  no  doubt  be  interesting  to  many 
of  your  readers." 

Messrs.  Horwood  &  White,  Toronto,  were 
architects  of  the  building,  Messrs.  Green  &  Lister, 
VVinnipeg,  are  contractors  for  the  plumbing,  steam- 
fitting,  refrigerating  machinery,  wiring  and  motor- 
generators.  Other  sub-contractors  were  Architec- 
tural Bronze  &  Iron  Company,  Toronto,  ornamental 
iron  work;  Otis  Fensom  Company,  elevators. 
Other  sections  of  the  work  were  handled  directly  by 
the  general  contractors,  Messrs.  Carter,  Halls, 
Aldinger  Company. 


A  Simple  Plug  for  Testing 
Water  Mains 

By  E.  T.  Austin,  Manager,  Water  Works  Dept,  BelleWIle,  Ont 

I  have  received  several  communications  from  con- 
tractors for  a  sure,  simple,  inexpensive  plug  for  test- 
ing mains.  Such  a  device  is  indicated  in  the  drawing 
which  shows  a  plug  that  has  met  the  requirements, 
as  we  have  tested  this  out  for  several  years  on  4  in.. 
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6  in.,  and  8  in.,  pipe. 

This  plug  can  be  easily  made  at  almost  any  black- 
smith shop  or  machine  shop.  The  wooden  plug 
sTiould  be  of  white  pine  or  cedar. 

If  a  vent  is  required  to  release  the  air  from  the  pipe 
the  wooden  plug  can  be  bored  and  a  Va  in.  pipe  with 
lock  nut  on  the  inside  to  make  it  water  tight,  and  a 
valve  put  on  the  outside.  This  valve  can  then  be 
opened  as  soon  as  the  water  is  turned  on,  and  the  air 
will  escape  and  the  pipe  line  will  fill  to  the  end  with 
water. 

One  contractor,  after  using  the  plug  last  vvi  • 
advised  me  that  it  was  very  sati.^factory  as  the  pipe 
line  that  he  was  working  on  had  valves  eiglit  to  nine 
hundred  feet  apart,  and  by  using  this  plug  he  could 
test  out  every  day  and  backfill  before  the  frost  had 
time  to  make  it  impossible. 

[Very  favorable  conimentfl  on  thie  device  described  above  were 
made  in  an  article  by  Mr.  T.  J.  McLeari,  contractor  of  Wingham, 
Ont.,  which  appeared  in  the  Contract  Record  of  May  11,  1921. 
page  460— Editor] 


The  Growth  of  the  Good 
Roads    Movement 

The  Development  of  Public  Sentiment  in  Favor 

of  Improved  Highways — Increase  in 

Automotive  Traffic 

By  C.  S.  Lee,  Director,  Highways  Iniprovenient  Service,  New  York 

The  growth  of  "the  good  roads  movement"  in 
the  United  States,  since  its  organized  inccDtion  in 
1880,  and  with  the  great  stimulus  it  received  in  the 
periods  immediately  following  the  advent  of  the  auto- 
mobile and  the  appearance  of  the  motor  truck,  has 
been  so  rapid,  so  extensive  and  .so  effective  that  high- 
way con.struction  today  constitutes  one  of  the  great- 
est, if  not  the  greatest,  problems  in  tbe  economic 
life  of  this  continent. 

There  are  now  1702  organized  agencies  actively 
and  directly  pleading  the  cause  of  good  roads.  The 
automotive  agitation,  to  date  has  brought  about  the 
construction  of  310,000  miles  of  surface  highways,  rais- 
ing the  highway  mileage  of  the  United  States  to  2,478, 
552  and  that  of  Canada  to  225,000. 

The  automotive  industry,  with  369  manufacturing 
nlants  capitalized  at  $1,204,378,642  and  employing 
325,000  workmen ;  having  an  annual  outout  of  2,205. 
197  passenger  cars  and  trucks  valued  at  $3,594,814,620. 
and  supplemented,  as  it  is.  bv  1,900  firms  producing 
auto  parts  valued  at  $300,000,000  a  year,  together 
with  1,000  firms  manufacturing  annually  35,000.000 
tires  valued  at  $1,000,000,000,  is  absolutely  dependent 
UDon  highway  improvement  for  its  stability  and  upon 
increased  road  mileage  for  greater  exi^ansion.  In 
addition,  33,000  distributors  of  automobiles  are  in- 
volved as  well  as  45,800  dealers  in  automobile  acces- 
sories and  35,000  dealers  in  tires.  So  great,  too,  has 
the  road-building  industry  become,  in  consequence  of 
the  demand  for  improved  roads,  that  there  are  now 
7.500  contracting  firms  engaged  in  actual  construc- 
tion work.  The  roads  are  now  traversed  by  9.211.295 
licensed  cars  and  trucks,  of  which  3,000.000  are  used 
on  the  farms.  These  cars  consumed  3.200,000.000  gal- 
lons of  gasoline  last  year. 

Prior  to  1880,  when  Amos  G.  Batchelder,  late 
Chairman,  the  Executive  Board,  American  Automobile 
Association  at   Wa^ington,    with    H.    S.    Earle    of 


Detroit  and  other  pioneer  advocates,  organized  the 
League  of  .American  Wheelmen  and  began  a  syste- 
matic campaign,  a  good  roads  enthusiast  was  looked 
upon  with  undisguised  curiosity  or  amusement  as 
something  of  "a  nut" — a  loquacious,  but,  no  doubt, 
well  meaning  person  who  might  be  seen  but  not 
heard.  Usually  he  was  promptly  "sat  down  upon" 
by  the  lugubrious  taxpayer. 

Opposition  gradually  melted  away,  however,  as  the 
camjjaign  became  more  fullv  organized  and  extended, 
.^ince  18hO  more  than  $3,000,000,000  has  been  spent 
for  highway  improvement  in  Canada  and  the  United 
States.  More  than  $1,300,000,000  is  now  available, 
and  $1..=;00,000.000  additional  will  be  necessary  to 
carry  out  ])rojects  under  contem])lation.  And  yet, 
with  all  this,  only  a  beginning  has  been  made.  Bil- 
lions more  must  be  expended  before  the  country  has 
anything  like  a  highway  system  adequate  to  the 
traffic  needs. 

The  demand  for  good  roads  and  the  progress  made 
in  road  building  has  evolved  many  types  of  hard 
surfaced  roadway,  of  which  the  bituminous  are  in 
greatest  general  use.  The  popularity  of  these  types, 
especially  those  of  the  .sheet  asj)halt,  the  asj)haltic 
concrete  and  asphaltic  macadam,  is  due  to  their  long 
wearing  qualities,  resiliency  aga  nst  traffice  impact, 
thistlessness,  noiselessness,  cleanliness  and  low-  cost 
of  upkeep.  Brick  and  concrete  roads  have  al.so  dev- 
elo'ied  with  the  agitation  as  have  the  wooden  block 
and  granite  block  types.  The  most  recent  available 
figures  give  42.11  per  cent,  of  the  surfaced  roads  in 
the  United  States  as  being  of  gravel,  25.22  per  cent 
as  of  macadam.  17.16  per  cent  as  of  sand-clay,  10.98 
per  cent  as  of  asphalt  and  other  bituminous  materials, 
3.91  ])er  cent  of  concrete  and  0.62  per  cent  of  brick. 
The  figures  for  the  asphaltic  and  brick  types, —  a 
total  of  15.53  per  cent  show  the  extent  to  which  the 
city  types  of  pavement  have  been  adojited  in  the 
rural  districts.  The  wooden  block  and  the  granite 
block  types  do  not  a])pear  to  have  progressed  as  yet 
beyond  the  city  boundaries. 

The  extent  to  wliich  the  dustless  types  of  pave- 
ment are  being  adopted  is  further  shown  by  testimony 
given  recently  before  the  Senate  Committee  on  Post 
Offices  and  Post  Roads  at  Washington,  by  Thomas 
II.  Mac  Donald,  chief  of  the  United  States  Bureau  of 
Public  Roads,  whose  tabulations  showed  that  107 
Federal  aid  projects  completed  and  paid  for  to  May 
25.  this  year,  were  roads  built  of  bituminous  mater- 
ials. 


The  first  Canadian  convention  of  the  Society  of 
Chemical  Industry,  which,  with  its  many  branches, 
covers  the  whole  British  Empire,  will  open  in  Mon- 
treal, August  22,  with  Sir  William  Pope,  president,  in 
the  chair.  It  is  anticipated  that  over  two  hundred 
chemists  from  all  parts  of  the  Empire  will  be  in  atten- 
dance, including  representatives  of  the  New  York 
branch,  the  only  outside  branch. 


East  end  citizens  of  Toronto  will  probably  not  have 
to  wait  as  long  as  at  first  anticipated  to  see  the  present 
lake  front  in  their  district  improved.  Aid.  Cruise 
has  advised  that  initial  operations  may  commence 
about  September  15.  opposite  the  Woodbine  Race- 
track, under  the  eastern  section  improvement  plan, 
])roviding  the  huge  suction  pump  arrives  from  its  pre- 
sent engagement  on  the  Chippawa  Canal. 
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Factors  Governing  the  Selection 

and  Protection  of  Sources 

of  Water  Supply 

By  J.  K.  HoskiriH,  Associate  Sanitary  Kuf^ineer,  U.  S.  Public  Health  Service 
[Published  as  a  supplement  to  the  Public  Health  Reports] 


A  wholesome,  ample,  and  satisfactory  supply  ot 
water  is  one  of  the  fundamental  needs  of  any  com- 
munity, regardless  of  its  size,  and,  therefore,  the  selec- 
tion of  the  source  of  a  supply  having  these  qualities  is 
a  problem  that  has  been  solved  or  must  be  solved  by 
every  group  of  individuals  forming  a  community,  re- 
gardless of  whether  this  group  be  the  isolated  family 
or  the  large  city.  The  degree  of  success  attained  in 
the  handling  of  this  problem  is  quite  closely  related 
to  the  comfort,  well  being,  and  health  of  the  com- 
munity. 

There  are  certain  facts  that  must  be  taken  into  con- 
sideration in  the  selection  of  a  suitable  source  of  water 
supply,  and  these  various  factors  must  be  weighed  in 
the  light  of  local  requirements  in  order  that  that  source 
may  be  chosen  which  most  nearly  meets  the  local 
needs.  No  absolute  rules  can  be  laid  down  for  univer- 
sal adoption,  but  general  principles  can  be  stated 
which,  through  long  experience,  have  been  found  to 
be  of  value  in  reaching  a  wise  decision.  The  follow- 
ing are  some  of  the  factors  that  must  be  considered: 
the  nature  and  extent  of  use  of  the  contemplated 
supply ;  the  sources  available ;  the  quantity  of  water 
available ;  the  quality  of  available  supplies ;  the  possi- 
bilities of  pollution  of  the  supply;  the  natural  safe- 
guards that  may  be  employed  for  protecting  the 
supply;  and  the  cost  of  installation  and  operation  of 
system. 

Nature  and  Extent  of  Use. 

The  nature  and  extent  of  use  of  a  contemplated 
water  supply  will  often  determine  the  choice  of  a 
source.  If  water  is  to  be  used  for  industrial  purposes, 
such  as  boiler  feed  water  or  for  washing  of  white 
paper  stock,  evidently  the  qualities  required  would  be 
different  from  those  necessary  in  a  water  used  for  cool- 
ing or  condensing  purposes  or  for  fire  protection.  If  the 
supply  is  to  be  used  for  drinking  and  other  domestic 
purposes,  then  other  qualities  are  requisite,  such  as 
freedom  from  disease  organisms,  qualities  not  essential 
to  a  strictly  industrial  supply. 

For  obvious  reasons  the  extent  of  use  must  be 
known.  A  small  mountain  stream  might  readily 
supply  a  village  but  be  entirely  inadequate  for  a  grow- 
ing city ;  or  a  well  might  be  of  ample  capacity  for  one 
industry  but  totally  unable  to  supply  a  community. 
The  ultimate  yield  of  any  prospective  source  must 
always  be  considered  and  reasonable  assurance  obtain- 
ed that  it  will  always  exceed  the  maximum  anticipated 
demand. 

Sources  of  Supply. 

After  the  nature  and  extent  of  use  are  determined, 
the  selection  of  a  source  will  evidently  be  somewhat 
restricted.     It  may  be  well,  therefore,  to  discuss  the 


various  sources  of  water  so  that  all  available  supplies 
may  be  given  consideration. 

Primarily,  all  available  water  is  of  meteoric  origin. 
Water  is  evaporated  from  the  ocean  and  surface  of  the 
earth,  is  condensed  and  falls  as  rain,  and  then  flows 
either  on  the  surface  or  underground,  from  higher  to 
lower  levels  until  the  ocean  is  again  reached,  thus 
completing  the  cycle.  It  is  therefore  necessary  to 
obtain  a  supply  from  some  source  within  this  cycle. 
Since  the  collection  of  falling  rainwater  is  expensive 
and  difficult,  although  often  resorted  to  by  individual 
families,  the  remaining  sources,  surface  and  under- 
ground waters,  are  usually  those  generally  considered. 

Collection  of  rainwater  is  usually  feasible  only  for 
restricted  use,  such  as  individual  families,  because  of 
the  necessary  surface  required  for  such  collection. 
Roofs  are  the  most  common  collecting  surface  used,  and 
the  water  drained  therefrom  is  stored  in  various  ways. 
Such  storage  should  not  be  exposed  to  light  because  of 
the  rapid  development,  under  such  conditions,  of  van- 
ous  organisms  and  plant  life  that  will  implant  disagree- 
able odors  and  tastes  to  the  stored  water. 

Surface  water  may  be  secured  from  flowing  streams 
or  from  natural  lakes.  Water  may  be  pumped  di- 
rectly from  streams  or  it  may  be  diverted  into  impound- 
ing storage  reservoirs,  and  supplies  of  water  are  fre- 
quently drawn  directly  from  them.  Owing  to  the 
necessary  contact  with  the  surface  of  the  earth  and  the 
existing  polluting  condition  thus  encountered,  surface 
waters  contain  varying  amounts  of  dissolved  and  sus- 
pended foreign  matters  that  often  render  the  supply 
objectionable  and  even  unsafe. 

That  portion  of  the  rain  water  falling  on  the  earth 
that  percolates  through  the  surface  layers  and  fills  the 
interstices  of  the  porous  material  encountered,  is  re- 
ferred to  as  underground  water.  Owing  to  the  close 
contact  of  such  waters  with  the  earth,  ground  waters 
frequently  carry  in  solution  considerable  quantities 
of  mineral  substances,  such  as  iron,  salt,  sulphur,  lime- 
stone etc.  Ground  waters  may  be  collected  by  means 
of  wells  reaching  into  the  submerged  strata,  by  springs. 
or  by  horizontal  or  inclined  collecting  galleries  chan- 
neled or  driven  so  as  to  intercept  or  divert  the  natural 
underground  flow. 

Well  Supplies. 

Wells  are  of  three  general  types :  shallow,  deep,  and 
artesian.  Shallow  wells  are  what  the  name  implies 
and  draw  their  supply  from  ground-water  storage  of 
the  surface  earth  layers.  They  arc  therefore  fre- 
quently subject  to  gross  contamination,  and  for  this 
reason  their  use  for  domestic  supply  in  urban  commun 
itics  is  usually  prohibited. 

Deep  wells  are  those  reaching  to  the  deeper  water- 
bearing strata  of  the  earth,  thus  drawing  water  from 
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the  truly  underground  sources  of  ground-water  stor- 
age. Surface  water  is  usually  excluded  from  such  wells 
by  means  of  water-tight  casings  or  linings  extending 
from  above  the  surface  downward  to  the  underground 
water-bearing  stratum  that  furnishes  the  supply. 
Deep  wells  are  driven,  bored  or  drilled  depending  on 
whether  the  casings  have  been  driven  through  soft 
strata,  by  means  of  blows,  or  bored  through  clay  and 
similar  easily  penetrable  material  by  means  of  augers, 
oi  drilled  where  harder  strata  are  encountered.  In 
some  cases  all  three  methods  may  have  been  employed 
on  the  same  well. 

Artesian  well  are  those  that  flow,  owing  to  under- 
ground hydro-static  pressure.  This  pressure  is 
usually  developed  by  a  warped,  porous,  water-bearing 
stratum  being  inclosed  between  two  impervious  layers, 
and  receiving  its  water  at  a  higher  elevation  than  that 
of  the  ground  surface  at  the  point  tapped  by  the  well. 
Deep,  non-flowing  wells  are  frequently  but  incorrectly 
termed  artesian  wells. 

Owing  to  the  force  of  gravity,  underground  waters, 
unless  impeded  are  in  continuous  motion.  Because  of 
various  geological  formations  of  impervious  materials, 
the  underground  flow  may  be  forced  to  the  surface  and 
form  a  spring.  Such  springs  frequently  exist  in  hilly 
country  with  underlying  rock  formations;  they  are 
often-times  of  considerable  volume  and  may  thus 
furnish  suitable  sources  of  water  suply.  Springs  fre- 
quently form  the  sources  of  surface  streams  or  emerge 
along  stream  channels,  thus  becoming  part  of  the  sur- 
face supply. 

Infiltration  galleries  are  usually  tunnels,  collecting 
pipes,  or  chambers  constructed  across  the  underground 
flow  channels  in  such  a  manner  as  to  divert  the  normal 
course  of  the  underground  water  to  central  collecting 
points  from  which  it  may  be  taken  as  desired.  The 
most  advantageous  locations  for  such  works  are  gen- 
erally at  low  points  along  the  base  of  inclined  imper- 
vious strata  upon  which  pervious  water-bearing  strata 
are  superimposed.  Infiltration  cribs  have  frequently 
been  placed  along  stream  channels,  below  the  surface, 
thereby  drawing  part  of  the  supply  from  underground 
sources  and  part  from  the  surface  supply  of  the  stream. 
Owing  to  the  uncertainty  of  the  quality  of  the  water 
thus  obtained,  it  is  inadvisable  to  use  such  a  source 
unless  further  treatment  is  contemplated. 

Quantity  of  Water  Available. 

An  important  factor  in  selecting  a  source  of  water 
supply  is  that  of  sufficient  quantity  from  the  contem- 
plated source.  In  reaching  a  proper  determination 
on  this  question,  capable  engineering  advice  should  be 
sought,  for  varying  factors  exert  a  most  important 
role  in  the  yield  of  different  watersheds.  Moreover, 
the  determination  of  the  probable  maximum  demand 
of  water  requires  careful  study.  It  should  be  borne  in 
mind,  however,  that  the  amount  of  rainfall  is  always  the 
maximum  limit  of  available  supply.  Hence  the  vol- 
ume and  distribution  of  rainfall,  the  size  of  the  catch- 
ment area,  and  the  percentage  of  the  rainfall  that  is 
actually  available  are  functions  of  the  yield  that  may 
be  expected  from  any  source.  Each  of  these  factors 
can  hz  further  analyzed  into  its  component  part  so 
that  an  intelligent  estimate  can  be  formed  of  the  weight 
or  value  of  the  whole.  Thus,  in  the  matter  of  a  surface 
supply,  the  percentage  of  the  rainfall  actually  running 
off  is  altered  by  such  conditions  as  permeability  of  the 
top  soil,  evaporation  transpiration,  temperature  and 
other  factors. 


In  estimating  the  yield  from  underground  sources, 
still  other  conditions  must  be  given  consideration. 
The  nature  extent  and  position  of  the  various  of  the 
various  geological  formations  largely  determine  the 
volume  of  underground  water  available  in  any  region 
as  well  as  the  quality  of  the  supply.  A  considerable 
knowledge  of  the  geology  of  a  regoin  is  therefore  re- 
quired if  one  is  to  judge  competently  the  extent  of  an 
underground  source  of  water. 

In  many  cases  the  total  amount  of  surface  water 
available  from  a  given  source  is  ample,  but  owing  to 
various  conditions  the  run-off  may  be  exceedingly  vari- 
able and  hence  at  certain  seasons  be  entirely  inad- 
equate.. To  tide  over  such  dry  periods,  impounding 
or  storage  reservoirs  may  be  necessary  in  order  to 
retain  part  of  the  excess  flow  during  the  wet  season 
and  release  it  when  needed.  Many  instances  of  such 
equalization  systems  are  in  operation. 

The  problem  of  securing  a  suitable  quantity  of 
water  is  therefore  very  frequently  an  engineering  pro- 
blem that  requires  considerable  study  and  experience 
for  its  proper  solution,  and  no  such  problem  should 
be  undertaken  without  the  assistance  of  competerft 
engineering  advice. 

Quality  of  Water. 

In  the  selection  of  a  source  of  water  supply,  quality 
is  a  prime  requisite,  and  this  fact  must  be  kept  clearly 
in  view.  If  a  supply  is  deficient  in  quality,  it  can  never 
reach  the  degree  of  usefulness  that  consumers  nave  a 
right  to  demand  regardless  of  the  many  other  points 
it  may  have  in  its  favour.  There  are  numerous  char- 
acteristics that  determine  the  quality  of  a  supply,  but 
in  general  they  may  be  grouped  under  three  heads : 
(1)  sanitary  quality,  (2)  chemical  quality,  arid  (3) 
physical  characteristics. 

1.  Sanitary  Quality. 

The  sanitary  quality  of  a  water  has  to  do  with  its 
relative  freedom  from  pathogenic  organisms  or  those 
which  cause  disease  or  otherwise  affect  the  health  of 
persons  drinking  it.  The  most  common  disease  organ- 
isms transmitted  by  water  are  those  of  typhoid  fever, 
dysentry,  and  cholera,  which  diseases,  because  of  this 
common  mode  of  transmission,  are  frequently  termed 
water-borne  diseases.  In  some  waters  there  are  other 
forms  of  organic  life  present,  organisms  whose  action 
is  not  definitely  known  but  which  are  certainly  not 
beneficial  and  may  even  be  detrimental  to  health.  To 
be  of  satisfactory  quality,  a  drinking  water  must  be 
practically  free  of  pathogenic  organisms,  and  the  stand- 
ards are  being  constantly  increased  to  the  point  where 
practical  freedom  from  all  organic  life  may  soon  be 
required. 

For  ascertaining  the  sanitary  quality  of  a  water, 
carefully  standardized  methods  have  been  developed 
which  permit  the  making  of  detailed  comparisons ; 
and  complete  information  should  be  had.  in  the  light 
of  these  procedures,  in  regard  to  any  contemplated 
source.  These  relate,  in  brief,  to  the  bacteriological 
analysis  and  to  the  sanitary  survey  of  the  watershed. 
One  bacteriological  analysis  is  of  comparatively  little 
value  but  a  series  of  such  analyses,  covering  a  con- 
siderable period  of  time  and  taken  under  a  variety  of 
conditions,  gives  a  valuable  index  of  the  sanitary 
quality  of  the  water.  Such  analyses,  combined  with  a 
carefully  made  sanitary  survey  of  the  watershed  with 
a  view  to  locating  and  weigTiing  the  importance  of  all 
existing  sources  of  pollution,   will  produce   valuable 
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evidence  from  which  safe  decisions  may  be  made. 

It  is  not  the  intention  to  discuss  here  the  details  ot 
bacteriological  technique  of  water  analysis — water 
analysis  has  become  a  highly  developed  and  well  stand- 
ardized science — but  a  few  remarks  on  the  broad  feat- 
of  its  foundation  may  be. of  value  in  explaining  its 
applicability  to  the  question  under  discussion. 

No  practicable  method  has  yet  been  devised  to 
isolate  the  typhoid  organism  from  water.  Moreover, 
it  has  been  done  so  rarely  that  the  procedure  is  of  no 
significance.  It  is  entirely  practicable,  however,  to 
isolate  and  enumerate  a  group  of  organisms  similar 
in  many  respects  to  the  typhoid  organism,  namely, 
the  intestinal  tract  of  human  beings,  and  hence  always 
present  where  typhoid  organisms  are  fovmd.  This 
group,  called  Bacillus  coli,  is  therefore  in  reality  a  more 
sensitive  index  than  the  typhoid  organism  itself ;  for 
while  the  latter  would  be  found  only  where  typhoid 
bacteria  were  actually  present,  the  presence  of  B.  coli 
is  indicative  of  excremental  pollution,  either  animal  or 
human,  which  may  or  may  not  be  of  a  dangerous 
nature,  since  the  B.  coli  group  itself  is  nonpathogenic. 
The  permissible  extent  of  occurence  of  B.  coli  in  a 
water  supply  has  been  a  much  discussed  question,  and 
the  fixing  of  any  standard  of  this  nature  is  difficult. 

Bacteriological  examination  should  not  be  the  sole 
means  of  gauging  the  sanitary  quality  of  a  water 
supply,  however,  but  should  be  made  in  connection 
with  a  thorough  inspection  of  every  part  of  the  area 
with  which  the  water  may  come  in  contact.  All  poss- 
ible sources  of  continuous,  intermittent,  or  accidental 
pollution  should  be  examined  and  noted  in  order  to 
estimate  the  real  or  potential  influence  of  each  such 
source  on  the  sanitary  quality  of  the  water.  The 
nature  and  extent  of  such  possible  sources  of  pollution 
will  largely  influence  the  methods  to  be  inaugurated 
for  the  protection  of  the  supply.  Such  serveys  should 
be  repeated  at  frequent  intervals  in  order  that  detailed 
information  may  be  complete  and  up-to-date.  The 
sanitary  quality  of  any  supply  is  the  most  important 
factor  to  be  considered,  because  even  a  temporary  or 
periodic  lapse  of  precaution  may  exact  a  toll  of  human 
lives  from  water  borne  diseases.  Consequently  too 
much  care  can  not  be  taken  to  prevent  such  occurences. 

Chemical    Quality. 

While  the  chemical  impurities  found  in  water  are 
not  generally  so  detrimental  to  health  as  bacterial 
pollution,  yet,  from  an  economic  standpoint,  such  mi- 
purities  are  often  of  such  a  nature  as  to  demand  care- 
ful consderation.  Water  is  passing  over  or  through 
certain  mineral  deposits,  dissolves  small  amounts  of 
these  substances  and  carries  them  off  in  solution. 
Ground  waters,  because  of  the  generally  longer  and 
more  intimate  contact  with  the  earth,  are,  as  a  rule, 
more  heavily  impregnated  than  surface  waters.  The 
chemical  features  most  ordinarily  encountered  are 
hardness,  miscellaneous  mineral  content,  and  gases  in 
solution. 

Hardness  in  water  is  usually  caused  by  the  presence 
of  salts  of  calcium  and  magnesium  in  the  form  of  either 
sulphates  or  carbonates.  These  salts  render  the  water 
objectionable  for  household  purposes  and  some  in- 
dustrial uses  because  the  calcium  and  magnesium 
unite  with  soap  to  form  insoluble  comix)unds.  causing 
unsightly  scums  and  precipitates,  and  thus  render  the 
soap  unefifective.  The  added  cost  for  soap  in  a  com- 
munity where  hard  water  is  used  is  greater  than  gen- 


erally"  supposed.  Whipple  states  that  it  requires  1 
pound  of  average  soap  to  .soften  24  gallons  of  water 
having  a  hardness  of  200  parts  per  million  ;  or  in  other 
words,  before  a  lather  can  be  produced,  a  pound  of 
soap  is  consumed  in  24  gallons  of  such  water. 

Hardness  is  objectionable  for  many  industrial  pur- 
poses also,  because  of  tlie  deleterious  chemical  actions 
produced.  Thus  in  dye  and  dyeing  industries,  sugar 
refining,  texiles  trades,  tanning,  paper  making,  etc., 
soft  water  is  necessary.  Used  in  boilers,  hard  water 
forms  a  scale  or  incrustation  of  the  inner  surfaces  and 
greatly  reduces  the  efficiency  for  steaming  purposes, 
because  of  the  low  heat  conductivity  of  the  scale.  Ex- 
cessive scale  even  causes  the  metal  tubes  to  burn  out, 
resulting  in  the  expense  of  replacement.  Wherever 
possible,  therefore,  hard  water  should  be  avoided  as 
a  source  of  supply. 

Water  frequently  contains  other  mineral  sub- 
stances that  are  objectionable ;  iron,  manganese,  and 
chlorides  being  among  the  number.  Iron  and  man- 
ganese form  red  precipitates  and  may  effect  the  taste 
of  the  water  as  well.  They  can  generally  be  removed 
by  treatment  processes  such  as  aeration  and  precip- 
itation. Many  well  supplies,  especially  along  the  salt 
water  coasts  have  a  high  chloride  content  which,  on  ex- 
cessive pumping,  tends  to  become  even  higher.  The 
abandonment  of  such  supplies  is  generally  the  only 
feasible  remedy  in  such  cases. 

Waters  frequently  contain  considerable  amounts 
of  dissolved  gases,  mostly  carbon  dioxide,  and  some- 
times in  the  case  of  underground  waters,  hydrogen 
sulphide.  Carbon  dioxide  imparts  a  rather  pleasant 
taste  but  in  considerable  amounts,  owing  to  its  solvent 
qualities,  may  be  accompanied  by  increased  quantities 
of  other  minerals  such  as  iron  or  manganese.  If  pre- 
sent in  the  free  state,  carbon  dioxide  will  attack  iron 
pipes  and  containers  and  cause  serious  trouble  in  dis- 
tribution systems.  Hydrogen  sulphide  imparts  a  dis- 
agreeable odor  and  taste.  Oxygen  and  nitrogen  are 
normally  present  in  all  surface  waters  and  to  a  lesser 
extent  in  ground  waters,  and  have  a  beneficial  eflPect, 
especially  the  former. 

Physical  Characteristics. 

In  addition  to  the  above  factors  affecting  quality, 
there  is  another  group  which,  while  not  directly  harm- 
ful to  health,  must  yet  be  considered.  Their  presence 
in  water  may  be  said  to  offend  the  aesthetic  senses  and 
in  that  way  divert  consumers  to  the  use  of  even  unsafe 
sources  of  supply  in  which  these  factors  are  absent. 
Such  factors  are  color,  odor,  taste,  turbidity,  and  tem- 
perature. 

Color  in  water  is  usually  of  organic  origin  and  of 
a  complex  chemical  composition  little  understood. 
Compounds  of  iron  are  sometimes  responsible  for  min- 
eral coloring  in  water.  \'egetable  color  usually 
originates  from  water  that  has  been  in  contact  with 
swampy  areas,  dead  leaves  and  vegetation,  peat,  etc., 
and  varies  in  intensity  at  different  seasons  of  the  year, 
depending  on  the  length  of  contact.  Color  can  be  re- 
moved by  chemical  treatment  and  filtration  and  to  a 
certain  extent  by  storage  and  exposure  to  sunlight. 

Odor  and  taste  are  closely  allied,  both  conditions 
usually  being  present  in  the  same  water.  Odor  in 
water  may  be  caused  by  vegetable  matter,  microscopic 
organisms,  or  chemicals  in  solution.  Many  waters 
that  are  highly  colored  have  a  distinct  odor  of  humus 
or  musty  wood  derived  from  the  vegetable  matter  from 
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which  they  have  been  in  contact.  Microscopic  organ- 
isms are  a  prolific  source  of  a  variety  of  odors,  many 
of  which  are  highly  objectionable.  Such  odors  are 
'  caused  by  oily  substances  generated  by  certain  grow- 
ing organisms  and  hence  vary  with  the  concentration 
of  these  organisms  at  different  seasons  of  the  year. 
They  are  most  noticeable  in  stored  waters  exposed  to 
light  and  air.  These  organisms  on  decaying  give  rise 
to  still  other  kinds  of  odors  and  tastes  that  are  mostly 
disagreeable.  Certain  chemicals  may  also  produce 
marked  tastes  and  odors,  such  as  the  paint  of  new 
water  pipes  or  waste  coal-tar  derivatives  from  gas 
works  and  allied  industries.  Excessive  dosage  of 
water  with  chlorine  gas  or  hypochlorite  of  lime  also 
produces  marked  tastes  at  times. 

Turbidity  of  water  is  caused  by  opaque  substances 
held  either  in  suspension  or  colloidal  solution.  Tur- 
bidity may  be  caused  by  clay,  silt,  iron,  micro-organ- 
isms, organic  matter,  etc.,  and  is  generally  more  pro- 
nounced in  surface  waters.  Underground  waters  as 
a  rule  are  clear,  with  little  or  no  turbidity.  Excessive 
turbidity  is  most  common  in  waters  draining  from  clay 
soils  and  settles  out  more  slowly  when  in  this  form. 
Turbidity  can  be  reduced  by  sedimentation  and  storage 
and  can  be  entirely  removed  by  coagulation  with  chem- 
icals, followed  by  filtration. 

Temperature  of  water  is  of  necessity  a  varying 
factor,  depending  on  season,  latitude  and  source.  The 
temperature  of  surface  waters  fluctuates  between 
much  wider  limits  than  that  of  ground  waters,  and 
for  this  reason  the  latter  are  generally  preferred,  if 
available,  especially  in  warmer  climates.  Whipple 
states  that  when  the  temperature  of  water  exceeds  60° 
F.  it  becomes  unpleasant  for  drinking,  and  he  further 
assumes  that  half  the  consumers  would  object  to  a  tem- 
perature exceeding  66°,  and  all  would  object  to  a  tem- 
perature of  over  75°  F.  Another  result  of  higher  tem- 
peratures is  an  increase  of  microscopic  organisms  and 
plant  life,  with  the  consequent  probability  of  increased 
tastes  and  odors. 

The  potential  dangers  and  possibilities  of  pollution 
of  any  source  of  water  supply  should  be  thoroughly 
investigated  and  analyzed  because  of  the  direct  bear- 
ing this  group  of  factors  has  on  the  development  of  the 
source.  Any  community  is  usually  limited  to  a  com- 
paratively few  available  sources  of  water  supply,  and 
the  selection  of  any  source  must  take  into  consideration 
the  factors  enumerated  under  this  head,  if  not  from  the 
standpoint  of  acceptance  or  rejection,  then  from  the 
standpoint  of  nature  and  degree  of  treatment  necessary 
to  counteract  the  effects  of  such  pollution  factors  as 
are  found  to  exist.  Some  of  the  factors  requiring 
consideration  under  this  head  are  geological  forma- 
tions of  the  area,  surface  scour  and  wash,  vegetable 
and  animal  growths,  and  contamination  by  human 
agencies. 

The  geological  formation  of  any  area  has  much  to 
do  with  the  possibilities  of  pollution  of  water  supplies. 
A  tight  clay  soil  offers  much  less  possibility  of  wastes 
from  a  pit  privy  percolating  to  a  near-by  well  than 
would  a  coarse  gravel  stratum.  Fine,  porous,  sandy 
soils  also  act  as  natural  filters  and  reduce  the  potential 
danger  of  pollution.  On  the  other  hand,  cavernous 
limestone  regions  containing  free  underground 
channels  where  polluting  wastes  may  be  carried  for 
long  distances  are  highly  dangerous.  In  fact  the  sew- 
age from  such  cities  in  such  regions  is  sometimes 
discharged  into  sinks  with  unknown  outlets.     Many 


instances  are  on  record  where  peculiar  geological  for- 
mations have  been  the  direct  cause  of  serious  epidemics 
of  water-borne  diseases. 

Knowledge  of  the  geological  formation  is  also  of 
value  from  the  standpoint  of  mineral  pollution  of 
possible  water-supply  sources.  Thus  the  underground 
waters  of  certain  areas  are  strongly  impregnated  with 
sulphur,  rendering  such  waters  useless  as  sources  of 
supply ;  other  areas  produce  only  highly  saline  waters, 
and  still  others  have  an  abnormally  high  iron  content. 
Even  surface  waters  may  be  seriously  affected  by  con- 
tamination with  highly  acid  drainage  from  active  or 
abandoned  coal  mines,  or  may  be  liable  to  be  so  con- 
taminated if  coal  measures  form  a  part  of  the  geologi- 
cal strata. 

Pollution  from  Surface  Wash. 

Surface  wash  also  plays  a  part  as  an  active  or  po- 
tential source  of  pollution.  High  turbidities  are 
mostly  the  effect  of  excessive  surface  scour,  which 
brings  to  the  stream  a  conglomerate  mixture  of  poll- 
uting substances,  including  dangerous  and  offensive 
organic  matter  deposited  on  the  watershed.  Usually 
such  pollution  is  highest  at  periods  of  high-stream 
flow,  regardless  of  the  increased  dilution  at  such  times. 
Flashy,  (piick  spilling  streams  with  wide  and  sudden 
variations  in  discharge  need,  therefore,  to  be  carefully 
examined  when  considered  as  sources  of  supply.  For- 
estation  is  usually  conceded  to  have  a  deterrent  action 
on  soil  erosion,  and  is  therefore  of  value  in  the  pro- 
tection of  watersheds,  hence  in  the  reduction  of  tur- 
bidity of  streams. 

Vegetable  and  organic  growths  also  play  a  part 
in  the  possible  pollution  of  water  supplies.  Water 
coming  from  some  sources  may  be  so  heavily  Seeded 
with  vegetable  organisms  at  times  as  to  render  it 
almost  unfit  for  use  by  imparting  disagreeable  tastes 
and  odors.  Water  from  pine  forests  and  peat  swamps 
may  be  highly  colored  and  have  tastes  that  render  it 
very  objectionable.  Certain  micro-organisms  will 
also  have  a  serious  effect  on  tastes  and  odors  if  the 
source  is  not  properly  protected  or  if  proper  care  is 
not  exercised  in  storage  and  handling  of  certain  classes 
of  supplies.  While  these  matters  may  not  be  regard- 
ed as  polluting  in  the  strict  sense  of  the  word,  they 
are  certainly  factors  that  influence  the  use  and  pop- 
ularity of  the  supply. 

Pollution  by  human  agencies  is  the  greatest  and 
most  serious  source  of  potential  and  actual  contam- 
ination of  water  supply.  The  ways  such  pollution 
may  reach  a  source  of  water  supply  are  almost  in- 
finite. The  only  safe  way  to  eliminate  the  possibility 
of  such  polluton  is  to  remove  the  cause — that  is  all 
human  contact,  both  direct  and  indirect,  with  the 
source.  Just  in  so  far  as  this  is  done  will  the  potential 
danger  be  reduced  in  degree.  Attempts  to  follow  this 
course  have  been  made  by  many  communities,  notably 
those  having  untreated  surface  supplies.  The  water- 
sheds have  been  entirely  depopulated,  many  of  them 
reforested,  and  are  being  carefully  patrolled  to  prevent 
even  accidental  pollution.  The  results  obtained  by 
these  measures  have  justified  them.  Other  commun- 
ities have  for  various  reasons  not  been  able  to  inaug- 
urate such  complete  measures  or  have  found  other 
safeguards  better  adapted  to  particular  conditions. 
There  is  practically,  however,  no  unused  surface  source 
of  supply  of  any  size  in  this  country  that  is  not 
in  potential,  if  not  actual,  danger  of  pollution  by  human 
agencies ;  and  any  contemplated  source  of  this  nature 
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should  be  provided  with  suitable  machinery  for  its 
protection  or  the  elimination  of  the  pollution  before 
being  used  for  drinking  water.  Where  pollution  of 
the  source  is  of  such  nature  as  to  be  impractical  of 
prevention,  then  measures  for  removal  of  this  fwllu- 
tion  by  some  artificial-treatment  process  must  be  pro- 
vided to  safeguard  the  consumers. 

Natural  Safeguards. 

The  detrimental  effects  of  variou.s  agencies,  both 
natural  and  artificial,  on  the  quality  of  water  have  been 
indicated  above.  In  the  grand  balance  of  forces  which 
nature  attempts  to  maintain  there  is  another  set  of  fac- 
tors actively  engaged  in  reducing  these  detrimental 
effects — natural  safeguards  that  are  of  immense 
value  in  assisting  to  restore  such  polluted  water  to  its 
original  quality.  Some  of  the  most  im])ortant  of  these 
safeguards  that  may  be  employed  are  forestation,  nat- 
ural filtration,  aeration,  impounding  or  storage,  and 
plankton  activity. 

Forestation  of  extensive  areas  has  a  considerable 
retarding  effect  on  the  extent  of  the  soil  erosion  and 
thus  diminishes  the  amount  of  silt  and  clay  reaching 
the  watercourse.  Moreover,  the  humus  top  layer  of 
soil  developed  acts  as  a  filter  and  natural  storage  med- 
ium for  water  falling  on  it  and  may  thus  tend  to  regu- 
late stream  flow.  The  effect  of  forests  on  flood  Dre- 
vention  is  a  much  controverted  question.  Foresta- 
tion pro]5erly  maintained  on  anv  watershed  does,  how- 
ever, suppress  the  increase  of  human  population  in 
such  areas  and  thus  tends  to  hold  in  check  the  poten- 
tial or  actual  dangers  of  human  pollution.  If  rigidly 
enforced,  such  forestation  may  eliminate  all  resident 
population  and  thus  greatly  reduce  the  probability  of 
dangerous  pollution. 

Natural  filtration  is  a  valuable  safeguard  in  the 
purification  of  water.  The  continuous  action  of  this 
agency  is  well  illustrated  in  the  low  bacterial  content 
and  turbidity  of  ground  waters  :  hence  their  popularity 
for  drinking-water  supplies.  The  extent  of  filtration 
depends  largely  on  the  nature  of  the  filtering  medium 
or  geological  composition  of  the  soil.  Fine  sandy 
soils,  being  more  porous,  filter  and  retain  larger  quan- 
tities of  water  than  closely  compacted  ones,  and  hence 
are  more  efficient  in  this  respect.  Clay  and  closely 
compacted  soils,  while  excellent  filters,  allow  such 
small  volumes  of  water  to  pass  that  they  are  deficient 
from  the  standpoint  of  quantity  :  the  greater  part  of  the 
rain  falling  on  them  is  shed  as  surface  water. 

The  process  of  natural  filtration  is  rather  complex 
and  makes  use  of  various  agencies  for  effecting  the  re- 
sult. There  is  first  of  all  a  straining  action  by  which 
larger  particles,  and  some  smaller  ones  as  well,  are 
prevented  from  passing  through  the  filtering  layers 
with  the  water.  Tn  addition  there  is  a  great  reduction 
of  velocity  of  the  liquid  which  causes  deposition  of 
suspended  matter  and,  by  increasing  the  time  of  flow, 
permits  the  death  of  organisms  to  proceed  within  the 
filtering  medium.  Moreover,  the  grains  of  the  filter- 
ing material  finely  divide  the  water. passing  through, 
and  thus  facilitate' the  oxidation  of  impurities  by  means 
of  the  oxvgen  carried  in  solution  in  the  water.  Fil- 
tration is  therefore  a  combination  of  mechanical,  bio- 
logical, and  chemical  proces.ses. 

Aeration  is  a  natural  safeguard  that  is  most  active 
in  self-purification  processes.  The  benefits  are  those 
caused  bv  bringing  the  oxvgen  contained  in  the  air 
into  intimate  contact  with  the  impurities  in  the  water. 


and  thus  hastening  the  oxidation  of  unstable  com- 
pounds by  providing  ample  supplies  of  oxygen  for  the 
biochemical  reactions  taking  place.  Since  oxygen  is 
being  continuously  absorbed  by  water  surfaces  for 
this  purpose,  the  extension  of  exposed  water  surface 
facilitates  aeration.  This  extension  may  be  effected 
by  waterfalls,  riffles,  or  turbulence  caused  by  irregular- 
ities in  stream  channels,  or  even  hv  artificial  devices. 
Aeration  may  at  times  have  a  certain  mechanical  effect 
by  releasing  gases  that  are  held  in  solution  and  that 
impart  odors  and  tastes,  such  as  hydrogen  sulphide  or 
sulphur  dioxide.  Excessive  carbon  dioxide  content  of 
underground  waters  may  also  be  released  by  aeration. 

Impounding  or  storage  of  water  affords  a  means  for 
a  certain  amount  of  natural  purification  by  facilitatine 
sedimentation  of  impurities.  Finely  divided  susoended 
matter,  as  well  as  some  bacteria  that  will  not  settle 
in  moving  streams.  \%nll  b"  drooned  to  a  large  extent 
where  the  \elocitv  is  sufficientlv  reduced.  Storaee 
also  may  permit  the  action  of  Herht  to  bleach  and  re- 
duce color.  Storaere  al.so  provides  time  and  eenerally 
suitable  environment  for  the  activities  of  bacteria- 
consuming  ortrnnisms  and  biochemical  reactions  that 
have  a  beneficial  effect  uoon  the  nualitv. 

Another  important  factor  in  self-purificatioi;.  act- 
ing as  a  natural  safeguard,  is  the  extensive  variety  of 
microscopic  livinfr  forms  that  move  about  in  the  water 
and  are  commonlv  known  ae  olankton.  Plankton  are 
of  two  general  tvoes — one  beine  food  producers  which 
convert  inorganic  matter  into  oreanic  comnounds.  and 
the  other  food  consumers  or  anim'''<  wh'ch  feed  on  the 
bacterial  flora.  The  complete  significance  of  niankton 
life  and  activity  is  not  understood.  However,  some  of 
the  plant  form«  liberate  oxveen  from  certain  com- 
pounds and  make  it  available  for  oxid-ition  of  oreanic 
matter  in  the  water.  The  animal  form*,  bv  feedine  on 
brcterial  content,  enormouslv  increase  the  norma' 
death  rate  of  all  bacteria  in  the  water,  pathogenic 
forms  as  well  as  others,  and  thus  have  a  distinct  bear- 
ing on  self-purification.  This  class  of  plankton  is  most 
numerous  where  its  food  sun-ilv  is  most  plentiful,  and 
hence  fluctuates  in  number  with  the  bacterial  content 
with  which  it  comes  in  contact. 

Cost. 

A  primary  factor  in  the  selection  of  a  source  of 
water  supply,  and.  in  fact,  often  the  eoverninr  one. 
is  that  of  cost.  Regardless  of  manv  other  considera- 
tions, cost  must  alwavs  be  taken  into  account  and  will 
at  once  rule  out.  in  manv  cases,  otherwise  satisfactory 
sources.  Costs  should  be  carefully  analyzed  for  anv 
project  and  each  item  should  be  given  its  proper 
weiglit,  especiallv  in  those  instances  where  certain 
factors  tend  to  offset  the  first  cost  of  apparently  more 
expensive  systems  considered  from  the  standt>oint  of 
installation  alone.  Thus  it  might  be  cheaper  to  ex- 
pend considerably  more  monev  to  secure  a  naturally 
soft  water  than  to  install  a  cheaper  hard- water  supply 
and  then  pav  for  excessive  soap  waste  and  increased 
expense  incurred  bv  industrial  users. 

The  factor  of  cost  will  a1«o  determine  whether  it 
is  advisable  to  netrlect  largely  the  factors  of  existing 
pollution  in  a  source  and  provide  for  the  artificial  puri- 
fication of  the  water  before  use.  rather  than  attempt  to 
eliminate  such  sources  of  pollution  or  «eek  a  source 
where  such  pollution  does  not  exist.  Because  of  the 
scarcity  of  naturally  nure  sources  of  supnlv  and  the 
prohibitive  cost  of  making  such  sources  satisfactory, 
various   means   have   been   developed    for   artificially 
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purifying  water.     A  careful  analysis  of  costs  should 
be  used  for  securing  a  satisfactory  supply  in  any  indi- 
vidual case.     Cost  is  therefore  a  factor  that  will  usually 
have  great  weight  in  the  selection  of  a  course. 
Summary. 

The  selection  of  a  source  of  water  supply  depends 
on  a  number  of  factors,  all  of  which  should  be  given 
due  consideration  and  weight  before  a  choice  is  made. 

Determination  of  the  nature  and  extent  of  use  of  the 
proposed  supply  will  at  once  indicate  the  inadvisability 
of  selecting  certain  inadequate  or  unsuitable  sources. 
Such  determination  will  also  make  evident  the  nec- 
essity for  accurate  knowledge  concerning  the  quantity 


and    quality    of    water  to  be  expected    from    various 
sources. 

The  possibility  of  pollution  of  the  source  is  also  a 
factor  to  be  carefully  considered,  as  well  as  the  natural 
safeguards  that  exist  or  can  be  inaugurated  that  tend 
to  counteract  such  pollution. 

Finally  the  relative  cost  of  supplies  developed  from 
various  sources,  carefully  balanced  against  their  ad- 
vantages, will  determine  largely  the  source  to  be 
chosen.  This  factor  may  outweigh  many  other  con- 
siderations and  indicate  the  advisability  of  articficial 
purificaton  rather  than  the  selecton  of  an  uncontam- 
inated  source. 


Contractors  of  Quebec  Province  Form  New 
Association  to  Protect  Their  Interests 


The  Association  of  Building  Industries  for  the  Pro- 
vince of  Quebec  was  formed  at  a  meeting  held  n  the 
Montreal  Builders'  Exchange  on  July  27.  The  main 
object  of  the  association  s  to  secure  the  co-operation  of 
the  builders'  exchanges  in  the  provnce  in  dealing  with 
legislation  and  secondly,  to  link  up  the  industry 
throughout  the  province.  In  other  words,  it  is  intended 
that  the  builders  as  a  whole  shall  deal  with  any  pro- 
posed legislation  which  affects  their  interests.  Hither- 
to the  Montreal  Exchange  has  borne  the  burden  of 
watching  legislation,  but  the  time  has  come  when  a 
united  organization  will  be  able  to  speak  with  authority 
for  the  entire  province.  The  bringing  into  line  of  con- 
tractors n  the  smaller  towns  is  part  of  this  programme. 

At  the  meeting  on  July  27,  Mr.  K.  D.  Church,  presi- 
dent of  the  Montreal  Builders'  Exchange,  was  appoint- 
ed chairman  of  the  gathering,  and  Mr.  D.  K.  Trotter, 
secretary,  was  appointed  secretary.  Those  present 
were :  Messrs.  A.  T.  Alexander  and  J.  T.  "Walsh,  of  the 
board  of  dirctors,  Montreal  Builders'  Exchange;  E.  G. 
Brousseau,  president  of  the  Quebec  Exchange;  P.  A. 
Galarneau,  vice-president,  and  J.  P.  Lemieux,  director 
of  the  same;  while  J.  T.  St.  Pierre  represented  the 
French  building  contractors  of  the  city  of  Montreal. 

In  the  course  of  his  speech,  Mr.  Church  emphasized 
the  need  which  exists  for  such  an  organization,  making 
special  reference  to  the  Mechanics'  Lien  Law  passed  in 
1916,  the  Scaffolding  Act  of  last  year,  and  a  bill  which 
was  passed  dealing  with  the  heating  of  public  buildings 
in  the  province  of  Quebec.  With  regard  to  thsse  two 
latter  measures  he  was  not  aware  that  any  builders' 
organization  had  been  consulted  in  the  matter,  the 
reason  probably  being  tsat  there  was  nobody  in  exist- 
ence that  could  adequately  express  the  views  of  the 
varied  building  interests  of  the  province.  The  sole  ob- 
ject of  organizng  this  new  association  at  the  present 
time  was  that  it  might  serve  as  an  official  mouthpiece 
for  the  construction  interets  of  the  whole  province  so 
that  it  might  be  in  a  position  to  give  the  provincial 
■government,  and  especially  the  departments  of  public 
works  and  labour,  the  benefit  of  their  experience. 

After  it  had  been  unanimoosly  agreed  to  form  the 
association,  with  the  name  of  the  Association  of  Build- 
ing Industries  for  the  Province  of  Quebec,  the  following 
officers  were  elected :  Messrs.  K.  D.  Charch,  Montreal, 
president ;  E.  G.  Brousseau,  Quebec,  1st  vice-president ; 
Alphonse  Gratton,  Montreal,  2nd  vice-president;  D.  K. 
Trotter,  Montreal,  and  J.  P.  Lemieux,  Quebec,  joint 
secretaries. 

The  draf*^  of  the  constitution  and  by-laws  was  ap- 


proved, Messrs.  J.  T.  Walsh  and  D.  K.  Trotter  being  ap- 
pointed a  committee  to  incorporate  amendments  from 
the  meeting.  It  was  agreed  that  before  being  finally 
approved,  the  revised  draft  should  be  submitted  to  the 
builders'  exchanges  of  Montreal  and  Quebec. 

It  was  decided  to  hold  the  first  annual  meeting  of 
the  new  association  in  Quebec  city,  the  date  to  he  fixed 
according  to  the  time  of  the  opening  of  the  legislature. 

The  organizaton  of  local  exchanges  at  Three  Rviers 
and  Ste.  Hyacinthe  was  referred  to  a  special  committee, 
and  the  hope  was  expressed  that  the  new  association 
would  have  the  general  effect  of  stimulating  and  devel- 
oping the  activities  of  other  branches  outside  Montreal 
and  Quebec  cities. 

The  delegates  in  attendance  were  in  the  evening  the 
guests  at  dinner  of  Mr.  K.  D.  Church  at  the  Engineers' 
Club.  At  the  conclusion  of  the  dinner  a  vote  of  thanks 
to  Mr.  Church  and  the  Builders'  Exchange  for  their 
courtesy  was  proposed  by  Mr.  Galarneau. 


Batts,  Limited  Change  Name 

The  name  of  Batts,  Limited,  door  manufacturers, 
has  been  changed  to  Buyer's  Door  &  Manufacturing 
Company,  Ltd.  The  Messrs.  Batt  severed  their  connec- 
tion with  the  firm  some  three  year  ago  but  the  business 
remained  under  the  same  manager,  Mr.  John  S.  Bond, 
who  has  been  associated  with  the  firm  for  eighteen 
years,  first  as  superintendent  and  for  some  time  as  man- 
ager. A  brother,  Mr.  Thomas  G.  Bond,  who  has  been 
superintendent  of  the  plant  since  1918,  will  continue  in 
that  capacity.  He  has  been  connected  with  the  firm  for 
some  fifteen  years. 

The  plant  of  the  Buyer's  Door  &  Manufacturing  Co., 
Ltd.,  is  situated  on  Pacific  Avenue,  West  Toronto. 
They  are  manufacturers  of  veneer  and  pine  doors, 
which  are  marketed  in  all  parts  of  Canada.  They  are 
also  manufacturers  of  staved  eolumn.s,  newel  posts, 
frames,  sash,  flooring,  interior  fittings,  mouldings, 
stairs,  panelling,  etc.  Their  mills  and  yards  are  thor- 
oughly well  equipped.  Mr.  Bond  states  that  the  high 
standard  of  goods  established  many  years  ago  under 
the  name  of  Batts,  Limited,  will  be  maintained  by  the 
new  firm  and  that  the  cstablshed  trade  mark  of  "B.L." 
will  be  retained. 

Mr.  John  S.  Bond  is  vice-president  and  managing- 
director  of  the  newly  named  company.  He  and  his 
brother  come  of  a  famil}'  which  has  been  associated  with 
the  lumber  and  timber  business  for  three  generations. 
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The  Manufacture  and  Testing  of  High  Ten- 
sion Porcelain  Insulators 

A  Practical  Description  of  the  Processes  Involved  in  Making  and  the 
Care  Essential  in  Inspecting.     Some  Interesting  Illustraticns. 

By  A.  D.  ALLEN,  A.  D.  Allen  luBpection  Co.,  Hamilton,  at  C.  E.  A.  Convention. 


It  was  brought  to  our  attention  that  most  of  those  engaged 
in  the  electrical  profession,  have  but  a  vague  idea  of  the  pro- 
cesses involved  in  the  manufacture  of  porcelain  insulators. 
Upon  the  suggestion  of  one  of  your  executives  we  prepared, 
illustrated  with  lantern  slides,  a  brief  paper  covering  the 
manufacture,  inspection  and  testing  of  porcelain  insulators. 
We  are  dealing  with  this  subject  not  as  ceramic  engineers, 
but  from  our  knowledge  and  experience  gained  from  the  in- 
spection of  insulators,  during  the  last  ten  years,  at  the  vari- 
ous insulator  plants  in  the  States  and  Canada.  These 
lantern  slides,  which  we  are  using  to-day,  are  those  which 
we  secured  at  the  Canadian  Porcelain  Company's  plant  in 
Hamilton  and  probably  represent  the  latest  developments 
in  the  ceramic  art  of  making  and  testing  insulators. 

The  materials  generally  used  in  the  manufature  of  hard 
porcelain  are  ball  clay,  china  clay,  feldspar  and  flint.  It  is 
the  function  of  ball  clay  to  make  the  mass  plastic  or  work- 
able; the  china  clay  strong  and  dense  when  burned;  the  feld- 
spar of  a  definite  fluxing  point  to  render  the  mass  perfectly 
homogeneous,  and  flint  to  prevent  too  great  shrinkage.  All 
materials  must  burn  white  and  dense  so  that  the  final  product 
may  possess  the  requisite  mechanical  and  electrical  strength. 

Flint  occurs  in  nature  as  pure  silica,  which  is  washed  free 
of  impurities  and  pulverized  to  prepare  for  the  potter's  use. 
Feldspar  loccurs  as  a  rock  which  is  carefully  sorted  at  the 
quarry  and  pulverized.  Ball  clay  and  china  clay  are  both 
aluminum  silicates  having  their  origin  in  feldspar  deposits, 
which  has  weathered  and  from  which  the  potash  and  soda 
have  leached  away.  China  clay  usually  occurs  in  nature 
mixed  with  mica  and  some  free  silica,  which  is  removed  by 
washing  before  shipment  to  the  potter.  It  is  weakly  plastic. 
Ball  clay  is  seldom  treaited  in  any  way  other  than  to  weather 
in  order  to  thoroughly  break  it  up  and  permit  maximum 
development  of  its  prime  characteristic  of  plasticity 

Flint  and  feldspar  occur  in  nature  as  rock  and  require 
pulverizing  before  introductnon  into  the  mixJture.  For  this 
purpose  grinding  cylinders  as  shown  in  photograph  are  pro- 
vided and  in  order  that  no  foreign  matter  may  be  intro- 
duced into  the  raw  material  these  cylinders  are  lined  with 
porcelain  brick  and  half  filled  with  flint  pebbles.  A  charge 
of  flint  or  spar  is  introduced  throu,i?h  the  manhole  in  the  side 
of  the  cylinder,  the  proper  amount  of  water  added,  cover  put 
in  place  and  the  whole  cylinder  rotated  till  the  flint  or  spar 
is  reduced  to  the  proper  state  of  fineness,  after  which  the 
cover  is  removed  and  the  mixture  of  water  and  flint,  o^r  spar, 
run  out  into  the  blunger  for  final  mixing  with  other  ingred- 
ients. 

The  liquid  flint  and  feldspar  mixture  from  the  grinding 
cylinders  is  received  into  a  mixer  or  blunger  to  which  is  also 
added  the  requisite  amount  of  ball  clay  and  china  clay. 
These  latter  materials  being  by  nature  very  finely  divided 
are  merely  dissolved  or  distributed  in  the  flint-feldspar  mix- 
ture. The  resultant  liquid  of  the  four  ingredients  is  at 
neairly  the  consistency  of  very  thick  cream  and  in  potter's 
language  is  know  as  "  slip." 

"  Slip  "  or  liquid  clay  from  the  mixing  machinery  contains 
more  or  less  foreign  material  which  must  be  removed  by  care- 


ful sieving  in  order  that  the  "  Body  "  or  porcelain  »tructu^ 
may  be  free  of  voids  which  would  be  caused  by  the  burning 
or  fluxing  of  foreign  materials.  For  this  pitrpose  a  shaking 
sieve  is  provided  having  a  bronze  screen  containing  in  excess 
of  15,000  holes  to  the  square  inch.  Two  such  screens  or 
lawns  through  which  all  liquid  must  pass  give  absolute 
assurance  of  the  cleanliness  of  clay  solution. 

The  mining  and  shipment  of  the  potter's  raw  materials 
entails  much  handling  with  the  consequent  introduction  of 
more  or  less  foreign  matter,  much  of  which  is  entirely  harm- 
less, but  a  certain  amount  of  metallic  iron  is  certain  to  be- 
come mixed  with  the  clay  and  as  such  iron  is  hurtful  it  is 
desirable  that  it  all  be  removed  before  farming  the  articles. 
Such  cleaning  of  metallic  iron  is  most  easily  accomplished 
while  the  clay  is  still  in  a  Hquid  state,  when  it  is  easily  passed 
by  the  poles  of  a  powerful  electric  magnet  which. effectively 
removes  all  magnetic  materials. 

Up  to  this  stage  the  clay  is  in  the  state  of  thick  "slip," 
of  rroam-likc  consistency  and  a  considerable  portion  of  the 


Fig.  1.    PreBBure  Pomp  and  Filter  Preese*). 

water  must  be  removed  to  produce  a  workable  plastic 
mass  capable  of  being  worked  into  the  desired  shapes.  Fig. 
1.  shows  a  pressure  pump  and  filter  presses,  by  means  of 
which  excess  water  is  removed  leaving  a  so-called  leaf  of 
plastic  clay  ready  for  working.  Liquid  clay  enters  at  one 
extreme  of  the  press  and  is  forced  at  considerable  pressure 
into  the  canvas  lined  cavities  where  separation  of  the  water 
and  clay  substance  takes  place.  When  filled  the  iron  plates 
are  separated  one  by  one  and  the  leaf  of  clay  removed  after 
which  the  plates  are  again  put  in  position  and  filtering 
resumed. 

Plastic  clay  from  the  presses  is  seldom  suflficiently  uniform 
to  permit  manufacture  of  ware.  It  is  necessary  therefore. 
to  work  out  all  air  pockets  and  bring  the  mass  to  a  state 
of  perfect  homogeneity  in  order  that  the  finished  prodnct 
may  be  free  of  voids  and  planes  of  weakness.  This  necessary 
condition  is  performed  by  passing  all  clay  through  a  miE  It 
is  essentially  a  tube  in  which  revolving  cutters  on  a  vertical 
shaft  force  the  clay  powerfully  against  a  horizontal  revolv- 
ing worm  or  screw,  which  causes  the  clay  man  to  be  ex- 
truded from  the  orifice  at  the  bottom  homogeneous  in  state. 
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and  of  a  form  to  permit  ready  working  to  the  desired  siiape. 

Art  ware  is  formed  by  clay  largely  by  hand  and  is  essen- 
tially an  expression  of  the  individual  workman's  skill.  Clay 
products  of  technical  service  must  however,  be  made  with 
greait  exactitude  and  it  is  necessary  to  substitute  machine 
work  for  hand  work.  Nearly  all  electrical  procelain,  espec- 
ially high  voltage  insulators,  are  made  in  plaster  of  paris 
moulds  Such  moulds  are  cast  from  exact  plaster  models. 
The  exrterior  of  the  mould  is  usually  framed  by  a  cast  iron 
ring  machined  accurately  so  that  the  finished  mould  will 
produce  a  product  surprisingly  exact  in  dimension.  It  is 
in  the  mould  the  plastic  clay  is  finally  shaped  and  it  is  the 
office  of  the  plaster  to  absorb  water  from  clay,  and  stiffen 
sufficiently  to  be  handled.  Moulds  are  made  oversize  to  com- 
pensate for  the  inevitable  shrinkage  which  occurs  in  the  sub- 
sequent drying  and  burning  oi  the  ware. 

The  Potter's  wheel,  familiar  to  all  ages,  is  still  an  essential 
tool  in  many  clay  working  plants,  but  it  is  to-day  a  motor 
driven  affair  arranged  mechanically  to  produce  rapidly  and 
accurately. 

When  large  production  is  essential  or  where  a  screw  thread 
is  required  the  insulator  press  is  utilized.  As  in  the  potter's 
wheel  a  plaster  mould  is  used  to  form  the  exterior  of  the 
article,  but  in  this  process  the  interior  of  the  article  is  form- 
ed by  a  plunger,  which  is  made  to  rotate  in  either  direction 
by  powerful  reversing  clutches.  At  the  completion  of  the 
downward  stroke  prompt  reversion  takes  place  leaving  a 
mechanically  accurate  screw  thread  in  the  ware  where  re- 
quired. This  machine  is  equally  serviceable  in  producing 
ware  without  screw  threads,  since  the  powerful  pressing 
tends  to  produce  denser  and  more  homogeneous  structure  in 
clay  wares 

The  surface  of  clay  ware  made  in  plaster  moulds  is  sel- 
dom perfectly  smooth,  and  it  is  generally  necessary  to  trim 


Fig.  2.     Oven  Shown  in  Section, 
the  surface  of  the  clay  product  to  an  even  surface.This  may 
be    done    immediately    after    removal    of    ware    from    mould, 
when   in   a   leathery  state,   or   finishing  may   be   deferred   till 
the  article  is  entirely  dry. 

Clay  wares  made  in  the  plastic  state  contain  considerable 
water,  which  it  is  necessary  to  remove  before  applying  glaze, 
and  in  the  case  of  heavy  pieces  required  in  modern  insulators 
it  is  essential  that  this  drying  proceed  properly  else  internal 
strains  develop  resulting  in  an  electrically  weak  structure 
of  short  life.  When  dried  in  the  open  air  heavy  pieces  are 
cooled  by  evaporation  from  the  surface,  with  result  that  the 


drjing  is  held  up,  and  further,  the  interior  is  still  moist 
when  the  outside  is  comparatively  dry,  resulting  in  minute 
hair  cracks  in  the  surface,  a>  well  as  internal  strains.  A 
proper  drying  system  requires  the  use  of  high  temperature 
and  high  relative  humidity,  in  order  that  the  whole  mass  of 
clay  may  become  thoroughly  heated  before  any  drying  may 
take  place.  Once  the  clay  mass  is  entirely  heated  the  re- 
lative humidity  may  be  reduced,  while  the  temperature  may 
be  increased  and  drying  progresses  uniformly  throughout  the 
piece  without  producing  strains  or  cracks 

Following  complete  drying  of  prepared  ware  all  pieces  are 
carefully  inspected  and  blown  clear  of  dust  or  other  accum- 
lations  by  a  powerful  stream  of  compressed  air,  in  order 
that  the  glaze  solutions  in  which  they  are  dipped  may 
adhere  uniformly.  The  glaze  solution  is  made  up  of  clay, 
feldspar  and  cooling  oxides,  ground  together  to  extreme 
fineness.  The  presence  of  excess  feldspar  in  the  glaze 
causes  it  to  melt  into  a  thin  coating  of  glaze  when  subjected 
to  the  high  heat  of  the  kiln.  No  lead  or  other  soluble  oxides 
are  used  in  coating  electrical  porcelain,  since  their  presence 
would  cause  the  insulators  in  the  course  of  time  to  present 


Fijt.  3.     A  Kark  of  InsulatorB  Ready  for  Taut. 
a  slightly  conducting  surface.     Basically  all  glazes  are'alike, 
the  only  variation  necessary  being  in  the  coloring  oxide,  for 
white — tin.  for  brown — iron,  for  green — chrome,  etc. 

At  kiln  temperatures  the  glaze  substance  becomes  nearly 
liquid  and  so  spreads  itself  uniformly  over  the  surface  leav- 
ing a  perfect  glass  like  finish.  Parts  in  contact  with  the  pot 
or  saggers  in  which  the  material  is  placed  for  burning,  must 
be  left  free  of  glaze  to  prevent  adhesion.  Where  a  com- 
plete envelope  of  glaze  is  required  on  the  ware  it  may  be 
supported,  if  light  in  weight,  on  small  fire  clay  points,  or  if 
heavy,  article  may  be  placed  in  sand  which  of  course  adheres 
to  the  surface  where  in  contact.  Such  sand  surfaces  are 
sometimes  applied  for  the  purpose  of  presenting  a  roughened 
surface  to  facilitate  cementing. 

The  pots  in  which  high  grade  ware  are  burned  are 
termed  "  saggers  "  and  are  usually  made  of  fire  clay,  formed 
on  a  potter's  wheel  to  the  required  shape  and  burned  suffiic- 
iently  hard  to  develope  the  requisite  strength  for  the  support 
of  heavy  clay  wares. 

The  final  operation  in  the  production  of  porcelain  is  the 
process  of  burning,  which  is  accomplished  by  gradually  heat- 
ing the  ware  until  vitrification  takes  place,  producing  a 
dense,  homogeneous  product. 

The  oven  in  which  burning  takes  place  is  shown  in  section 
Fig.  2.  It  is  essentially  a  bee  hive  affair  18  ft  in  diameter, 
by  50  ft.  overall  height.  The  interior  space  of  such  an  oven  is 
packed  full  of  saggers  containing  the  ware  to  be  burned,  and 
a  slow  fire  started  in  each  of  the  ten  fire  holes.  Fuel  may 
be  coal,  gas,  or  oil,  all  of  which  are  in  wide  use.  At  the  ex- 
piration of  24  hours  the  entire  contents  have  reached  a  dull 
red  heat,  and  as  all  water  has  been  removed  the  fires  are  in- 
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creased  and  the  temperature  raised  to  2500°  F.  The  firing 
period  usually  extends  60  hours  and  indication  of  satisfactory 
finish  is  registered  by  electric  pyrometers,  pyrometric  cones 
and  sample  discs  of  ware  which  are  periodically  withdrawn 
and  measured  to  ascertain  shrinkage. 

After  firing  has  ceased,  a  period  of  48  hours  is  allowed  to 
elapse  before  opening  the  kiln  in  order  that  no  cooling  strains 
may  be  introduced  in  the  burning  ware. 

After  removal  from  the  kilns  the  insulators  arc  usually 
presented  to  the  customer's  representative  for  inspection  in 
order  to  avoid  further  factory  costs  of  handling  defective 
ware.  Much  depends  on  the  inspector,  as  no  specifications 
have  ever  yet  been  devised  which  can  be  substituted  for  the 
good  judgement  of  an  experienced  inspector  in  determining 
what  porcelain  should  be  put  on  the  line  and  what  should  be 
rejected  at  the  factory.  Porcelain  which  is  just  under-fired 
or  just  over-fired  is  in  general  the  most  difficult  to  determine 
whether  it  should  be  accepted  or  rejected.  Of  course  such 
defects  as  cracks,  presence  of  an  occasional  foreign  piece 
of  matter  in  the  body,  warped,  defective  glazing,  crooked 
assembly,   etc. — are  all   readily   detected  and  rejected. 

The  porcelain  which  has  been  accepted  is  then  trucked  to 
the  pans  for  their  first  electrical  test,  where  it  is  subjected  to 
a  voltage  sufficiently  high  to  break  over  the  piece  under  such 
test.  By  proper  proportioning  of  the  piece  the  flashover 
voltage  is  usually  75  to  80%  of  its  ultimate  puncture  strength, 
a  safe  value  determined  by  many  years  of  trial.  The  testing 
circuit  is  usually  at  25  or  60  cycles,  and  so  arranged  that  a 
snapping  discharge  around  the  porcelain  is  produced.  Such 
a  discharge  oscillates  at  the  natural  period  of  the  circuit 
and  is  found  very  effective  in  eliminating  any  defective 
porcelains. 

The  photograph.  Fig.  3,  shows  a  rack  of  insulators  ready 
for  test.  The  surface  on  which  they  are  placed  is  metal 
and  constitutes  one  electrode,  the  hanging  chains  dipping 
into  the  water  with  which  the  interior  is  practically  filled 
from  the  other  electrode,  to  which  a  voltage  sufficient  to 
flashover  the  articles  is  applied. The  shells  which  have  success- 
fully passed  over  the  tracks  are  then,  if  of  the  pin  type, 
cemented,  or  if  of  the  suspension,  capped  and  pinned.  After 
which  operation  they  are  inspected  for  cementing  and  assemb- 
ly. Then  those  accepted  are  placed  on  the  racks  for  their 
final  flashover. 


Shawinigan  Falls  very  Fortunately  Situated  with 
Regard  to  Ice  Conditions 

By  C.  K.  KEll),  Klectrical  Superintendent. 
The  Shawinigan  Falls  power  development  is  very  fortu- 
nately- situated  in  regard  to  dealing  with  ice  conditions  in 
the  river.  The  considerable  expanse  of  quiet  water  in  the 
upper  bay  is  held  at  practically  constant  level  by  means  of 
regulating  gates,  and  the  ice  remains  intact  until  the  break- 


up in  the  spring.  The  ice  sheet  also  covers  the  canal  and 
fore-bay  up  to  within  a  short  distance  of  the  racks.  As  a 
result  of  this  protecting  ice  sheet,  the  water  arrives  at  the 
racks  free  from  all  frazil  or  slush  even  during  severe  snow 
storms  or  other  adverse  weather  conditions. 

During  the  time  the  ice  sheet  is  forming  it  is  the  prac- 
tice to  raise  the  uppei  section  of  the  racks  about  three  feet 
in  order  to  prevent  their  being  clogged  with  ice.  A  resis- 
tance type  thermometer  is  installed  in  the  forebay  with 
indicator  in  the  system  operator's  office.  Whenever  the  tem- 
perature falls  to  32.5  Deg.  F.,  the  work  of  raising  the  racks 
is  beg:un. 

In  the  spring  aft«r  the  ice  has  gone  out,  the  temperature 
of  the  water  remaint-  close  to  the  freezing  point  for  some 
time.  A  cold  night  with  a  strong  wind  will  cause  the  forma- 
tion of  frazil  ice  with  surprising  quickness.  The  only  ice 
trouble  experienced  ir.  recent  years  was  brought  about  in  this 
way.  Since  the  installation  of  the  head-race  thermometor  it 
is  an  easy  matter  to  obtain  warning  of  a  dangerous  drop  in 
the  temperature  in  t'jne  to  avoid  trouble 

The  gate  houses^  are  heated  electrically  by  means  or 
2200  volt  three  phase  iron  wire  heaters.  Motor  driven 
blowers  deliver  the  hot  air,  by  means  of  metal  ducts,  to  the 
head-gates  and  rack-;  in  order  to  prevent  the  adherance  of  ice. 

A  similar  heating  arrangement  is  provided  for  two  in- 
closed regulating  g&tes  in  the  main  dam.  Since  there  is  no 
spillway,  the  water  level  must  be  controlled  by  operating  the 
gates.  The  two  regulating  gates  have  each  a  maximum 
discharge  of  approximately  3000  second  feet,  which  is  ample 
for  ordinary  conditions  during  the  winter  months.  There 
are  20  main  gates  in  the  dam,  each  40  feet  long  by  18  feet 
in  height.  Some  views  of  these  gates  are  shown  in  the  illus- 
tration. These  views  show  the  ice  behind  the  gates  when 
they  are  first  raised  in  the  spring.  During  the  winter  the 
ice  sheet  is  frozen  solidly  to  the  gates,  but  as  soon  as  the 
weather  turns  warm,  the  heat  of  the  sun,  shining  on  the 
back  of  the  gates,  melts  the  ice  free.  As  soon  as  the  rivet 
heads  will  clear  the  ice,  the  gate  is  raised  and  the  ice  imme- 
diately above  allowed  to  pass  through.  During  a  cold  winter 
the  ice  will  form  down  the  face  of  the  gates  clear  to  the 
bottom.  Sometimes  when  a  gate  is  raised  the  ice  dam  will 
hold  the  water  back  for  several  hours  before  it  gives  away. 

Trouble  has  been  experienced  when  the  gates  were  first 
raised  in  the  spring,  due  to  the  ice  giving  way  when  the  gate 
was  partly  raised.  The  ice  forming  on  the  gate  is  wedge 
shaped,  with  the  thick  end  of  the  wedge  at  the  top  where  it 
joins  the  surface  ice.  This  wedge,  if  it  passes  under  the 
partly  raised  gate,  tends  to  force  it  upward  and  throw  the 
hoisting  carriage  off  the  track.  By  raising  the  gates  while 
the  ice  is  still  firm,  troubles  of  this  kind  are  avoided. 

Two  of  the  main  gates  are  enclosed  on  the  back  with 
planking  and  were  originally  connected  by  piping  with  a 
steam  boiler  located  in  the  building  housing  the  regulating 


Ice  Dam  Holding  Water  Back 


Water  Beginninir  to  Break  Thmttuh. 


Lower  Ice  Dam  Completely  Given  Way. 
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gates.  Whenever  it  was  desired  to  raise  one  of  the  gates 
during  the  winter,  steam  was  admitted,  and  in  approximately 
four  hours  time  the  ice  was  thawed  sufficiently  to  permit  of 
the  gate  being  raised.  However,  the  piping  was  difficult  to 
maintain  in  satisfactoi-y  condition,  as  the  sudden  rise  in  tem- 
perature, when  stean'  was  admitted,  caused  the  failure  of 
elbows  and  other  fittings. 

A  year  ago  two  5  kw.  electric  heaters  were  installed  in 
each  of  these  gates  and  kept  in  service  throughout  the  winter. 
These  heaters  were  sufficient  to  keep  the  face  of  the  gates 
free  from  ice  at  all  times.  Ice  formed  on  the  roller  trains 
at  the  back,  but  it  was  not  a  difficult  matter  to  clear  it  off 
when  it  was  desired  to  raise  the  gates. 


Up -to -Date  Methods  of 
Lighting  Buildings 

Benefits  of  Proper  Illumination.  Factors 
to  be  Considered  in  Design 

There  are  few  investments  which  give  a  better  return  than 
the  money  spent  to  procure  good  lighting  either  in  the  fac 
tory  or  the  home. 

It  is  now  generally  recognized  that  good  lighting  in  a  fac- 
tory or  office  building  will  increase  production,  decrease  acci- 
dents and  improve  the  general  health  and  contentment  of  em- 
ployees. In  some  sections  of  the  United  States  this  is  so  well 
understood  that  legislation  has  been  enacted  which  not  only 
compels  good  illumination  in  industial  plants,  but  actually 
states  the  value  it  shall  have  for  different  classes  of  work. 

It  will  usually  be  found  that  it  costs  very  little,  if  any, 
more  to  obtain  good  illumination  than  it  would  to  have  poor  il- 
lumination. A  careful  study  of  the  problem  before  installntiou 
will  usually  result  not  only  in  improved  lighting,  but  a  lower 
ultimate  cost,  and  is  much  to  be  preferred  to  the  usual 
haphazard  method  of  locating  outlets  so  often  practiced. 

To  obtain  satisfactory  lighting  the  following  factors  should 
receive  careful  consideration,  as  they  all  more  or  less  affect 
the  iinal  result  and  upon  the  proper  weighing  of  their  relative 
importance  depends  the  ultimate  success  of  the  scheme: 

(1)  Nature  and  color  of  wall  and  ceilings. 

(2)  Spacing  of  light  units. 

(3)  Type  of  reflectors  or  glassware. 

Factor  1  is  of  great  importance,  since  the  relative  light 
absorption  of  different  colors  and  surfaces  vary  greatly;  for 
large  rooms  and  using  proper  reflectors  the  effect  of  the  wall 
covering  on  the  illumination  may  be  minimized.  While  walU 
finished  with  a  high  white  gloss  are  the  most  effective  for  re- 
flection qualities.  It  must  be  borne  in  mind  that  a  large  ex- 
panse of  wall  surface  painted  so  light  as  to  reflect  a  large 
volume  of  light  into  the  eye  is  objectionable  for  office  and 
residence  work,  or  any  room  where  the  occupants  are  likely  to 
sit  more  or  less  directly  facing  the  walls  for  considerable 
periods  of  time.  Walls  finished  in  buff,  light  greens  or  grays 
will  be  found  usually  more  favorable  than  dead  white  for  office 
buildings.  In  factory  and  warehouse  buildings  it  will  be  usu 
ally  found  that  a  good  washable  white  finish  is  the  most  effec- 
tive wall  covering  to  use. 

Factor  2^SpaCing  of  Light  Units. 

A  single  light  unit  is  usually  less  expensive  to  install  and 
maintain  and  is  usually  more  efficient  than  a  cluster  of  lamps 
having  the  same  candle  power.  The  spacing  of  the  units  will 
depend  upon  the  power  of  the  individual  units  used  and  the 
intensity  of  illumination  required.  Generally  speaking,  indi- 
vidual units  of  250  watts  are  large  enough  for  small  factories, 


100  watt  for  offices  and  40  watt  for  residences.     Several  out- 
lets distributed  over  the  areas  to  be  illuminated  will  usually 
be  found  to  be  more  efficient  and  to  give  a  more  pleasing  effect 
than  concentrating  the  light  into  one  or  two  units. 
Factor  3 — Type  of  Reflectors  or  Glassware 

The  proper  choice  of  reflectors  or  glassware  has  more  effect 
upon  the  general  satisfactory  results  obtained  than  anything 
else,  since  it  is  upon  this  choice  that  absence  of  glare  and  uni- 
formity of  illumination  so  largely  depend. 

There  are  three  systems  to  choose  from: 

(a)  Indirect. 

(b)  Semi-indirect. 

(c)  Direct. 

With  indirect  lighting  the  ceilings  and  walls  are  utilized 
for  the  re-direction  and  diffusion  of  the  light.  Owing  to  tho 
ceiling  acting  as  a  light,  source  glare  is  avoided  and  shadowK 
are  soft.  This  method  has  its  special  place  in  such  locations  as 
picture  houses,  art  galleries,  etc.,  but  is  now  little  used  for 
general  purposes. 

In  direct  lighting  the  units  send  the  light  directly  to  the 
surface  to  be  illuminated.  Reflectors  and  glassware  are  gener- 
ally used  to  improve  the  light  distribution  and  diffuse  the  rays 
and  give  the  effect  of  a  large  source  of  light  and  tend  to  obviate 
glare.  The  glare  is  further  minimized  by  frosting  the  ('lass 
or,  in  the  case  of  open  reflectors,  by  frosting  the  bulbs.  Sha 
dows  can  be  softened  by  the  use  of  proper  reflectors  or  glass- 
ware; in  fact,  as  has  been  stated,  the  success  of  a  direct  ligMing 
system  depends  largely  upon  the  proper  selection  of  reflectors 
and  glassware,  and  with  the  enormous  variety  now  on  the  mar- 
ket practically  any  requirements  can  be  met  by  the  use  of 
standard  material. 

Semi-indirect  lighting  contains  the  features  of  the  direct 
and  indirect.  With  correctly  designed  fixtures  the  soft  effect 
of  indirect  lighting  may  be  obtained  with  the  vertical  illilmina- 
tion  as  obtained  from  direct  lighting,  and  at  the  same  time  the 
shadows  may  be  graded  down  to  the  required  dei)th. 

Factory  and  Warehouse. 

For  factory  and  warehouse  work  the  intensity  of  illuminat- 
ing required,  cost  of  fixtures,  presence  of  dirt  and  dust,  prac- 
tically exclude  any  system  other  than  direct  lighting.  In 
choosing  the  fixtures  and  reflectors  consideration  should  be 
given  to  ease  of  cleaning,  liability  of  surface  to  collect  dust, 
etc.,  as  well  as  their  value  as  light  distributors. 

In  offices  and  public  buildings  the  indirect  or  semi-indirect 
may  often  be  usefully  employed,  the  latter  particularly  lending 
itself  to  decorative  effects  and  harmonizing  with  the  architec- 
tural designs  of  the  buildings,  although  it  will  usually  be  found 
necessary  to  add  a  few  direct  lighting  units  to  emphasize  cer- 
tain features  of  the  building. 

For  private  houses  the  semi-indirect  lighting  is  very  suit- 
able for  dining  rooms  and  reception  halls,  but  the  actual  selec- 
tion of  fixtures  for  a  residence  is  so  much  a  matter  of  personal 
taste  that  it  will  usually  be  decided  by  the  owner,  apart  from 
any  suggestions  he  may  receive. 

Standard  of  Tlluminatxon. 
The    most    suitable    standards    of    illumination    for   various 
purposes  can  well  be  taken  as  given  in  General  Electric  Review, 
Vol.  XXL,  No.  6.     They  are  as  follows: 

Auditorium,   church,   etc 1.5 —  3 

Armoury,  public  hall   2 —  4 

School,  class  room,  library,  etc 3 —  6 

Store,  show  windows   10 — 50 

First   floor   department    7 — 10 

Clothing,  dry  goods,  millinery,  etc 4 —  7 

Cigars,  grocery,  meat,  bakery,  etc 3 —  5 

Office 4—  8 

Drawing  office   «• 8 — 12 
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Industrial: 

Rough    manufacturing   such   as   rough   assembly, 
rough  forging,  rough  woodworking,  ice  making, 

pottery,  lumber  mills,  etc 2 —  4 

Medium  manufacturing  operations: 

Woodworking,  rough  machinery,  rough  bench 
work,  automatic  machine  work,  meat  packing, 

paper  making,  laundries,  etc  3 —  6 

Fine    manufacturing,    fine    assembling,    leather 
working,  fine  woodworking,  fine  lathe  work,  etc.      4 —  8 
Extra  fine  manufacturing,  watches  and  jewellery 
manufacturing,     engineering,     typesetting,     shoe 

manufacturing,  enamelling,  etc 7  and  up 

Building,  exterior   3 — 15 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


The  convsntion  of  the  Western  Canada  Irrigation  Association 
was  held  at  Vernon,  B,C.,  July  26  to  30th, 

Building   permits   issued   for   new   buildings   and   repairs,  at 
Montreal,  for  tho  mo.uih  of  July   jjast,  totalled   $1.5(30,S1(). 

Good   progress   is   being  made   on   the   new  Pantages  Theatre 
at  Hamilton,  Ont.,  and  it  is  expected  the  building  will  be  ready 
ning  on  September  1. 

The  county  council  of  Ontario  County,  Ont.,  at  a  special  meet- 
ing held  in  Beaverton  recently,  unanimously  voted  the  sum  of 
$80,000  to  be  expended  on  highways  within  the  county. 

The  new  $1,500,000  store  of  thee  Hudson's  Bay  Company,  at 
Victoria,  B.  C,  it  is  announced,  will  shortly  be  opened.  This 
latest  addition  to  the  Hudson's  Bay  Company's  string  of  stores 
brings  the  total  to  11.  It  will  house  40  departments  and  is 
constructed  of  concrete  and  terra  cotta. 

The  Ontario  Provincial  Government  has  decided  to  postpone 
the  construction  of  a  government-owned  cement  plant,  for  \ 
present  at  least,  The  reasons  given  for  this  decision  are  a 
falling  market  on  this  type  of  equipment  and  the  likelihood 
of  a  temporary  suspension  of  the  construction  of  the  permanent 
tvnp   of  rnadwav  in   the  province. 

The  employees  of  the  Canada  Cement  Company,  at  Belleville, 
have  organized  a,  club,  to   be  known  as  the   Canada   Cement 

Club  of  Belleville,  and  have  been  duly  incorporated.  The 
club  will  furnish  meals  and  lodging  to  club  members  and  will 
be  equipped  with  billiard  tables,  dancing  floor  and  gymnasium 
for  the  rocrontion  and  amusement  of  the  members. 

The  Good  Beads  Committee  of  the  County  Council  of  Benfrew, 
Ont.,  met  in  the  town  of  Renfrew  recently  and  decided  to  re- 
duce wages  of  teams  employed  on  county  provincial  roads  from 
$6  to  $5  a  day,  and  that  of  men  from  $3  to  $2.50.  The  work-day 
is  10  hours.  Tho  price  of  board  was  reduced  to  75  cents  froir 
$1  a  day. 

At  a  recent  meeting  of  the  Winnipeg  Trades  &  Labor  Coun- 
cil, the  following  resolution  was  adopted:  To  suggest  to  the 
Dominion  Trades  and  Labor  Congress  the  formation  of  a 
labor  research  bureau  with  dominion-wide  fiold  of  operations 
to  gather  and  tabulate  data  concerning  wages,  hours  of  work, 
costs  of  production,  profits,  living  costs,  methods  of  finance 
and  kindred  m.itters  for  use  in  labor  disputes. 

Representatives  of  the  contracting  interests  and  organized 
labor  unions  of  Moose    Jaw,    8«ft.,   met    recently    and    unani- 


mously adopted  the  proposal  of  a  Joint  Industrial  Council. 
A  sub-committee  was  appointed,  composed  of  representatives 
of  both  factions  to  draft  a  constitution  to  be  iiresented  for 
approval  at  a  meeting  to  be  held  soon.  Mr.  T.  W.  Stevenson, 
of  the  Federal  Department  of  Labor,  organized  the  meeting 
which  resulted  in  the  above  move.  Mr.  8t«venaon  has  been 
successful  in  the  formation  of  Joint  Industrial  councils  at 
Calgary,    Edmonton,    Vancouver   and    Saskatoon. 


Obituary 

Mr.  James  E.  Narraway,  aged  21.  surveyor,  of  Ottawa,  Ont., 
was  drowned  recently  at  Snow  Shoe  Lake.  Man,,  where  he  was 
issisting  in  the  surveying  of  the  Ontario-Manitoba  boundary 
'^ne.  No  further  details  of  the  accident  are  available  at  thi^ 
writing. 

Mr.  Alfred  Haines,  well  known  builder  of  North  Devon, 
N.B.,  died  recently  at  the  home  of  his  son,  Mr.  Benjamin 
Haines,  in  that  town.  Several  fine  buildings  and  bridge 
structures  were  built  by  the  deceased  throughout  the  mari- 
time   Provinces. 

Mr.  Bobert  John  Cooper,  of  the  firm  Brown  ft  Cooper,  well 
known  bnilding  contractors  of  Toronto,    died    reeently    at   hi* 

residence.  303  Carlto.n  .Street,  Deceased  was  connected  with 
tho  above  firm  for  tliirtv  years  in  Toronto  and  had  bcc-i  a  mem- 
ber  of   the   Tfonto   Builders'   ?]xchange   since   its   inception. 

William  O-nnn,  contraetor,  died  at  his  residenee,  Cnaeent 
View  Apartments,  Winnipeg,  after  a  lengthy  illness  on  July 
24th.  Mr.  Gunn  was  45  years  of  age,  elarnt  son  of  Mr.  and 
Mrs-  John  Gunn,  formerly  of  Stonewall.  Manitoba,  but  now 
resident  in  Winnipeg,  He  was  born  in  1876  at  Benfrew,  Ont 
.and  came  west  with  his  parent^  in  1878  to  stonewall  where  h<t 
received  his  education.  He  entered  business  with  his  father 
under  the  name  of  John  Gunn  &  Son.  Ltd..  and  carried  on  a 
^business  as  general  contractors  until  his  death.  He  was  married 
in  1902  to  Miss  Maiid'>  Rutherford  of  Los  AngHes,  California. 
There  are  two  daughters  and  he  is  also  survived  by  his  mother 
and   father,  three  sisters  and  six  brothers, 

Mr,  J.  G.  Sing,  prominent  Canadian  civil  engineer  and  land 
surveyor,  of  Toronto,  died  suddenly  from  an  attack  of  heart 
failure,  at  Meaford,  Ont.,  a  conple  of  weeks  ago,  Peeeased, 
who  had  been  district  engineer  for  the  Pomininn  Department  of 
Public  Works  fop  the  past  eight  years,  with  headquarters  at 
Toronto,  was  bom  in  Meaford  on  September  3.  18."i7.  Durine  his 
career  he  had  carried  ont  numerous  commissions  of  outstanding 
importance.  Tn  1881  he  was  appointed  bv  the  late  Sir  John 
A.  Mncdonsld  tn  siirvpT-  the  Dominion  OnvemTnen*  l«nd«  in 
the  Northwest  Territory  along  the  line  of  the  C.P.B.  Later 
he  surveyed  for  the  Department  of  Indian  .Affair*  the  island* 
along  the  northeasterlv  shore  of  Oeorgian  Bar.  The  following 
works  were  designed  bv  him  and  carried  «"*  nnder  hi«  •u'wr- 
vlsion:  Western  Channel,  Toronto;  harbor  improrements.  Port 
McNiehol:  terminal  C.P.B.  on  OeoriHan  B»v  and  st  Tiffin: 
harbors  at  Midland.  Hamilton,  Cobourg,  Owen  Sound  and 
Sault  Ste.  Marie.  He  was  in  eharge  of  the  proposed  new  har- 
bor works  at  Toronto,  and,  with  the  ronsent  of  the  Department 
of  Public  Works  was  retained  as  cnnmltine  engineer  to  the 
TTarbor  Commissioners,  Toronto.  He  was  also  one  nt  four 
commissioners'  experts,  and  Chairman  of  the  AdvisoTT  Board  of 
Commissioners,  to  examine  into  and  report  on  prettent  aa4  fotare 
needs  and  supply  of  pure  water  for  the  city  of  Toronto.  In 
addition  to  being  ex-President  of  the  Eneineers'  Clnb  of  Tor- 
onto he  was  a  member  of  the  Canadian  Society  of  Otvil  Eag- 
inoers,  Toronto  Board  of  Trade,  and  the  Ontario  lAnd  Sorrer- 
nrs '    Association. 


fit 


THE    CONTRACT    RECORD 


NEWS  OF  CONTRACTS 

Period  of  August  3  to  August  9,  1921 

Dominion  Wide  Service  Exclusive  to  "Contract  Record  &  Engineering  Review" 


Waterworks,  Sewerage  and 
Roadways 

Dublin,  Ont. 

Jas.  Jordon,  Dublin,  clerk  Hibbert  Twp. 
Council,  has  plans  and  will  receive  ten- 
ders until  Aug.  17th  for  construction  ai 
drainage   system. 

Jonquleres,  Qne. 

Council  plans  construction  of  concrete 
sidewalks  at  cost  of  $15,000.  Ludger  La- 
croix,  secy.-treas. 

Jonquleres,  Que. 

Constructiou  of  extension  to  waterworks 
and  sewerage  system  at  estimated  cost  of 
$35,000  is  contemplated  by  Municipal 
Council.  J.  F.  Grenon,  Engr.,  Chicoutimi, 
Que. 

Begina,  Sask. 

Tenders  will  be  received  until  Aug.  17tli 
by  H.  S.  Carpenter,  Deputy  Min.  Dept.  of 
Highways,  Prov.  Govt.,  for  roadwork  from 
Lipton  to  Dysart,  Sask.  Plans  with  Dept., 
Wm.  Grant,  810  Canada  Bldg.,  Saskatoon; 
J.  B.  Beid,  Court  House,  Swift  Current; 
F.  G.  Kissack,  North  Battleford.  Accept- 
ed cheque  for  $700,  payable  to  Deputy 
Min.,  or  Guarantee  Companys  bond  re- 
quired. 

H.  8.  Carpenter,  Deputy  Min.  Dept.  of 
Highways,  Prov.  Govt.,  has  plans  and  will 
Teceive  tenders  until  Aug.  17th  for  road- 
work  from  Flaxcombe  to  north  of  Alsask, 
Sask.  Plans  also  with  Wm.  Grant,  810 
Canada  Bldg.,  Saskatoon;  J.  R.  Beid, 
Swift  Current;  F.  G.  Kissack,  North  Bat- 
tleford; L.  M.  Atkinson,  secy.,  B.M.  No. 
298,  Merid,  Sask.  Accepted  cheque  for 
$1,000,  payable  to  Deputy  Min.,  or  Guar- 
antee Company 's  bid  bond  will  be  re- 
quired. 

Sault  Ste.  Marie,  Ont. 

Contract  at  $13,650  for  pumping  equip- 
ment for  City  is  placed  with  Northern 
Foundry  &  Machine  Co.,  Bay  St.  Contract 
at  $1.68  per  lin.  ft.  for  14-in.  woodstave 
pipe  is  awarded  to  Lyons  Fuel  &  Supply 
Co.,  Dundas  St. 

St  Thomas,  Ont. 

Constructiou  of  storm  sewers  at  cost  of 
$35,000  is  contemplated  by  City  Council. 
By-law  will  be  submitted.  W.  C.  Miller, 
Engr. 

Toronto,  Ont. 

F.  Barber,  Engr.,  40  Jarvis  St.,  will  re- 
ceive tenders  until  Aug  13th  for  construc- 
tion of  concrete  sidewalks  on  several 
streets  for  York  Twp.  Council. 

Watford,  Ont. 

Plans  are  prepared  for  concrete  pave- 
ment to  cost  $30,000  for  Town.  W.  S. 
Fuller,  clerk. 

CONTRACTS  AWARDED 
Bomtaolm,  Ont. 

General  contract  for  improvements  to 
drain  costing  $15,000  for  Logan  Twp. 
Council  is  placed  with  Jno.  Beid,  Born- 
holm. 


Fort  Qu'Appelle,  Sask. 

Frank  Rooney,  Weyburn,  Sask.,  is 
awarded  general  contract  for  construction 
of  concrete  sidewalks  for  Council. 

Hamilton,  Ont. 

J.  D.  Armstrong,  871  Main  St.  E.,  has 
general  contrat  for  construction  of  sewer 
for  City. 

Montreal,  Que. 

City  awarded  following  contracts  for 
paving,  sidewalks,  etc.:  Five  streets  at 
$30,800,  Siciliy  Asphaltum  &  Paving  Co., 
60  St.  Viateur  St.  E.;  two  streets  at  $31. 
329,  Duranceau  &  Duranceau,  152  Hamil- 
ton St.;  one  street,  Eondeau  Corlier  &  Co., 
3227  Christophe  Colomb;  one  street,  Ber- 
nard Brault,  2855  Bosomound  Blvd. 

OrlUia,  Ont. 

General  contract  for  reinforced  concrete 
pavement  for  Town  is  awarded  to  Warren 
Bituminous  Paving  Co.,  Ltd.,  McKinnon 
Bldg.,  Toronto. 

Quebec,  Que. 

Prov.  Govt,  awarded  following  contracts 
for  road  construction  from  Levis  to  Sher- 
brooke:  13  miles,  Kennedy  Construction 
Co.,  Ltd.,  137  McGill  St.,  Montreal;  7  miles 
Newton  &  Dakin,  Sherbrooke;  3  miles,  G. 
W.  French,  Sherbrooke;  balance  of  work 
by  day  labor. 

Reglna,  Sask 

General  contract  for  roadwork  from 
Harris  to  Rosetown,  Sask.,  for  Prov. 
Govt.,  Dept.  of  Highways,  is  awarded  to 
W.  A.  Dutton,  Winnipeg. 

Samia,  Ont. 

General  contract  for  construction  of 
concrete  pavement  costing  $12,000  on  Lon- 
don Bd.  for  City  is  awarded  to  Beid  & 
Somers,  Ltd.,  Guelph,  Ont. 

Thetford  Mines,  Que. 

General  contract  for  paving  one  street 
at  cost  of  $60,000  for  City  is  awarded  to 
Trudel  &  Fils,  St.  Irenee  Les  Bains. 


Railroads,  Bridges  and 
Wharves 

Chicoutimi,  Que. 

Plans  are  drawn  for  electric  railroad 
costing  $125,000  for  San  Tonio  Bailroad 
Co.,  Chicoutimi.  S.  Finiot,  Engr.,  Chi- 
coutimi. 

St.  Ambroise  de  Chicoutimi,  Que. 

Construction  of  steel  bridge  costing 
$20,000  is  contemplated  by  Municipal 
Council.     J.  F.  Grenon,  Engr.,  Chicoutimi. 

CONTRACTS  AWARDED 

Birtle,  Man. 

Municipality  of  Birtle  awarded  con- 
tracts for  construction  of  concrete  cul- 
verts to  Carter-Halls-Aldinger  Co.,  Ltd., 
Winnipeg,  and  Boyd  &  Smith,  Foxwarren, 
Man. 


Gilbert  Plains,  Man. 

E.  Pilgrim,  Dauphin,  Man.,  has  general 
contract  for  construction  of  bridge  for 
Municipality. 

New  Westminster,  B.C. 

General  contract  for  construction  of 
wharf  for  Triangle  Chemical  Co.  is  award- 
ed to  Eraser  Eiver  Piling  Co.,  Ltd.,  324 
Front  St. 

Springfield,  MaiL 

General  contract  for  construction  of 
concrete  culverts  for  Municipality  is 
awarded  to  Western  Engineering  &  Con- 
struction Co.,  107  Florence  Ave.,  Winni- 
peg- 


Public  Buildings,  Churches 
and  Schools 

Ashcroft,  B.C. 

Plans  are  being  prepared  for  school  for 
Ashcroft  School  Bd. 

Beauhamois,  Que. 

Town  Hall  is  being  repaired  at  cost  of 
$10,000.     A.  L.  Mayer,  secy.-treas. 

Castlegar,  B.C. 

Plans  are  being  prepared  for  school  for 
School  Bd. 

Orosse  Isle,  Que. 

B.  C.  Desrochers,  secy.  Dept.  Public 
Works,  Dom.  Govt.,  Ottawa,  will  receive 
tenders  until  Aug.  22nd  for  erection  of 
quarantine  hospital  costing  $200,000.  Plans 
with  Dept.,  Ottawa;  Clerk  of  Works,  Pub. 
Works  Dept.,  General  Post  Office,  Quebec; 
Office  of  Dept.,  Grosse  Isle,  Que.;  Assist- 
ant Mechanical  Engr.,  Dominion  Public 
Works  Bldg.,  Place  Boyale,  Montreal.  Ac- 
cepted cheque  for  10  per  cent,  of  tender 
required. 

Innisfal,  Alta. 

Hall  costing  $10,000  is  being  erected  bv 
6.W.V.A. 

London,  Ont. 

Mocha  Temple  Shriners  plan  to  make  a 
gift  of  wing  to  new  Children's   Hospital. 

Montreal,  Que. 

A.  H.  Lapierre,  architect,  30  St.  James 
St.,  has  plans  and  will  receive  tenders  un- 
til Aug.  18th  for  excavations,  concrete 
foundations  and  piers  required  for  hospital 
for  Notre  Dame  Hospital,  351  Notre  Dame 
St.  E. 

Oliver,  B.C. 

Plans  are  being  prepared  for  school  for 
Prov.  Govt. 

Thamesford,  Ont. 

W.  G.  Murray,  architect.  Dominion  Sav- 
ings Bldg.,  London,  has  plan?  and  will  re- 
ceive tenders  until  Aug.  17th  for  erection 
of  Parish  Hall  for  St.  John's  Anglican 
Congregation. 

Vancouver,  B.C. 

Plans  are  being  prepared  for  police  sta- 
tion to  cost  $20,000  for  city. 
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Cost  of  Production  Must  be  Reduced  if  We 
are  to  Meet  World  Competition 

What  solution  does  labor  offer  to  the  Canadian 
problem  of  meeting  competition  from  outside  points 
where  production  costs  have  already  been  reduced? 
In  some  cases  the  answer  is  a  demand  for  still  higher 
wages;  in  others,  the  insistance  is  merely  that  mat- 
erial costs  must  come  down  first. 

There  is  no  single  individual  in  Canada  who  desires 
to  see  the  wages  of  efficient  labor  reduced  one  iota. 
It  would  be  a  fine  thing  if  we  could  all  be  living  on 
Easy  Street — shorter  hours  each  year — less  energy 
expended  at  our  work  during  those  hours.  But  un- 
fortunately we  can't  choose.  We  must  meet  world 
conditions,  either  that  or  build  a  high  wall  about  our 
country — so  high  that  no  product  of  any  kind  can 
get  in.  But  in  that  case  what  about  the  things  we 
have  to  sell?  No  nation  has  ever  yet  succeeded  in  liv- 
ing entirely  to  herself  and  neither  can  Canada. 

There  is  no  alternative,  then.  We  must  meet 
world  competition,  both  as  to  price  and  quality.  We 
must  get  production  costs  down  to  a  minimum. 

If  our  products  don't  compete  with  the  products  of 
other  countries,  what  becomes  of  our  population — 
more  particularly  of  our  labouring  classes? 

That  the  pressure  from  Germany  and  other  con- 
tinental points  is  already  being  felt  is  evidenced  by  an 
article  that  recently  appeared  in  the  "  Empire  Mail," 
entitled  "  Germany's  Confidence  and  Energy."  Appar- 
ently the  pressure  being  put  upon  Germany  is  strenght- 
ening  that  country  industrially — very  rapidly.  The 
only  solution  oflfered  is  "  we  must  reduce  our  own 
costs  of  production."     We  quote  from  the  article. 


There  is  every  sign  that  the  stimulus  of  defeat 
and  of  a  debt  which  must  be  paid  before  the  nation  can 
consider  itself  free,  is  having  the  same  effect  on  Ger- 
many to-day  as  it  did  in  France  in  1870.     The  settle- 
ment of  the  amount  of  reparations  has  made  an  end 
ot    the    feehng    in    Germany    that    results  of    energy 
and  toil  would  go  into  the  pockets  of  the   Entente. 
1  rue,  the  Entente  still  share  in  any  increase  of  Ger- 
many's trading  profits,  and  for  this  reason  it  seems 
that   we   must   accustom   ourselves  to   rejoice   in   all 
signs  of  her  prosperity,  so  far  as  it  does  not  directly 
damage  ours.     Whether  it  is  sound  economics  to  have 
placed  us  in  this  position,  time  alone  wll  show.     In 
Germany,  at  all  events,  there  are  no  doubts  at  all  that 
under  the  conditions  imposed  on  her,  she  is  bound  to 
prosper,  Germans  are  inclined  to  rub  their  hands  over 
Mr.  McKenna's  attack  on  the  system  of  reparations 
decided  on,  and  murmer  gleefully,  "  Ah,  the  English- 
man IS  a  business  man,  and  he  sees,  luckily  for  us,  too 
late--that  trust  in  the  policy  of  France,  who  knows 
nothmg  of  business,  but  is  inspired  by  ignorant  greed 
of  money  and  racial  hatred,  has  committed  him  to  a 
plan  which  will  make  Germany  the  world's  factory." 
"  It's  not  only  the  heads  of  the  great    combines  (and 
every  day  the  papers  contain  records  of  new  amalgama- 
tions, till  it  seems  as  if  Germany  really  must  become 
one  huge  factory  with  a  single  board  of  directors,  and 
Hugo  Stinnes  as  chairman)     who  are  so  confident  ot 
the  future.     The  same  spirit  is  noticeable  in  workers 
of  all  grades.     All  this  is  very  encouraging  for  those 
of  us  who  can  imagine  money,  the  mere  medium  of 
exchange,  to  be  the  source  of  all  wealth,  but  for  those 
who  recognize  that  it  is  not  that,  the  outlook  is  dis- 
quiting       The   German    workers'   wages   in   "  world- 
value,"  will  continue  to  be  lower  than   those  of  the 
British,  and  payment  of  cash  indemnities  only  further 
depreciates  German  exchange,  thus  making  cheaper 
in    "world-value,"    the    sum— nominally    constant    in 
paper  marks— which  it  cost  the  German  exporter  (who 
takes  a  "  world-value  "  profit)  to  buy  his  man's  labour. 
So  with  a  falling  German  exchange,  the  cost  of  pro- 
duction goes  steadily  down,  and  the  German  can  con- 
tinually reduce  "  world-value  "  prices.     There  is  only 
one  reply  to  this  competition— we  must  reduce  our  own 
costs  of  production.       The  British  workman  will  be 
faced  with  the  alternatve  of  accepting  lower  wages  or 
no  wages  at  all,  for  at  the  present  high  scale  it  will 
soon  be  quite  impossible  for  British  Goods  to  compete, 
and  therefore,  for  the  British  workman's  emplovment 
to  continue.  If  he  can  be  made  to  see  that  capital  is 
makng  a  proportionate  sacrifice-as  it  will  have  to  do- 
there  is  no  reason  why,  despite  the  fact  that  German 
labour   (unless  the  mark  improves  out  of  all  know- 
ledge) is  bound  to  remain  cheaper  than  British  labour. 
British  costs  should  not  reach  such  a  figure  as  will 
enable  our  goods  to  compete  with  Germany  in  every 
market  of  the  world.     Germany  has  a  handicap  of  the 
tax  on  exports  of  26  per  cent,  which  should  balance  the 
advantage  of  cheap  labour,  provided  all  our  costs  of 
production— not  labour  alone — can  be  gt>t  down  to  the 
minimum.       Only  in  this  way  is  there  any  hope  of 
German   industry  developing  sufficiently  to  pay  our 
indemnity  without  throttling  our  trade' in  its  tinnat- 
urally  forced  growth." 


Most  of  the  grumblers  in  thi>  «orid  are  people 
who  could  be  well  spared  bv  it.  The  "do  little  people' 
talk  the  most. 
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Prevention    of   Alkali    Action 
on  the  Winnipeg  Aqueduct 

Description  of  Underdrainage  Work — Variation  in  Cost  During   Different 

Seasons— $30,000  a  Mile  is  the  Average  Cost  of  the  Undertaking 

— Comparisons  of  Gamp  Living  Expenses  for  12  Months 


Followinw  a  report  by  the  engineers  of  tlie  Greater 
Winnipeg  Water  District  to  the  Administration  Board 
that  serious  defects  were  developng  in  portions  of  the 
newly  constructed  aqueduct,  between  miles  13  and  17 
through  disintegration  by  alkali  action,  a  special  board 
of  engineers  was  appointed  in  May  1920,  to  investigate 
the  nature  and  extent  of  these  defecfs  and  to  advise 
on  any  means  that  might  be  necessary  to  prevent  fur- 
ther development  of  the  action  reported  to  be  taking 
place.  The  aqueduct  was  designed  to  discharge  85 
million  gallons  per  24  hours  and  to  resist  a  pressure  due 
to  20  feet  head  of  water  and  4  feet  of  backfall  above 
the  top.  At  this  point  it  is  circular  in  sec*ion,  8  feet 
internal  diameter  with  8  inch  thickness  of  .'■hell.  The 
section  is  as  shown  in  Fig.  1.  It  was  built  by  depositing 
the  concrete  between  the  forms  in  the  treneh. 

During  the  investigation  the  shell  was  exf  osed  every 
100  feet  by  pits  being  excavated  .'5  feet  by  7  feet  and 


The  remainder  of  the  trench  was  filled  with  earth  in 
the  usual  way. 

To  take  care  of  the  drainage  water  it  was  first 
decided  to  sink  a  number  of  5  inch  artesian  wells.  This 
was  done  at  mile  15  and  16  and  the  drainage  sy.stem 
connected  to  them.  On  testing  these  wells  it  was  found 
that  they  were  each  capable  of  taking  7,000  gallons  of 
surface  water  per  day  without  increasing  tht  elevation 
of  the  water  in  the  walls,  but  in  the  following  j-.pring  the 
ground  water  was  so  abundant  that  the  wells  were 
flooded  beyond  their  capacity;  consequently  another 
discharge  was  found  necessary.  This  was  obtained  by 
connecting  the  underdrainage  system  of  miles  13  and 
16  directly  to  the  drain  pipe  that  was  previously  laid 
from  the  Seine  river,  about  7  miles  further  west,  t.., 
mile  13,  to  take  off  the  surface  water  that  had  no  other 
means  of  getting  away  from  this  area.  As  there  is  a 
natural  fall  westward  all  along  the  aquedu'^t,  it  is  con- 


Pig  1 — Cross-Rection  of  reinforcetl  iroiicrete  aque«hict 

down  to  the  level  of  the  invert.  The  disintegration  was 
found  to  be  patchy  and  variable  in  extent  which  by  in- 
spection of  the  concrete  and  chemical  analysis  of  the 
ground  water  which  scooped  into  the  test  pits,  appeared 
to  be  governed  by  the  amount  of  alkali  salts  in  solu- 
tion with  the  water  and  also  by  the  density  or  nature 
of  the  concrete. 

As  a  result  of  the  investigation  the  Administration 
Board  decided  to  underdrain  a  portion  of  the  aqueduct 
at  mile  17,  that  gave  signs  of  the  most  extensive  dis- 
integration. On  the  completion  of  the  under  drainage 
of  this  portion  a  further  contract  was  awarded  for  the 
work  to  be  extended  to  mile  16,  and  another  later  on 
for  the  remainder  of  the  ^M  miles  of  aqueduct,  making 
a  total  length  of  trench,  taking  both  siden  of  the  aque- 
duct, of  8V2  miles. 

The  plan  of  underdrainage  adopted  was  that  shown 
in  Fig.  2,  an  eight  inch  vitrified  drain  pipe  being  laid 
with  open  joints  in  a  trench  three  feet  below  the  invert 
and  covered  with  gravel,  as  shown  in  the  drawing. 


anil  tile  drain,  Greater  Winnipeg  Water  District. 


sidered  that  this  drain  will  also  take  care  of  the  over- 
flow from  miles  16  and  17. 

The  underdrainage  work  was  commenced  in  June, 
1920  at  mile  17  and  has  been  carried  on  continuously 
westward,  there  now  being  about  6  miles  completed  of 
the  SYo  miles  of  trench  for  which  contracts  have  been 
let.  The  first  seven  feet  of  the  trench  is  excavated  and 
thrown  out  by  hand,  the  remainder  is  excavated  by 
hand  and  removed  by  a  traveller.  The  gravel  for 
drainage  over  the  pipes  is  taken  from  the  railway  track 
(which  runs  parallel  to  and  100  feet  away  from  the 
aqueduct)  to  the  trench  by  a  belt  conveyor  rigged  up 
by  the  contractors,  shown  in  Fig.  3,  and  deposited  in 
position  by  gravity-.  The  backfilling  is  done  by  a  Par- 
son's gasoline  backfiller,  as  shown  in  Fig.  4. 

The  average  cost  of  the  work  is  about  $30,000  per 
mile  of  trench.  The  actual  cost  varies  with  the  season, 
that  done  during  summer  and  winter  being  about 
equal,  that  done  in  the  fall  and  spring  costing  about  30 
per  cent,  more,  the  highest  cost  being  in  March  and  April 
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Fit;.  2 — Moviiii;;  onncrete  agptroiiute  from  railway  track    to    iiiixor 
100  feet  away  by  belt  conveyor. 

when  the  leaks  in  the  pipe  caused  very  wet  working 
conditions.  The  penetration  of  the  frost  was  greatest 
from  December  to  March.  Tliis  reduced  the  amount 
of  timbering  from  that  required  in  the  summer.  The 
amount  thereby  saved  offset  the  extra  cost  of  excavat- 
ang,  making  the  winter  work  as  economical  as  the  sum- 
mer work. 

A  further  interesting  feature  of  the  woik  is  the 
comparative  costs  of  camp  provisions  which  feliow  a  re- 
duction in  the  cost  of  living  at  the  end  of  «ync  year  of 
approximately  50  per  cent.  The  camp  wa>j  established 
for  60  men  and  the  cost  of  provisions  from  April  to  July 
1920,  was  44  cents  per  meal,  July  to  December,  36  cents ; 
January  to  May,  this  year  23  cents.  Iiabor  efficiency 
has  been  most  satisfactory,  the  man  hoiir  output  being 
equal  to  that  of  1912-1915  period.  Eif.nty  per  cent,  of 
the  men  have  remained  constantly  on  the  job,  the  re- 
maining 20  per  cent,  remained  for  an  average  of  8 
weeks. 

The  contract  was  awarded  to  Messrs.  Fowler  and 
Young  of  Winnipeg  on  a  cost-plus  basis  with  a  guaran- 


teed unit  price,  also  a  penalty  and  bonus  of  50  per  cent, 
on  the  variation  of  the  cost,  the  penalty  not  to  exceed 
half  of  the  percentage  on  the  guaranteed  unit  price. 

The  contract  was  awarded  in  the  first  instance  for 
mile  17.  When  this  was  found  to  be  working  satisfac- 
torily it  was  extended  to  mile  16  and  later  for  the  re- 
maining portion  of  the  work. 

The  supervision  is  carried  on  under  W.  N.  Scott, 
commissioner,  and  W.  R.  Davis,  acting  chief  engineer 
of  the  Water  District. 

Twelve  miles  of  the  aqueduct  between  that  now  be- 
ing underdrained  and  Winnipeg  were  provided  with 
an  underdrainage  system  when  built/^t  is  now  intend- 
ed to  install  permanent  testing  tubes  at  intervals  along 
this  portion  to  ascertain  if  tlie  original  underdrainage  is 
accomplishing  the  results  intended.  Eighty  6  nch  test 
pipes  are  to  be  sunk  below  the  level  of  the  aqueduct 
invert  from  which  samples  of  the  ground  water  sur- 
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V'\)!..  4 — View  (ilnuviiiK  lialiiiv  ol  Ireiich,  tile  \n\t<   .Ui»i  ^;...ii 
<lraiii,  anil  portion  of  aqueiliiet  wher*'  iliiiintefCration  is  fouml' 

rounding  the  aqueduct  will  be  taken  from  time  to  time 
to  determine  if  any  alkali-saturated  water  is  resting 
against  the  concrete  structure.  The  aqueduct  between 
mile  26  and  the  intake  at  Shoal  Lake,  about  60  miles 
further  east,  is  not  at  present  thought  to  be  affected  by 
alkali-laden  ground  waters. 
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kfiller  oj>eratinK  on  backttll  of 

.)l  \ViiiiiiiH>>5  aquertiict. 


Robert    Stewart,  Ltd.,    Handling    Orders    in 
Spite  of  Fire  in  Plant  at  Guelph 

Robert  Stewart  Limited,  Guelph,  Ont.,  who  were 
reported  as  having  suffered  from  fire  loss  a  short  while 
ago  state  that  they  have  completed  negotiations  for 
a  large  plant  for  manufacturing  purposes  and  large 
and  roomy  offices  and  that  they  will  be  in  a  position 
to  take  care  of  any  and  all  orders,  ^[aterial  recently 
advertised  in  the  Contract  Record  will  be  shipped 
promptly. 
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Construction    Developments 
During  Month  of  July 

Figures  Compiled  by  MacLean  Building  Reports,  Ltd.,  Show  Trend  of 

Building  Activities  for  Last  Month — Comparison  of  Contracts 

Awarded  and  Analysis  of  Contemplated  Construction 

Comparative  Statement  of  Contracts  Awarded  ^in  Canada 

Ontario  Quebec  Maritime  Western  Total 

July,   1921   $  7,656,000         $  6,106,800         $      735,200         $  3,243,400  $17,741,400 

July,   1920   11,115,600  5,229,200  2,257,300  5,656,200  24,258,300 

July,   1919   10,266,700  3,566,300  3,458,700  4,529,900  21,821,600 

July,    1918   4,085,100  1,8()9,900  4,982,400  1,193,000  12,070,400 

7  months,  1921  $55,672,500         $37,865,900         $  4,759,000         $31,207,500  $129,504,900 

7  months,  1920  74,047,000  36,053,700  13,875^00  45,019,500  168,995,400 

7  months,  1919  .; 46,569,700  28.398,200  9,693,300  15^14,600  09,732,900 

7  months,  1918  17,561,300  16,,-)97,60()  14,279,900  8,472,300  50,911,200 

Eesidential  Business  Industrial        Engineering  Total 

July,   1921   $  6,736,300         $  6,130,000  $      639,000         $  4,230,100  $17,741,400 

July,   1920   5,301,800  11,017,800  3,597,000  4,341,700  24,258,300 

July,   1919   6,797,800  7,687.300  4,118,000  3,218,500  21,821,600 

July,   1918   1,853,100  2,8.50,800  6,452..50O  914,000  12,070,400 

7  months,  1921  $43,462,200         $.53,312,000         $  4,430.000         $28,300,700  $129,504,900 

7  months,  1920  37,640,40(1  60,046,400  45,280,100  26,028,500  168,995,409 

7  months,  1919  24,215,300  30,387,000  27,542,300  17,588,300  90,732,900 

7  months,  1918  8,115,800  14,266,800  28,327,600  6,201,000  56,911,200 


Details  of  Contracts  Awarded  During  July 


Ontario 

No.  Value  No. 

Apartments   1  $        4,000  11 

Churches    2  27,000  6 

Factories    4  75,000  9 

Garages,  Public  16  93,300  24 

Hospitals    6  596,500 

Hotels  and  Clubs  4  96,000  4 

OflFice  Buildings  8  182,500  6 

Public   Buildings   1 

Residences   929  3,929,500  187 

Schools   15  786,200  9 

Stores   68  514,000  26 

Theatres  1  15,000  ■      3 

Warehouses   3  13,500  2 

Total   Buildings   1057  $6,332,500  288 

Bridges  ..: 7  $      45,900  9 

Dams    and   Wharves 2  47,400 

Sewers  &   Watermains....     12  96,200  15 

Roads  and  Streets  28  1,114,000  40 

General  Engineering  1  20,000  3 


Quebec 

Value 

329,000 

595,000 

556,500 

83,900 


New  Brunswick  Nova  Scotia 

No.  Value  No.  Value 


$ 


565,000 
305,500 

5,000 

1,068,700 

472,000 

145,200 

107,000 

8,300 

$4,241,100 
$  160,600 


1 
1 
1 

19 
1 
1 


$  10,000 
10,000 
75,000 

110,600 

16,500 

3,400 


6,000 


357,900 

1,055,300 

291,900 


$    231,500 

$      21,800 

5,000 
40,900 


Grand  Total   1107         $7,656,000       355         $6,106,800         31       $    299,200 


British  Columbia 

No.  Value 

Apartments 1  $      15,000 

Churches    

Factories    2  7,500 

Garages,  Public  

Hospitals    1  6,000 

Hotels  and  Clubs  1  4,500 

Office  Buildings  1  45,500 

Public   Buildings   1  6,000 

Residences   125  522,100 

Schools   10  160,600 

Stores   4  19,700 

Theatres  1  2,500 

Warehouses   4  98,000 


No. 


Alberta 

Value 


Saskatchewan 

No.  Value 


26 
6 
9 


14,300 

16,500 

5,000 
34,600 

'74;ino 

52,000 
39,500 


Total  Buildings  151         $    887,400         53         $    236,Ooo 


6 
1 
1 

1 

32 

20 

3 


66 


$      15,000 

42,700 

43,000 

5,000 

5,000 
141,700 
282,600 
.  16,500 

4,000 


.... 

1 

$       8,000 

9 

1 
1 

46,000 

5,000 

12,000 

12 

$      71,000 

8 

$    285,000 

20 
No 

$    356,000 

Manitoba 

^'alue 

3 

$      12,000 

3 
2 
110 
4 
10 
1 
3 


21,500 

18,700 
455,600 

94,100 

164,400 

5,000 

99,000 


PJS.  Island- 

No.  Value 


1       $     40,000 


40,000 


8       $      80,000 


8       $      80,000 


Dominion 


No. 
13 
11 
15 
52 
10 
14 
24 
5 
1444 
66 

6 
14 


Value 

S  348,000 

651,300 

639,000 

248,400 

695,500 

693,500 

664,600 

34,700 

6,388,300 

1.869,000 

914,700 

129,500 

228,800 


$  555,500   136   $  870,300  1796  $13,505,300 
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Britinh  ('oluiiil)ia 

Bridges  

Dams   and    Wharves 3 

Sewers  and  Watermains 

Roads   and    Streets 2 

General  Engineering  1 

Grand   Total  107 


$      23,000 

42,000 
34,400 


6,500 


$    980,800         56 


Alberta  8axkatohewan 

$     69,500  1 

10 

3 

$    305,500  80 


Manitoba 
3       $     20,000 


243,300 
74,100 


108,000 
62,700 
10,700 


iMiiiiiiion 
26       $    324,300 

5  70,400 

32  567,100 

06         2,843,200 

»  431,100 


$    879,400       150       $1,071,700     1964     $17,741,400 


Contemplated  ]Sew  Construction   Work  in  Canada  for  July 


Ontario 


No. 

Apartments   1 

Churches  3 

Factories    7 

Public  Garages  12 

Hospitals    2 

Hotels  and  Clubs  3 

Office    Buildings    6 

Public   Buildings   4 

Residences C^^ 

Schools   15 

Stores    8 

Theatres  _ 

Warehouses    2 

Total   Buildings  126 

Bridges     15 

Dams  and  Wharves  1 

Sewers  &  Watermains....  19 

Roads  and  Streets  32 

General  Engineering  7 

Grand  Total   200 


Value 

25,000 
175,000 
335,000 
103,000 
42,000 
765,000 
155,000 
32,000 
556,500 
971,000 
272,000 

15,000 


No. 
3 
5 
4 
4 
1 
3 
3 
1 
175 
10 
4 


Quebec 

Value 

5    150,500 

217,000 

130,000 

127,000 

30,000 

53,000 

135,000 

25,000 

1,424,000 

229,000 

265,000 


No. 


2 
2 
2 
2 
1 
5 
3 
2 
1 
1 


Maritime 
Value 


Western 


35,000 

180,000 

100,000 

40,000 

20,000 

37,000 

20,000 

16,000 

250,000 

10,000 


No. 
1 
4 

2 

1 

3 

3 

5 

8 
43 
52 

7 


Value 
8,500 

77,000 
200,000 

10,000 
316,000 
119,000 
112,000 
189,500 
246,900 
852,800 
215,500 

10,000 


No. 

5 
12 
13 
19 

8 
11 
16 
14 
286 
80 
21 

1 

4 


Dominion 

Value 

$    1S4.0WJ 

469,000 

665,000 

275,000 

56S,000 

1,037,000 

442,000 

266,500 

2. 264, 4  00 

2.072..SOO 

76S,500 

250,000 

35,000 


$3,446,500       213         $2,785,5oo         21       $    708,000       130       $2,357,200       490       $9,297,200 


$    201,000 

6,000 

258,000 

1,400,000 

2,170,000 


7 

1 

14 

30 

4 


187,000 
50,000 
585,000 
825,000 
197,000 


1 
1 
1 

15 
1 


10,000 
15,000 
20,000 
308,000 
15,000 


19 
1 

6 

20 
5 


$ 


161,000 

2,200 

125,000 

644,500 

77,500 


42 

4 
40 
97 
17 


$  559,000 

73,200 

988,000 

3,177,500 

2,459,500 


$7,481,500   269    $4,629,500    40   $1,076,000   181   $3,367,400   690  $16,554,400 


Progress  in   the   Construction    of  the 
Government  Dry-dock  at  Esquimalt 


By  J.  B.  Holdcroft,  Consultin)f  Kngineer,  Victoria,  B.  C. 


With  the  advent  of  summer  weather,  rapid  progress 
has  been  made  on  the  construction  of  the  Dominion 
Government's  new  1.100-ft.  dry-dock  at  Esquimalt,  B.C. 
The  contractors  have  completed  the  grading  of  a  spur 
track  to  connect  with  the  main  line  of  the  Esquimalt 
and  Nanaimo  Railway,  and  track  material  is  on  the 
ground  ready  for  laying,  which  will  be  proceeded  with 
at  once. 

Dredging  for  the  landing  wharf  is  well  in  hand,  and 
has  been  completed  to  bed-rock,  a  depth  of  50  to  60 
feet  below  low  water  mark,  and  the  construction  of 
the  inner  cofferdam  is  approaching  completion.  It  is 
expected  that  this  cofferdam  will  be  entirely  finished 


by  about  the  10th  of  August,  and  that  pumping  out  will 
then  commence,  following  which  the  excavation  for  the 
dock  itsi'lf  will  commence. 

Work  to  Proceed  in  Two  Sections 

The  work  is  to  be  handled  in  two  sections,  requiring 
an  inner  and  an  outer  cofferdam,  this  arrangement  on 
a  work  of  such  magnitude  being  advisable  from  con- 
siderations of  safety  as  well  as  for  construction  reasons. 
No  work  has  j'et  been  commenced  on  the  outer  coffer- 
dam, as  it  is  the  intention  to  compete  the  inner  one,  and 
have  pumping  and  excavation  under  way  during  the 
construction  of  the  outer  dam. 

The  contractors    have    an    excellent   equipment    of 


E8(iuinialt  drv-dock:  Shovel  working  on  grade  for  roadway  on 
inner  side  oi  dock.     Shore  end  of  inner  cofferdam  to  lett. 


Grading  for*  spur  to  Esquimalt  A  Nanaimo  Bail  way 
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machinery  for  the  heavy  work  in  hand,  incuding  two 
steam  shovels,  two  compressors  and  six  drills,  all  of 
which  are  at  present  engaged  on  the  grading  of  the 
permanent  roadway  on  the  inner  side  of  the  dock. 

Electric  power  has  been  brought  in  for  the  com- 
pressors, and  will  also  be  used  for  the  centrifugal 
pumps  which  are  already  on  the  ground  ready 
to  start  on  the  unwatering  as  soon  as  tKe  coffer- 
dam is  completed.  Current  is  supplied  by  the 
Vancouver  Island  Power  Co.,  from  their  hydro- 
electric station  at  Jordan  River,  nearly  forty  miles 
away,  and  a  high  tension  transmission  line  has  been 
brought  in  to  the  site  of  the  work,  where  a  transformer 
station  has  been  located,  stepping    down   the    current 


from  12,000  yoUs  to  2,300  volts,  at  which  it  is  being 
used  for  the  motors. 

The  work  is  being  rushed  as  much  as  possible,  and  is 
being  handled  in  three  shifts  so  that  it  is  proceeding 
practically  continuously.  About  250  men  are  now  em- 
ployed, and  the  crews  will  be  materially  strengthened 
as  the  work  opens  up,  until  a  maximum  of  probably 
600  men  are  engaged. 

The  construction  of  the  substructure  cribs  for  the 
landing  wharf  is  under  way  at  the  yards  of  Yarrow's 
Ltd.,  just  acro.ss  the  harbour  from  the  dry-dock  site, 
and  it  is  expected  to  launch  these  cribs  within  the  next 
few  days. 


Underwriters     Recommend    Changes 
in  Toronto's  Water  Facilities 


After  a  thorough  review  o  fthe  city  of  Toronto's 
water  works  system  and  fire  department,  the  Canadian 
Fire  Underwriters'  Association,  in  its  report,  recom- 
mends: 

A  third  water  intake;  extension  of  filtration  plant 
from  forty-eight  mrlliion  to  ninety-five  million  gallons, 
or  that  the  propesed  twenly-million-gallon  jjure  water 
reservoir  be  undertaken  without  delay  ;  that  oil  immers- 
ed transformers  in  pumping  stations  be  installed  in 
separate  fireproof  rooms  or  located  outside  stations; 
that  adequate  internal  protection  be  provided  for  the 
pumping  station  n  connection  wth  the  slow  sand  fil- 
tration plant ;  that  for  the  external  protection  of  both 
plants  a  ring  main  be  laid  below  frost  line,  encircling 
the  plant  and  supplying  hydrants  placed  25  to  30  feet 
from  the  buildings,  and  that  hose  houses  containing 
hose  and  play  pipes  be  provided  at  hydrants. 

Pumping  Stations. 

That  additional  boilers  be  installed  at  the  main 
pinnping  station,  so  that  it  may  be  possible  to  run  all 
steam  pumps  at  the  same  time ;  that  additional  inter- 
nal protection  in  the  form  of  chemical  fire  extinguishers 
and  pails  of  sand  be  provided  at  the  station ;  that  the 
hose  at  this  station  1)e  placed  on  a  reel  and  kept  in  a 
detached  reel  house ;  and  that  a  fire  alarm  box  be  in- 
stalled at  the  staion :  that  the  13,200  volt  arresers, 
switch  gear  and  all  oil  immersed  transformers  be  re- 
moved and  placed  in  a  detached  fireproof  sub-station ; 
and  that  13,200  volt  overhead  conductors  be  removed 
from  he  station  ;  that  at  the  high  level  station  oil  im- 
mersed transformers  be  installed  in  a  fireproof  room. 

That  chemical  fire  extinguishers  and  pails  of  sand 
be  provided  at  the  high  level,  Beech  avenue  and  East 
Toronto  pumping  stations ;  and  at  the  Riverdale 
pumping  station  additional  pumping  capacity  with 
independent  power  shall  be  installed  so  that  the  evail- 
able  capacity  shall  in  no  event  be  reduced  to  less  than 
the  present  amount,  namely,  100,000.000  gallons  per 
24  hours ;  that  at  the  Beech  avenue  pumping  station 
a  second  and  independent  source  of  power  be  provided 
for  operating  jnimps;  that  oil  immersed  tran.«formers 
now  in  this  building  be  installed  in  a  separate  fireproof 
room,  or  be  located  outside  the  building. 

That  at  the  East  Toronto  pumping  station,  an 
additional  boiler  be  installed  so  as  to  make  it  possible 
to  run  the  larger  pump  and  the  steam  generating  unit 


at  he  .same  time  with  one  boiler  spare  ;  that  storage 
capacity  be  increased  to  1,000,000  gallons,  and  that  the 
method  of  cutting  in  the  emergency  sui)ply  of  electric 
current  for  pumping  be  rc-aranged  so  that  an  operator 
in  a  substation  could  interconnect  with  the  two  systems 
withcut  the  services  of- linemen. 

Mains. 

That  at  least  one  of  the  36  inch  mains,  proposed 
by  the  department,  from  the  main  pumi)ing  station  to 
Front  street  be  laid;  that  the  36-in.  from  Front 
.St.  to  Dup<int  St.  be  laid ;  that  the  two  36-inch  mains  to 
the  reservoir  be  continued  into  the  same;  and  that  the 
reservoir  be  divided  into  two  sections;  that  a  main  be 
laid  on  Queen  st.  east,  so  as  to  deliver  at  a  rate  of  not 
less  than  1,800.000  imperial  gallons  per  24  hours  for 
fire  purposes  when  all  other  draughts  are  in  full  flow, 
with  a  pressure  at  hydrants  not  less  than  80  lbs.  and 
also  a  larger  main  on  King  st.  west,  so  that  3,000,000 
gallons  per  24  hours  may  be  available  for  fire  purposes 
under  similar  conditions;  that  the  12-inch  main  on 
Dundas  st.  at  .^t.  Helen's  ave.  be  continued  west  across 
the  railway  bridges  to  connect  wth  the  12-in  at  Sor- 
auren  ave. ;  and  that  a  12-inch  be  laid  on  Howard  Park 
ave.  connecting  the  12-inch  on  Dundas  St.  with  the  12- 
inch  on  Roncesvalles  ave. 

That  the  contemplated  duplicate  main  to  the  North 
Toronto  district  be  laid  as  soon  as  possible;  that  addi- 
tional .secondary  feeders  be  laid  where  required,  so  that 
their  distance  apart  shall  not  exceed  3,000  feet;  that 
where  the  gridiron  system  is  composed  of  6-inch  mains, 
additional  mains  be  laid  so  that  the  distance  between 
them  shall  not  exceed  600  feet;  and  that  where  the 
length  of  block  is  too  great  to  allow  this  or  where  poor 
gridironing  seems  likely  to  prevail  for  sme  time,  mains 
not  less  than  eight  inches  diameter  be  laid ;  that  the 
works  of  replacing  or  reinforcing  mains  less  than  six 
inches  diameter  by  larger  mains  be  continued  ;  and  that 
dead  ends  be  put  in  circulation.  The  high  jjressufe 
system  be  extended,  and  additional  pumping  capacity 
installed,  as  proposed  by  the  department,  and  partic- 
larly  that  the  proposed  duplicate  supply  mains  be  laid 
as  early  as  possible. 

FIRE  DEPARTMENT  SUGGESTIONS. 

That  the  retiral  age  be  fixed  at  62  unless  members 
are  unusually  efficient  at  that  time ;  that  ladder  com- 
panies be  maintained  so  that  the  least  number  of  men 
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(111  duty  shall  be  eight  in  or  near  districts  in  which  there 
are  high  values  (with  six  men  for  hose  companies)  ana 
six  in  other  districts ;  that  a  chemical  truck  be  jjrovid- 
ed  for  No.  20  Station,  Tfironto  Junction,  and  a  triple 
combination  hose  truck,  with  chemical  engine  and  hose 
pump,  for  East  Toronto;  that  ladder  companies  be 
established  in  the  northwestern  and  eastern  part  of 
the  city,  and  Ladder  truck  for  No.  8.  Station.  College 
St. ;  that  ])roper  arrangements  be  made  for  response 
by  men  off-duty  to  second  or  subsequent  alarms,  or 
that  the  least  number  of  men  on  duty  be  increased 
by  25  per  cent. 

That  the  regulations  appyling  to  the  parking  of 
automobiles  including  the  regulation  ])rohibiting  the 
obstruction  of  hydrants,  be  more  strictly  enforced,  and 
that  the  parking  of  automobiles  be  not  allowed  in  the 
centre  of  streets  in  the  congested  values  area.. 

FIRE  ALARM  SYSTEM. 

That  additional  equipment  to  accommodate  30  box 
circuits  in  all  be  provided ;  that  an  emergency  service 
from  the  Toronto  &  Niagara  Power  Company  be  pro- 
vided for  charging  batteries ;  thajt  chemical  extin- 
guishers and  pails  of  sand  be  provided  on  all  floors  at 
headquarters ;  that  all  stations  be  equiped  with  dupli- 
cate alarm  circuits,  that  all  boj^es  in  the  congested 
values  area  be  installed  on  metal  standards,  that  boxes 
and  indicating  bands  on  poles  be  painted  a  bright  red, 
and  red  lights  be  installed  directly  over  all  boxes;  that 
box  circuits  be  arranged  so  that  not  more  than  20 
boxes  are  connected  to  a  single  circuit;  that  all  box 
circuits  and  cables  within  the  congested  values  area 
and  mercantile  sections  be  underground,  preferably  in 
ducts  having  only  low  tension  conductors ;  that  over- 
head circuits  be  removed  from  poles  carrying  high 
tension  wires. 

That  each  fire  station  have  a  direct  line  to  alarm 
headquarters  switchboard ;  that  telephone  alarms 
received  from  the  congested  values  districts  be  trans- 
mitted from  headquarters  as  box  alarms,  after  notify- 
ing the  nearest  station. 

BUILDING  DEPARTMENT. 

That  shingle  roofs  be  permitted  in  Limit  "  A  " ; 
tl'.at  the  regulation  in  respect  of  protection  of  vertical 
openings  be  made  more  explicit  in  requiring  all  ver- 
tical openings  in  fireproof  buildings  be  protected;  that 
in  sprinklered  buildings  all  stairways  be  required  to  be 
protected;  the  supporting  of  any  brick  chimney  on 
woodwork  be  prohibited,  and  that  parging  the  insides 
of  flues  with  mortar  be  not  allowed.  That  suitable 
reguluations  governing  storage  of  matches  and  fire- 
works be  adopted. 

ELECTRICITY. 

That  all  overhead  wires  of  the  signal  companies 
and  the  electric  light  systems  be  placed  underground 
in  the  congested  values  area  and  in  minor  mercantile 
districts;  that  municipal  or  provincial  ordinances  gov- 
erning the  erection  and  maintenance  of  overhead 
wires  of  all  classes  be  enacted ;  that  a  complete  rem- 
specti'on  of  old  wiring  instalatioins  in  buildings  m  the 
congested  values  area  and  in  minor  mercantile  districts, 
be  made,  defects  corrected  and  all  wifing  in  these  sec- 
tions subsequentlv  reinspected  at  frequent  intervals: 
that  new  wiring  nstallations  in  builduigs  in  the  con- 
gested values  area  be  installed  'n  iron  conduit  or  metal 
race-ways. 


Fine  Theatre  in  Victoria 
Nearing  Completion 

The  "Capitol"  a  Splendid    Addilion  to  the    Many 
Handsome  Playhouses  of  the  West 

This  fine  addition  to  the  list  of  playhouses  at  Vic- 
toria, B.  C,  now  nearing  completion,  is  being  erected 
by  the  Paramount  Victoria  Theatres,  Ltd.,  and  is  one 
of  a  chain  of  motion  i)icture  houses  which  the  Para- 
mount interests  have  built  in  Canadian  towns  from 
Winnipeg  west.       In   each  case,  local  capital   is   in- 


The  Capitol  theatre,  Victoria,  J'.,  i  . 

* 

terested  as  far  as  possible;  and  the  control  is  largely 
localized,  also.  The  Building  has  been  erected  on  the 
cost-plus  percentage  plan,  by  Luney  Bros,  Ltd.,  of 
Victoria,  general  contractors,  the  plans  having  been 
prepared  by  the  Famous  Players  (Can.)  Corporation's 
own  architect. 


Cold  Air  Faces  Made  of  Hardwood 

Mr.  E.  R.  Machon,  53  Boon  Ave.,  Toronto,  manu- 
facturer of  hardwood  cold  air  faces,  advises  that  his 
product — which  he  started  manufacturing  over  six 
years  ago — is  meeting  with  a  growing  demand.  The 
faces  take  the  place  of  cast  iron  faces,  and  among  the 
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advantages  claimed  arc  that  liic  loading  strength  «.Tt 
oak  faces  is  greater  than  that  of  cast  iron;  that  they 
may  be  finished  to  match  the  floors  on  which  they  arc 
laid ;  that  they  will  stand  heat  from  steam  radi.itors 
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without  either  warping  or  shrinking,  and  that  having 
a  much  lower  heat  conductivity  than  iron  they  do  nut 
give  one  the  extreme  sensations  of  heat  and  cold  when 
they  are  touched.  These  faces  are  also  used  over  ven- 
tilating outlets.  They  are  made  in  sizes  varving  from  10 
in.  by  14  in.  to  20  in.  by  30  in.  for  floors,  and  in  wall 
faces  6  in.  by  30  in.  and  8  in.  by  30  in.  These  faces 
are  made  1-^  in.  thick,  which  allows  them  to  rest 
on  the  joists  and  thus  set  flush  with  the  floor.  They 
are  made  of  the  best  quartered  oak.  The  air  capacity 
is  60%  of  the  face.  The  accompanying  illustration 
gives  an  idea  of  the  attractive  appearance  of  these 
hardwood  faces. 


National  Slag  Products,  Ltd.,  to  Make 
New  Type  of  Building  Partition 

The  National  Slag  Products,  Limited,  was  incor- 
porated recently  under  the  Companies'  Act  of  the 
Dominion  of  Canada,  for  the  purpose  of  manufacturing 
building  tile,  bricks,  roofing  slabs,  floor  slabs,  field 
grain  tile,  fence  posts,  door  and  window  lintels,  door 
and  window  blocks,  etc.  After  an  exhaustive  research, 
a  special  process  has  been  evolved  whereby  it  is  claim- 
ed, superior  products  of  this  nature  can  be  manufac- 
tured at  a  lower  cost  than  products  at  present  used  for 
the  same  purpose. 

Engineers  and  contractors  have  been  experiment- 
ing with  various  grades  of  tile  that  would  be  cheap  in 
production,  easily  manufactured  in  standard  sizes  and 
ix)ssessing  all  the  required  elements  of  strength,  light- 
ness, fireproof  and  insulating  qualities,  etc.  Mr.  E.  J. 
Robertson,  engineer  and  plant  operator,  has  produced 
a  tile  that  has  been  enorsed  by  engineers,  architects 
and  contractors  in  Canada  and  in  the  United  States. 
Their  reports  show  that  the  tile  possesses  the  following 
special  qualities — a  weight  of  only  62  pound  per  cubic 
foot ;  fireproofness,  waterproofness  and  high  insulat- 
ing qualities ;  amle  crushing  strength ;  less  labor  and 
mortar  required  in  erecting  a  wall  with  National  Slag 
Products  tile ;  tile  can  be  easily  supplied  in  all  standard 
sizes  ;  will  take  a  nail  readily  ;  can  be  easly  sawn  to  any 
size  required ;  can  be  laid  either  vertically  or  horizon- 
tally in  wall  or  partition.  A  careful  estimate  of  manu- 
facturing costs  shows  that  this  tile  can  be  sold  at  a 
cheaer  rice  than  any  tile  of  its  nature  on  the  market. 
The  pro  ducts  of  the  company  will  be  used  in  dwellings, 
factories,  office  buildings,  hotels,  etc.,  where  construc- 
tion calls  for  materials  fulfilling  the  above  conditions. 

Location  of  Plant. 

A  site  has  been  secured  at  Hamilton,  Ontario,  on 
which  a  plant  of  the  most  modern  description  will  be 
erected.  Contracts  have  been  made  for  machinery 
and  equipment  at  favourable  prices.  The  raw  mat- 
erial needed  will  be  purchased  at  contract  prices  from 
the  Steel  Company  of  Canada,  Limited,  whose  plant 
is  only  a  short  distance  away.  The  site  consists  of  2^ 
acres  on  Gage  Avenue  in  the  city  of  Hamilton,  and 
faces  the  main  line  of  the  Canadian  National  Railway, 
from  which  sidings  will  be  run  into  the  plant.  Shipp- 
ing facilities  will  thus  be  ideal,  water  transportation  can 
be  readily  arranged  to  all  points  on  the  Great  Lakes, 
which  will  enable  the  company  to  distribute  its  pro- 
ducts to  points  where  active  demand  exists.  The 
plant  will  have  an  initial  minimum  capacity  ot  6,000 
5"  X  8"  X  12"  tiles  per  day  and  can  be  readily  extended 


to  manufacture  any  number  needed.     Other  prducts 
may  be  manufactured  in  conjuncion  with  the  tile  plant. 

The  directors  of  the  company  are:  William  H. 
Yates,  president,  president  W.  H.  Yates  Construction 
Company, Hamilton ;  David  Dick,  vice-president,  pres- 
ident National  Sand  &  Material  Company.Welland ; 
J.  P.  Anglin,  Anglin-Norcross,  Limited,  Montreal ; 
Hon.  G.  D.  Robertson,  Minister  of  Labor,  Ottawa; 
H.  J.  Daly,  President  Home  Bank  of  Canada ;  W.  R. 
Fleming,  managing  director  Canadian  Debentures  Cor- 
poration ;  Gordon  Hutton.  president  Architects  Assoc- 
iation of  Hamilton ;  E.  J.  Robertson,  manager  and 
secretary-treasurer,  Hamilton. 

Mr.  E.  J.  Robertson  is  a  practical  and  experienced 
plant  operator.  He  has  been  in  charge  of  a  number  of 
important  government  contracts,  and  has  lately  been 
superintendent  of  concrete  construction  on  the 
Welland  canal.  The  works  superintendent  is  Mr. 
James  Owens,  who  possesses  over  eighteen  years' 
practical  experience  as  a  suc-essful  superintendeni 
He  has  lately  been  superintendent  of  construction  on 
the  Chippeawa  canal. 

Process  of  Manufacture. 

The  granulated  slag,  to  be  emjiloyed  in  the  new 
material  which  the  National  Slag  Products,  Ltd,  will 
produce,  is  a  by-product  of  the  blast  furnaces  of  the 
Steel  Co.,  of  Canada,  and  hitherto  having  no  market 
value  has  been  dumped  in  the  Bay  at  Hamilton  for  a 
number  of  years  The  slag  is  obtained  by  a  very 
simple  granulating  process.  As  the  molten  slag  runs 
from  the  furnace  it  is  carried  through  one  trough,  and 
drops  nto  a  second  trough.  As  the  slag  drops  from  the 
first  trough  to  the  second,  a  stream  of  cold  water  is 
turned  iinto  the  flow  of  molten  slag,  this  process  ex- 
I)loding  or  granulating  the  slag  into  a  material  similar 
to  sand.  This  new  material  is  full  of  voids,  and  weighs 
less  than  half  as  much  sand. 

After  the  granulation  process  takes  place  the  slag 
is  run  from  the  end  of  the  second  trough  through  into 
railway  cars,  ready  for  shipment.  It  is  then  mixed  with 
cement  and  compressed  under  40  tons  pressure  into  all 
standard  sizes  of  building  tiles. 

As  the  anah'sis  of  the  slag  shows  that  it  contains 
over  20%  of  lime,  it  is  not  necessary  to  use  as  much 
cement  as  would  be  necessary  with  sand  or  gravel  as 
the  aggregate. 


Fire  Resistance  of  Creosoted  Wood  Blocks 

Creosoted  wood  blocks  when  exposed  to  fire  on 
their  wearing  surface  only  are  fire  resistant  to  a  marked 
degree.  The  Railway  Age  Gazette,  December  17, 
1915,  quotes  a  report  of  the  burning  of  the  Phila- 
delphia &  Reading  Pier  No  36  at  South  Wharves, 
October,  1914,  as  follows :  "  This  fire  was  so  hot  that 
a  large  portion  of  structural  steel  was  fused,  the  whole 
pier  shed  was  destroyed  and  the  greater  portion  of 
the  burnt  wreckage  was  thrown  on  the  wood  block 
floor.  After  the  removal  of  the  debris,  it  was  found 
that  the  wood  blocks,  which  had  been  subjected  dir- 
ectly to  the  flames,  were  only  charred  ^  to  ^  inch, 
but  where  the  fused  structural  steel  had  come  into 
contact  with  the  wood  blocks,  they  were  charred  from 
^  inch  to  1  inch  deep." 
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Experiments  on    Sewage    Dis- 
posal at  Sheffield,  Eng. 

Paper  Read  Before  the  Institution  of  Municipal  and  County  Engineers 

OutlineSjs,the  Investigational  Work  on  Aeration  Methods  of 

Sewage  Purification  Carried  Out  in  England 

By  John  Haworth,  F.I.C.,  F.C.S.,  Manager,  and  F.  W.  Hodgkinson,  Resident  Engineer, 

Sewage  Disposal  Works,  City  of  SheflSeld. 


During  the  year  1912  a  series  of  experiments  was 
initiated  at  the  Sheffield,  Eng.,  sewage  disposal  works 
in  order  to  ascertain  what  further  treatment  was  nec- 
essary to  render  the  effluents  from  the  existing  primary 
contact  beds  satisfactory  to  the  Rivers  Authority.  The 
experiments  were  hiid  out  in  specially  constructed 
tanks  on  the  following  lines:  (1)  Filtration  through 
shallow  filters;  (2)  rapid  filtration  through  percolat- 
ing filters;  (3)  aeration  by  blowing  air  through  per 
forated  pipes;  (4)  aeration  by  trickling  through  ori- 
fices, and  (5)  precipitation  and  chlorination.  It  is  not 
intended  to  describe  these  experiments  more  fully  in 
this  paper,  but  reference  is  made  to  them  as  the  results 
indicated  that  aeration  in  some  form  would  have  suf- 
ficed for  the  purpose  then  required. 

During  the  process  of  this  work  a  paper  was  i)ub- 
lished  by  Ardern  and  Lockett,  describing  certain  ex- 
periments carried  out  in  Manchester.  Their  investiga- 
tions showed  that  if  a  liquid  containing  organic  solids, 
such  as  deposits  from  sewage,  was  submitted  to  aera- 
tion for  a  sufficient  period— namely,  until  a  high  degree 
of  oxidation  occurred— the  sludge  then  contained  a 
large  number  of  organisms  of  varying  types  and  was 
capable  of  purifying  sewage  brought  iuto  contact  with 
it  in  a  few  hours,  provided  that  air  in  a  finely-divided 
state  was  continuously  blown  through  the  mixture  of 
sludge  and  sewage.  The  bacterial  sludge  or  humus 
thus  produced  was  called  "activated  sludge." 

In  principle  this  method  of  operation  is  a  natural 
development  of  the  existing  modes  of  bacteriological 
treatment  of  sewage.  In  the  treatment  of  sewage  on 
land  the  sewage  is  brought  into  contact  with  organisms 
present  in  the  soil  intensified  by  the  concentration  of 
similar  organisms  in  immense  numbers  on  the  surfaces 
of  solid  media,  such  as  the  slag,  stone,  slate,  etc.,  com- 
posing the  contact  bed,  the  percolating  filter,  and  the 
Dibdin  slate  bed.  In  all  these  cases  the  sewage  is 
brought  into  contact  with  the  organisms  in  the  pres- 
ence of  oxygen  of  the  air  taken  into  solution  on  the 
wetted  surfaces.  Similar  purification  also  obtains  in 
the  self-purification  of  rivers,  in  which  the  organisms, 
in  the  presence  of  dissolved  oxygen,  oxidize  the  put- 
rescible  organic  matters. 

The  great  value  of  the  investigations  of  Ardern  and 
Lockett  lies  in  the  demonstration  that  sewage  may  be 
purified  bv  bringing  it  into  direct  contact  with  the 
bacterial  liumus  or  sludge,  without  the  necessity  of 
providing  solid  surfaces  to  carry  the  humus,  and  that 
contact  beds  and  percolating  filters  may  thus  be  dis- 
pensed with,  and  the  operations  of  sewage  disposal  be 
reduced  to  treatment  in  tanks. 

In  view  of  this  development  some  of  the  experimental 
tanks  previously  referred  to,  provided  either  with  per- 


forated pipes  or  porous  diffusers  connected  to  the  air 
compressor,  were  utilized,  and  a  quantitj-  of  sludge  was 
matured  for  experiment.  Settled  sewage  and  effluents 
from  primary  contact  beds  were  submitted  to  treat 
ment,  with  promising  results  so  far  as  purification  was 
concerned.  The  chief  difficulties  encountered  were: 
(1)  Interference  of  trade  wastes  of  an  acid  character, 
and  (2)  choking  of  the  perforated  pipes  and  diffusers 
by  dirt  from  the  atmosphere  and  the  sewage,  and  by 
organic  growths. 

It  appeared  possible  to  overcome  the  former  diflS- 
culty  by  neutralization  of  the  discharges  of  trade 
wastes  or  by  dilution,  hut  the  latter  difficulty  was  more 
serious.  The  small  orifice  has  always  been  a  bugbear 
in  sewage  disposal  plants,  whether  found  on  the  fine 
screen,  the  sprinkler  arm,  the  fine  grain  filter,  or  aera- 
tion appliances.  To  increase  the  size  of  the  orifices  in 
the  perforated  pipes  or  diffusers  sufficiently  to  avoid 
trouble  appeared  to  necessitate  the  use  of  more  air 
than  could  be  afforded  to  make  the  process  economi- 
cal and  practicable.  It  was,  therefore,  concluded  that 
unless  some  other  means  could  be  devised  for  forcing 
finely-divided  air  into  the  sewage,  which  at  that  time 
was  considered  essential,  the  process  was  impracticable 
so  far  as  Sheffield  sewage  was  concerned.  With  some 
degree  of  success  an  attempt  was  made  to  devise  meth- 
ods of  inducing  air  into  the  liquid  not  dependent  on 
small  orifices. 

The  whole  position  was  then  carefully  reviewed  in 
the  light  of  the  experience  gained,  and  further  experi- 
ments were  devised  having  chiefly  in  view  the  follow- 
ing considerations: 

(1)  That  the  air  blown  into  the  sewage  performs  two 
functions,  viz.:  (a)  the  supply  of  oxygen  in  solution  to 
maintain  the  biological  life,  and  (b)  the  agitation  of 
the  sludge  with  the  liquid,  the  greater  proportion  of 
the  air  being  used  for  the  latter  purpose. 

(2)  That  these  functions  might  possibly  be  sepa- 
rated— the  agitation  might  be  accomplished  by  direct 
mechanical  appliances  and  the  smaller  amount  of  air 
in  solution  be  supplied  by  other  means. 

('•i)  That  in  the  case  of  percolating  filters,  contact 
beds,  and  river  self-purification,  ample  oxygen  is  taken 
into  solution  from  the  atmosphere  on  the  wetted  sur- 
faces to  supi>ort  the  biological  life  necessary  to  parity 
the  sewage  efficiently,  and  in  these  eases  finely-divided 
air  is  absent.  Only  dissolved  oxygen  is  of  value  in  sup- 
porting biological  life.  Therefore,  if  sufficient  change 
of  surface  could  be  economically  produced  in  the  liquid 
the  necessary  solution  of  oxygen  might  also  be  obtained 
in  this  case. 

^4)  That  the  surfaces  of  bubbles  are  not  specially 
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suited  to  permit  solution  of  oxygen  from  the  bubble 
itself,  but  that  the  great  change  of  surface  produced 
at  the  top  of  the  liquid  by  rising  bubbles  probably  ac- 
counts for  a  large  amount  of  the  solution  of  ogygen 
obtained.  If  a  gas,  such  as  nitrogen,  is  bubbled 
through  water  free  from  air,  exposed  to  the  atmos- 
phere solution  of  oxygen  takes  place. 

(5)  That  it  is  undesirable  to  have  essential  parts  of 
a  sewage  plant  immersed  in  the  liquid  and  not  easily 
accessible  or  visible  when  in  operation. 

Purification  Without  the  Use  of  Aerator. 

Early  in  1916  a  tank  of  800  gallons  capacity  was  fit- 
ted with  a  paddle  stirrer  and  with  an  apparatus  for  in- 
ducing air  mechanically.  After  this  tank  had  been  in 
use  for  some  time  it  was  found  that  by  suitably  regu- 
lating the  revolutions  of  the  paddle,  purification  could 
be  obtained  satisfactorily  to  the  extent  of  at  least  three 
fillings  of  the  tank  per  day  without  the  use  of  the 
aerator.  The  tank  has  been  operated  during  the  last 
five  j^ears  in  this  manner. 

The  experiments  were  then  extended  on  a  larger 
scale,  and  two  tanks  of  a  different  design  were  brought 
into  operation  and  have  worked  regularly  for  about 
two  and  a  half  years.  These  tanks  are  30  ft.  by  14  ft. 
by  4  ft.  deep,  with  level  floors.  Division  walls  were 
constructed  to  form  a  continuous  channel,  approxi- 
mately 3  ft.  3  in.  wide,  along  which  the  sewage  can 
circulate  and  return  to  an  agitator  placed  at  one  end 
of  each  tank.  The  agitator  consists  of  two  vertical 
pistons  of  the  Root's  blower  type.  On  rotating  the  agi- 
tators, the  sewage  is  circulated  at  a  velocity  sufficient 
to  prevent  settlement  of  the  sludge.  A  velocity  of  1% 
ft.  per  second  has  been  found  ample  to  accomplish  this 
result.  A  mechanical  aerator  was  fixed  in  one  of  the 
tanks  in  case  additional  air  was  required,  but  it  has 
been  found  unnecessary.  By  means  of  the  agitators 
and  the  special  construction  of  the  tanks  constant 
change  of  surface  occurs. 

On  starting  the  tanks  humus  washed  from  material 
taken  from  a  contact  bed  was  put  in  to  a  depth  of 
about  6  in.  and  then  they  were  filled  with  sewage. 
After  ten  days'  agitation  the  sludge  was  completely 
coagulated  and  floeculent,  and  found  to  be  sufficiently 
mature  to  allow  the  experiment  to  proceed.  The  tanks 
were  then  worked  on  the  "fill-and-draw"  principle, 
and  have  purified  sewage  continuously,  three  fillings  of 
each  tank  per  day  being  dealt  with.  The  liquid  treated 
is  an  industrial  sewage,  containing  at  times  a  large 
proportion  of  iron  liquors,  soups,  etc. ;  these  occasion- 
ally have  necessitated  extended  periods  of  treatment. 

The  results  in  respect  to  purification  and  power  re- 
quired have  been  generally  satisfactory,  but  it  was 
evident  that  accurate  and  reliable  data  and  definite 
conclusions  respecting  questions  such  as  power  re- 
quired, maintenance,  and  working  and  capital  costs, 
could  not  be  obtained  from  a  plant  treating  compara- 
tively small  volumes.  Therefore,  in  1919,  in  accord- 
ance with  the  instructions  of  the  city  council,  a  large 
unit  was  designed  and  constructed  to  operate  on  the 
continuous-flow  system  to  treat  the  sewage  from  the 
Tinsley  district,  and  with  the  object  of  obtaining  infor- 
mation and  data  respecting  the  application  of  the  pro- 
cess on  a  large  scale.  The  plant  was  completed  in  the 
latter  part  of  1920. 

Description  of  Installation. 

The  plant  is  shown  in  detail  on  the  accompanying 
drawing,  Fig.  1,  and  consists  of  aeration  tank,  three 


rotation  chambers,  three  settling  tanks,  gauging  cham 
her  and  motor-houses. 

The  aeration  tank  is  201  ft.  6  in.  long,  7-5  ft.  10^  in. 
wide  and  4  ft.  deep  below  the  water  surface,  and  has 
a  capacity  of  approximately  354,400  gallons.  It  is 
divided  into  eighteen  longitudinal  channels  4  ft.  wide 
by  thin  division  walls  witt  a  transverse  channel  2  ft. 
3  in.  wide  by  6  ft.  deep  along  the  end  facing  the  reten- 
tion chambers.  The  channels  are  rounded  and  con- 
nected at  their  ends  so  as  to  form  one  continnous 
channel  3,.')44  ft.,  or  nearly  three-quarters  of  a  mile  in 
length.  The  transverse  channel  has  been  made  deeper 
than  the  longitudinal  channels,  so  as  to  admit  of  re- 
tention chambers  of  increased  size.  The  ends  of  the 
division  walls  forming  the  return  of  the  channels  are 
enlarged  in  order  to  strengthen  the  division  walls,  and 
to  reduce  the  eddies  in  the  water  flowing  round  them, 
and  correspondingly  the  friction  head  losses,  and  to 
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Figure  2. 

produce  changing  surfaces  of  the  liquid.  The  floor  of 
the  tank  is  flat,  and  the  channels  are  therefore  rec- 
tangular in  section.  Across  the  centre  of  the  tanks  are 
arranged  eighteen  paddle-wheels  (referred  to  later) 
which  agitate  and  circulate  the  water.  Inlets  for  the 
Sheffield  and  Tinsley  sewage  are  provided  as  shown, 
the  former  being  fitted  up  with  a  float  regulating-valve. 
The  outlet  from  the  tank  is  over  the  weir  wall  running 
the  full  length  of  the  transverse  channel  and  forming 
one  side  of  the  retention  chambers. 

The  mechanical  operation  of  the  aeration  tank  con- 
sists of  creating  rapid  surface  changes  of  its  contents 
by  means  of  the  paddle-wheels  which  agitate  the  liquid 
and  circulate  it  continuously  round  and  round  the 
channels,  the  rate  of  outflow  from  the  tank  being  gov- 
erned by  the  rate  at  which  the  sewage  is  let  into  it. 

The  retention  chambers  are  triangular  in  section,  the 
wall  adjoining  the  aeration  tank  is  vertical,  and,  as 
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before  stated,  the  liquid  enters  the  ehambers  by  passing 
over  it.  The  opposite  wall  is  sloping,  and  at  the  top 
of  this  is  formed  the  weir  over  which  the  liquid  dis- 
charges into  the  feed  channel  to  the  settling  tanks. 
In  the  bottom  of  the  vertical  wall  are  openings  through 
which  any  sludge  settling  in  the  retention  chambers 
may  return  to  the  aeration  tank.  The  chambers  are 
4  ft.  3  in.  wide  and  4  ft.  8  in.  deep,  and  correspond  in 
length  with  the  settling  tanks. 

Purpose  of  the  Retention  Chambers. 
The    object    of    the    retention   chambers  is,  by   the 
greatly  diminished  velocity  of  tlow  obtained  in  them, 
to  secure  partial  settlement  of    the    liquid    before    it 


passes  to  the  settling  tanks,  and  so  "retain"  as  much 
sludge  as  possible  in  the  aeration  tank.  This  advan- 
tage is  three-fold — it  reduces  the  amount  of  sludge  to 
be  pumped;  less  sludge  reaches  the  settling  tanks,  and 
thereby. their  settling  capacity  is  increased,  and  there 
is  less  sludge  temporarily  out  of  action.  Whether  the 
retention  chambers  are  effective  in  their  working  under 
all  conditions  it  is  too  early  to  express  any  opinion. 
At  low  flows  the  effect  is  quite  apparent,  but  systematic 
observations  and  tests  have  not  yet  been  made. 

The  three  settling  tanks  of  the  Dortmund  type,  pyra- 
midal in  shape,  with  sides  sloping  1  to  IV2 ;  they  are 
each  24  ft.  square  by  21  ft.  6  in.  deep,  and  have  a  total 
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capacity  of  102,600  {jallons.  The  liquid  enters  each 
tank  by  a  12  in.  penstock  and  pipe  which  connects  to  a 
plain  vertical  bottomless  box  4  ft.  square  inside  and 
submerged  7  ft.  of  its  length  in  the  liquid.  The  boxes 
and  the  ends  of  the  pipes  bolted  to  them  are  supported 
centrally  in  the  tank  by  trussed  beams  built  of  light 
.steel  angles  and  flats.  The  four  sides  of  each  tank 
form  the  weir  over  which  the  effluent  passes  to  the  col- 
lecting channels,  or  direct  to  the  gauging  chainber, 
where  the  flow  is  registered  by  a  "Lea"  recorder. 
From  the  chamber  the  effluent  empties  into  the  dis- 
charge culvert  to  the  river. 

Path  of  the  Sludge. 

The  sludge  from  the  settling  tanks  is  raised  by  hy- 
drostatic pressure  through  6  in.  pipes  into  small  sludge 
chambers  in  which  the  control  valves  are  fixed.  In 
each  of  these  chambers  are  also  two  small  pilot  pipes 
fitted  with  valves,  by  means  of  which  the  attendant  is 
able,  at  any  time,  to  check  the  level  or.  amount  of 
sludge  in  the  tanks.     From  the  sludge  chambers  the 


Below  the  motor-house  floor  are  the  sludge  and  pump 
wells.  In  the  latter  two  4  in.  centrifugal  pumps  direct 
coupled  to  7%  b.h.p.  motors  are  installed.  These  mo 
tors  are  controlled  by  a  float  in  the  sludge  well  and  an 
automatic  relay  .switch,  or  by  hand.  The  sludge  well 
has  a  capacity  of  2,500  gallons  at  invert  level  of  the  in- 
let pipe.  The  electrical  supply  is  3-phase  alternating 
current,  50  cycles  per  second  and  440  volt.s. 

Referring  to  the  paddle-wheels,  these  are  10  ft.  dia- 
meter by  2  ft.  6  in.  wide  over  all,  constructed  of  light 
steel  angles  suitably  braced  and  connected  to  cast-iron 
split  bosses  which  are  bolted  and  keyed  to  the  shafts. 
Each  wheel  weighs  about  7  cwt.  There  are  eight  arms 
to  each  wheel,  and  each  arhi  presents  a  blade  surface 
to  the  water  of  227  sq.  in.,  with  a  radius  of  gyration  of 
3.66  ft.  about  the  paddle-wheel  shaft. 

At  fifteen  revolutions  per  minute  of  the  paddle- 
wheels  a  minimum  velocity  of  flow  of  1.7  ft.  per  second 
is  secured  in  the  channels  of  the  aeration  tank.  Sev- 
eral experiments  have  been  made  by    increasing    the 
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sludge  gravitates  through  a  stoneware  drain  to  the 
sludge  well  below  the  motor  house,  whence  it  is  pumped 
back  to  the  aeration  tank,  entering  the  channel  farthest 
from  the  motor  house,  where  a  "Lea"  recorder  regis- 
ters the  amount  of  sludge  pumped.  On  the  sludge 
return  main  and  near  the  motor  house  there  is  a  by- 
pass valve  and  chamber  through  which  the  surplus 
sludge  is  evacuated  to  the  land. 

The  motor  house  is  24  ft.  long  by  16  ft.  wide,  and 
contains  two  20-b.h.p.  motors  belt-connected  to  worm- 
reduction  gears  which  in  turn  drive  the  two  shafts  on 
which  the  paddle-wheels  are  fixed.  The  layout  is  so 
arranged  that  each  worm  gear  can  be  driven  inde- 
pendently by  its  own  motor,  or  the  two  gears  can  be 
coupled  together  and  driven  by  one  motor,  the  other 
motor  then  becoming  a  stand-by.  Each  motor  is 
equipped  with  a  liqiiid  starter.  It  is  admitted  that  the 
belt  drive  does  not  give  the  most  efiflcient  power  unit, 
but  it  was  specially  introduced  for  experimental  pur- 
poses so  that,  by  varying  the  size  of  the  belt  pulleys, 
different  speeds  of  the  paddle-wheels  could  be  obtained. 


1  and  horse  power. 

blade  area  of  the  wheels  and  reducing  the  revolutions 
per  minute,  and  it  was  found  that  at  any  speed  less  than 
thirteen  revolutions  per  minute — whether  the  blade 
area  was  increased  or  not —  a  considerable  wave  effect 
on  the  water  was  produced  which  caused  splashing 
over  the  walls  at  the  curved  end  of  the  channels.  If 
it  be  advantageous  to  secure  this  effect  from  the  point 
of  obtaining  greater  aeration — which  has  yet  to  be 
proved — it  will  be  necessarj-  to  increase  the  height  of 
the  walls  at  the  channel  ends. 

With  few  exceptions — such  as  the  walls  of  the  motor 
house,  which  are  in  brick — the  whole  of  the  construc- 
tional work  has  been  executed  in  concrete,  complete 
steel  reinforcements  only  being  used  in  the  walking 
ways  and  platforms  across  the  tanks.  In  the  thin  divi- 
sion walls  of  the  aeration  tank,  which  are  2^^  in.  thick 
at  the  top,  tapering  to  4V2  in.  at  the  base,  and  approxi- 
mately 4  ft.  8  in.  high,  a  horizontal  \i  in.  round  steel 
bar  was  introduced  about  3  in.  below  the  top  of  the 
wall ;  tliis  was  done  simply  to  assist  the  walls  against 
vertical  cracking  in  the  initial  setting,  and  during  the 
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period  they  were  exposed  to  the  changing  temperature 
of  the  atmosphere  prior  to  the  tank  being  filled  with 
water.  The  shuttering  for  these  walls  was  eventually 
cleaned,  creosoted  and  made  into  covers  for  the  paddle- 
wheels. 

The  installation  occupies  the  site  of  part  of  one  of 
the  existing  storm-beds,  and  covers  an  area  of  less  than 
half  an  acre. 

The  work  was  carried  out  by  departmental  labor, 
and  cost  £12,000. 

Strength  in  its  structure,  accessibility  in  its  parts, 
and  simplicity  in  its  working  have  been  the  aim  in  the 
design  of  this  plant.  The  three  sludge  outlet  valves  at 
the  setting  tanks  are  the  ooly  valves  which  require  at- 
tention. Beyond  this  the  attendant  has  only  the  ma- 
chinery to  watch.  One  man  could  give  the  necessary 
attention  to  three  or  four  such  plants  if  suitably 
arranged. 

Operation  of  the  Aeration  Tank. 

In  its  operation  the  aeration  tank  may  be  compared 
to  a  river  containing  a  very  large  number  of  oxidizing 
organisms  capable  of  purifying  putrescible  matters. 
To  this  river  or  stream  sewage  is  added  in  such  volume 
as  it  is  able  to  purify  continuously. 

A  proportion  of  liquid  is  being  continuously  taken 
from  the  stream  at  a  point  remote  from  the  inlet  and 
equal  in  volume  to  that  of  the  sewage  which  is  being 
added.  This  portion  passes  to  the  settling  tanks,  when 
the  purified  liquid  and  sludge  are  separated. 

Operation  of  the  Plant. 

The  authors  would  have  preferred  to  delay  for  a 
time  an  account  of  the  results  of  the  operation  of  this 
plant,  as  it  has  only  been  working  for  about  five 
months,  and  no  attempt  has  yet  been  made  to  work  it 
to  its  full  capacity.  It  was,  however,  though  that  some 
information  respecting  its  working  and  the  observa- 
tions taken  might  be  of  interest  and  probably  lead  to 
a  helpful  discussion. 

The  aeration  tank  was  filled  with  sewage  on  Nov.  4, 
1920,  and  about  40  tons  of  sewage  sludge  and  humus 


collected  from  contact-beds,  etc.,  were  thrown  in. 
After  about  twenty-one  days'  circulation  the  sludge 
had  become  matured  and  was  found  to  contain  ample 
biological  life.  In  Nov.  26,  1920,  sewage  was  admitted 
and  one  settling  tank  put  into  operation,  the  other  two 
being  started  a  few  days  later.  From  this  date  effluent 
has  been  discharged  continuously,  with  the  exception 
of  a  few  odd  days  occupied  in  minor  alterations  and 
adjustments.  The  sludge  or  humus  has  been  allowed 
to  accumulate  in  the  tank  to  the  extent  of  about  25-30 
per  cent.,  any  exce.ss  being  periodically  discharged 
onto  a  land  filter. 

During  the  first  few  weeks  attention  was  specially 
given  to  determinations  of  velocities  of  flow  by  means 
of  current  meters,  Pitot  tubes  and  floats,  in  order  to 
regulate  the  agitators  to  the  required  conditions  with 
respect  to  their  velocity,  blade  surface,  etc. 

Character  of  Sewage  Treated. 

The  plant  was  constructed  specially  for  the  purpose 
of  dealing  with  sewage  from  the  Tinsley  district,  and 
during  the  period  from  November  26th  to  February 
18th  the  sewage  from  this  district  only  was  treated  by 
the  installation. 

The  dry  weather  flow  from  the  district  mentioned  is 
approximately  250,000  gallons  per  day;  about  one- 
third  of  it  is  trade  waste  from  large  steel  works  and 
the  remainder  domestic  sewage.  All  the  sewage  was 
passed  through  the  plant  up  to  three  times  the  dry- 
weather  flow.  The  trade  wastes  consist  chiefly  of  acid 
.salts  of  iron  in  the  ferrous  condition,  iron  pickle,  cut- 
ting compounds  from  machine  tools,  slaughter-house 
waste,  and  generally  traces  of  oil. 

Before  entering  the  aeration  tank  the  sewage-  has 
been  passed  through  a  small  detritus  and  screening 
chamber,  and  through  roughing  tanks  of  20,000  gallons 
capacity,  to  remove  the  heavier  solids. 

Character  of  Effluent  Obtained. 

The  purification  obtained  was  generally  satisfactory, 
well  oxidized  and  non-putrescible  effluents  being  pro- 
duced under  all  conditions. 
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Fig.  6 — Upper:  effluent  diecharged;   lower:  sludge  pumped. 
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On  February  9th  a  very  strong  discharge  of  acid 
pickle  entered  the  tank,  followed  on  February  18th  by 
a  very  abnormal  discharge  of  petroleum  and  mineral 
oil.  The  effect  upon  the  effluents  produced  was  very 
marked.  For  several  days  the  settled  liquids  were 
opalescent  or  emulsified  in  appearance,  although  from 
the  chemical  point  of  view  they  could  not  be  described 
as  bad,  and  were  non-putrescible.  It  should  be  stated 
that  such  discharges  would  have  interfered  quite  as 
seriously  with  the  operation  of  bacterial  filters  of  any 
type. 

Sheffield  Sewage. 

After  the  effluents  had  become  quite  bright  and  satis- 
factory again,  it  was  decided  to  introduce  a  very 
strong  sewage  from  the  main  works  of  the  city.  Sew- 
age which  had  passed  catchpits  and  tanks,  but  allowed 
to  carry  abnormal  quantities  of  septic  organic  solids 
and  containing  sulphides  of  iron,  was  allowed  to  enter 
the  aeration  tank  on  February  22nd.  The  volume  was 
gradually  increased  up  to  about  500,000  gallons  per 
day.  In  view  of  the  fact  that  the  sewage  was  a  very 
strong  one,  and  probably  stronger  than  any  to  which 
purification  by  bio-aeration  has  been  applied,  the  re- 
sults have  been  remarkable. 

The  effluents,  almost  without  exception,  have  been 
non-putrescible  and  of  a  generally  satisfactory  char- 
acter. The  suspended  solids  have  never  been  found  to 
exceed  three  parts  per  100,000.  At  times  the  effluents 
have  shown  slight  opalescence  which  on  examination 
microscopically  has  proved  to  be  due  chiefly  to  the 
presence  of  organisms  such  as  vorticella,  carchesium, 
and  similar  forms,  and  minute  organic  debris.  The 
degree  of  nitrification,  with  the  strong  sewages  men- 
tioned, has  not  been  very  high,  but  the  Sheffield  sew- 
age, containing  more  than  30  per  cent,  of  trade  wastes, 
has  never,  when  treated  by  any  bacteriological  process, 
given  the  high  figures  for  nitric  nitrogen  obtained  with 
sewages  of  a  different  character. 

The  results  of  purification  are  set  forth  on  the  table 
Fig.  2,  and  diagram  Pig.  3. 

Power  Required. 

The  actual  mean  horsepower  used  daily  by  this  "con- 
tinuous-flow" plant,  as  calculated  from  the  registra- 
tions of  the  watt-hour  meter,  and  the  volume  of  effluent 
passed  up  to  the  time  of  writing  this  paper,  are  shown 
on  the  diagram,  Fig.  4.  The  pump  horsepower  and  the 
volume  of  sludge  pumped  are  plotted  on  the  diagram, 
Fig.  5. 

During  the  short  period  this  plant  has  been  at  work 
and  with  the  experience  of  the  working  of  the  "fiU- 
and-draw"  plant,  it  has  been  observed  that  the  horse- 
power required  to  treat  a  given  volume  of  sewage  de- 
pends largely  upon  the  strength  of  the  sewage,  and  it 
seems  probable  that  for  treating  a  sewage  of  great 
strength  50  h.p.  per  million  gallons  per  day  will  be 
required,  while  for  a  weak  sewage  probably  half  of  this 
power  will  suffice. 

It  appears  that  whatever  method  of  agitation  or  pro- 
pulsion be  adopted,  a  velocity  of  IV2  ft-  per  second 
must  be  attained  in  the  aeration  tank  to  keep  the  bac- 
terial sludge  in  complete  suspension.  What  further 
velocity  or  agitation,  if  any,  is  needed  to  reach  the 
limiting  possibilities  of  rapid  aeration  of  the  liquid  and 
the  period  of  time  it  takes  to  complete  this  aeration  are 
matters  for  further  investigation. 

In  the  Sheffield  tank  a  velocity  of  IV^  ft.  per  second 


requires  a  water  horsepower  of  9,  .so  that  an  actual 
input  horsepower  of  20  would  be  required  with  a  plant 
working  at  an  efficiency  of  45  per  cent. 

Diagram  Fig.  6  shows  two  daily  recorder  charts,  re- 
spectively, of  the  effluent  passed  and  sludge  pumped. 
Comparing  these  two  charts,  it  is  interesting  to  note 
how  the  action  of  the  sludge  pumps  affects  the  effluent 
flow. 

From  a  careful  review  of  all  the  experiments  which 
have  been  made,  commencing  from  their  early  stage  in 
1914,  followed  by  the  small  "  fill-and-draw "  plant  in- 
stalled at  Tinsley  in  1918,  and  finally  by  the  new  "con- 
tinuous-flow" plant  brought  into  service  last  Novem- 
ber, the  following  table  has  been  prepared  showing  the 
probable  requirements  for  a  complete  "bio-aeration" 
installation : 
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In  view  of  the  advantages  in  capital  costs  which  bio- 
aeration  processes  promise,  it  is  hoped  that  any  plants 
laid  down  will  be  given  ample  capacity  after  careful 
inquiry  as  to  the  requirements  of  the  particular  sew- 
ages to  be  dealt  with. 

The  Humus  or  Sludge. 

The  humus  or  sludge  provides  many  interesting  and 
useful  lines  of  study  in  respect  to  its  production,  mode 
of  operation,  and  disposal.  The  most  urgent  and  inter- 
esting problem  at  the  moment  is,  however,  that  of  de- 
watering  the  sludge,  particularly  as  its  nitrogen  con- 
tent may  give  it  considerable  manurial  value.  The 
authors  have  made  experiments  in  which  the  sludge  is 
spread  in  thin  layers  on  wire  gauze  and  then  submitted 
to  a  slight  vacuum.  By  this  method  the  Sheffield 
sludge  can  be  reduced  from  98.5  per  cent,  to  about  75 
per  cent,  water  content  almost  instantly,  and  this 
method  of  attacking  the  problem  has  so  far  given  the 
most  promising  results.  Experimental  machines  for 
further  investigating  this  process  are  now  being  con- 
structed to  operate  continuously.  Suggestions  have 
also  been  made  that  the  wet  sludge  might  be  mixed 
with  liouse  refuse  dust  and  then  pressed  or  otherwise 
disposed  of. 

General  Conclusions. 

It  is  j'et  too  early  to  determine  the  final  shape  this 
new  development  in  sewage  disposal  wiU  take.  The 
questions  and  possibilities  still  to  be  investigated  are  so 
numerous  and  varied  and  of  such  importance  to  the 
community  that  no  individual  or  small  group  of  indi- 
viduals can  hope  to  deal  with  them.  It  will  therefore 
be  a  matter  for  regret  if  the  Ministr}-  of  Health  does 
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not  assist  in  the  development  of  the  work  by  at  least 
encouraging  and  co-ordinating  research  by  local  au- 
thorities, etc.  It  may,  however,  be  said  that  sewage, 
unless  complicated  by  special  factors  such  as  difficult 
trade  wastes,  can  be  as  efficiently  treated  by  "bio- 
aeration"  methods  as  by  older  methods,  and  the  fol- 
lowing advantages  may  be  expected: 

(1)  Reduction  in  capital,  renewal  and  maintenance 
costs,  and  in  areas  of  land  required. 

(2)  Working  costs  will  not  be  excessive  and  manual 
labor  will  be  reduced. 

(3)  Absence  of  nuisance  from  smell  or  flies. 

(4)  No  diminuation  in  plant  capacities,  such  as  oc- 
curs in  the  case  of  bacterial  filters. 

(5)  Increased  manurial  value  of  the  sludge  when 
satisfactory  methods  of  dewatering  have  been  de- 
veloped. 

The  present  disadvantages  of  the  process  appear  to 
be: 

(i.)  That  the  process  is  not  adopted  to  small  flows  of 
sewage  where  continuous  skilled  supervision  would  be 
too  costly. 

(ii.)  That  an  uniiiteirupted  supply  of  power  is  es- 
sential. 

(iii.)  That  the  difficulty  of  dewatering  the  sludge, 
except  where  ample  land  is  available,  has  not  yet  been 
satisfactorily  dealt  with. 

Problems  for  Further  Investigation. 

Among  the  many  points  which  still  require  careful 
investigation  the  following  may  be  mentioned  as  ex- 
amples : 

(1)  The  variations  in  plant  capacities  and  power  to 
suit  sewages  varying  in  volume,  strength  and  charac- 
ter, particularly  with  respect  to  the  effects  of  trade 
wastes. 

(2)  The  extent  of  preliminary  treatment  of  the  sew- 
age needed  before  its  admission  to  the  aeration  tank. 

(3)  The  elasticity  of  plant  to  accommodate  increased 
flows  during  periods  of  storm. 

(4)  The  best  division  of  plant  into  units  for  various 
flows. 

(5)  The  most  effective  types  of  aeration  tanks,  and 
the  best  modes  of  agitation  and  design  and  distribution 
of  agitators  to  give  economy  in  the  use  of  power. 

(6)  The  best  volumes  of  sludge  to  operate  with  vari- 
ous sewages,  and  the  necessary  periods  of  contact  with 
the  sludge  in  the  aeration  tank  for  various  sewages. 

(7)  The  best  type  and  proportion  of  settling  tanks  to 
give  minimum  velocity  of  flow. 

(8)  The  conditions  causing  periodic  variations  in 
bulk  of  the  sludge. 

(9)  The  "continuous-flow"  and  " fill-and-draw " 
methods  of  operation  have  their  individual  advantages 
and  disadvantages.  A  comparison  of  these  is  worthy 
of  further  investigation. 

(10)  Studies  of  the  changes  in  the  biological  life  in 
the  sludge. 

(11)  The  dewatering,  use  and  disposal  of  the  sludge. 


and  10th  of  March,  1922,  The  British  Industries  Fair 
is  open  to  manufacturers  in  all  parts  of  the  British  Em- 
pire, and  buyers  from  all  over  the  world  are  attracted. 
It  affords  an  excellent  medium  for  bringing  manufac- 
turers in  direct  contact  with  buyers,  as  only  bona  fide 
manufacturers  are  permitted  to  exhibit  and  buyers  are 
admitted  to  the  fairs  by  invitation  only.  The  general 
public  are  not  admitted.  Full  details  regarding  the 
fair  can  be  obtained  from  H.M.  Trade  Commissioners 
at  248  St.  James  Street,  Montreal;  260  Confederation 
Life  Building,  Toronto,  or  610  Electric  Railway  Cham- 
bers, Winnipeg. 


Paving  and  Real  Estate  Developments 

With  housing  conditions  throughout  the  country 
only  slightly  improved,  especially  in  the  larger  cities, 
and  with  the  continued  desire  on  the  part  of  most  city 
dwellers  to  have  their  homes  in  suburban  or  residential 
sections,  instead  of  in  the  heart  of  a  city,  the  subject 
of  developing  new  residential  areas  has  come  to  be  of 
great  importance  among  city  engineers  and  city 
planners. 

To  be  successful,  new  home  areas  must  be  beautiful 
and  attractive,  as  well  as  within  a  convenient  distance 
of  the  average  person's  place  of  work  or  business.  In 
making  these  new  real  estate  sections  beautiful,  real- 
tors and  city  engineers  have  found  that  problem  of 
paved  streets  is  one  of  the  first  to  be  solved;  and  after 
considerable  study,  and  planning,  they  have  decided 
that  the  type  of  pavement  in  a  newly  developed  home 
area  must  have  the.se  features: 

1.  A  pavement  easily  and  quickly  constructed. 

2.  Economical  and  low  in  first  cost. 

3.  Beautiful  in  appearance  and  suitable  for  the  traf- 
fic it  is  to  undergo. 


Sturtevant  Catalog 

B.  F.  Sturtevant  Company,  Boston,  have  published 
a  very  interesting  catalog,  No.  278,  entitled  "  Air  Con- 
ditioning Apparatus."  The  term  "  air  conditioning  " 
has  been  coined  by  this  company  to  give  a  name  to  this 
iiidustry  of  regulating  both  the  moisture  content  and 
the  temperature  of  atmospheric  air.  The  catalog  is 
sylendidly  illustrated,  a  number  of  actual  instances 
where  the  air  conditioning  apparatus  is  at  work  being 
shown.  The  operation  and  construction  of  the  equip- 
ment is  al.so  very  thoroughly  covered.  An  appendix 
contains  a  couple  of  interesting  curves  regarding  at- 
mospheric humidity;  also  a  table  covering  the  proper- 
ties of  saturated  ammonia  vapor  from  absolute  pres- 
sure of  1  lb.  per  sq.  in.  up  to  200  lbs.  per  sq.  in.  A 
second  table  covering  the  thermal  properties  of  liquid 
ammonia  at  saturation  pressure  is  also  appended. 


British  Industries  Fair  for  1922 

The  next  British  Industries  Pair  will  be  held  in  Lon- 
don and  Birmingham  between  the  27th  of  February 


Municipal  Handbook  of  Toronto 

"  The  Municipal  Handbook  of  the  City  of  Toronto," 
a  valuable  little  publication  produced  annually  by  Mr. 
W.  J.  Littlejohn,,  city  clerk,  has  recently  come  to  hana. 
It  is  attractively  bound  in  a  red  cover  and  this  year 
contains  150  pages.  A  quantity  of  very  interesting 
and  valuable  information  has  been  condensed  into 
this  small  space. 
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Mainly  Constructional 

Eait  and  West— From  Cowt  to  Coast 


Fire  losses  in  Canada  during  the  week  ended  August  3  are 
estimated  by  The  Monetary  Times  at  $1,031,210,  compared 
with  $195,500  the  previous  weelt. 

There  is  a  current  rumor  to  the  effect  that  the  General 
Accident  Insurance  Co.  propose  erecting  a  ten-storey  office 
building  at  the  corner  of  Bay  and  Temperance  streets,  Tor- 
onto, at  a  cost  of  $500,000. 

Messrs.  McDonald  &  Willson,  Lighting  Co.,  309  Front 
St.,  Winnipeg,  have  been  awarded  the  cantract  for  electrical 
work  on  a  new  school  which  is  to  be  erected  at  St.  Vital, 
Man.,  at  an  estimate  cost  of  60,000. 

Dr.  Hastings,  Medical  Health  Officer  at  Toronto,  recently 
stated  that  the  building  of  houses  on  less  than  20  ft.  frontages 
did  not  allow  sufficient  light  and  ventilation  to  the  occupants 
and  was  therefore  prejudicial  to  health. 

Eight  floors  of  the  new  addition  to  the  King  Edward  Hotel, 
at  Toronto,  have  been  opened  for  occupation.  Work  on  the 
remainder  of  the  building  is  being  rushed  to  accomodate  the 
crowds  of  visitors  to  the  Toronto  Exhibition. 

The  council  of  Halton  County,  Ont.,  recently  voted  the 
sum  of  $100,000  for  the  construction  of  good  roads  in  the 
townships  of  Trafalgar,  Nelson  and  Esquesing,  in  the  follow- 
ing proportionment:  Trafalgar,  $40,000;  Nelson  $30,000, 
Esquesing,  $30,000. 

New  construction  in  Canada  during  the  month  of  July 
shows  a  considerable  falling  off  as  compared  with  June.  The 
value  of  construction  contracts  awarded  in  July  was-  $17,741, 
400,  compared  with  $26,436,800  in  June— being  a  decrease  of 
$8,695,  400,  or  32.6  per  cent. 

A  cut  in  wages  of  the  men  and  teams  employed  by  Went- 
worth  County,  Ont.,  on  roadwork,  went  into  effect  recently. 
The  reductions  were  as  follows:  Teams,  from  80  cents  to  70 
per  hour;  foreman,  from  55  to  50  cents  per  hour;  laborers, 
from  40  to  35  cents  an  hour. 

A  novel  feature  of  the  asphalting  of  the  Victoria  Bridge 
at  Montreal  is  the  carrying  on  of  the  work  during  the  night. 
The  bridge  will  be  closed  every  evening  at  10  o'clock  till  6 
o'clock  in  the  morning,  when  a  roadway  will  be  left  clear 
for  traffic  during  the  daytime. 

Contract  for  the  new  water  works  system  at  Richmond 
Hill,  Ont.,  has  been  let  and  work  will  be  completed  by  Dec- 
ember 1,  it  is  anticipated.  The  water  supply  will  be  drawn 
from  Wilson  Springs,  the  whole  scheme  comprising  the  erec- 
tion of  a  dam,  storage  tank  and  filtration  plant.  The  cost  of 
the  undertaking  is  $92,000. 

Shaugnessy  Heights,  the  beautiful  suburb  of  Point  Grey, 
B.  C,  is  shortly  to  come  under  the  city's  control.  The  sub- 
urb contains  a  population  of  800  and  is  the  last  word  in  town 
planning  development  in  British  Columbia.  There  are  154 
residences  in  the  district,  each  one  being  situated  on  its  own 
spacious  lot  and  none  costing  less  than  $5,000. 

The  following  list  of  officers  were  elected  at  the  closing 
session  of  the  Western  Canada  Irrigation  .\ssociation  s  meet- 
ing, held  recently  at  Vernon,  B.  C:  Hon.  president.  Minister 
of  the  Interior,  Sir  James  Lougheed.  Presidents,  Minister 
of  Agriculture  for  Saskatchewan,  Hon.  J.  .\.  Maharg.  Hon. 
vice-presidents,  the   Minister  of  Agriculure  for  British   Col- 


umbia, Hon.  E.  D.  Barrow;  the  Minister  of  Lands  for  British 
Columbia,  Hon.  R.  D.  PattuIIo;  the  Minister  of  Agriculture 
for  Alberta;  the  Minister  of  Public  Works  for  Alberta;  the 
Minister  of  Highways  for  Saskatchewan,  Hon.  C.  M.  Hamil- 
ton; G.  R.  Marnoch,  of  Lethbridge;  and  W.  H.  Fairfield, 
superintendent  of  experimental  farm  Lethbridge.  Vice-pres- 
idents, D.  J.  Wylie,  Maple  Creek;  Walter  Huckvale.  of  Med- 
icine Hat.  Executive,  G.  S.  Herringer,  of  Maple  Creek; 
Mayor  Purcell,  of  Brooks;  A.  S.  Dawson,  chief  engineer, 
C.P.R.  irrigation  systems  of  Calgary;  V.  Meek,  of  Calgary; 
G.  M.  Houston,  of  Lethbridge;  Peter  Lund,  of  Coaldale;  G. 
S.  Sterling,  of  Kelowna;  and  F.  R.  Simpson,  of  Summerland. 
Secretary,  James  Colley,  of  Calgary. 

It  looks  as  if  a  start  will  be  made  very  shortly  on  Quebec 
City's  extensive  housing  development.  There  arc  165  houses 
in  the  program,  which  will  cost  $578,600.  The  Municipal 
Director  of  Housing,  Mr.  A.  Trudel,  has  secured  the  approval 
of  plans  by  all  the  authorities  concerned  and  as  there  is  a 
million  dollar  fund  available  for  this  work,  actual  operations 
should  be  under  way  soon. 


Personal 

Mr.  Fred.  F.  Pardee,  M.  P.  for  West  Lambton,  Ont., 
officiated  at  the  laying  of  the  cornerstone  of  Sarnia's  new 
$500,000  collegiate  recently. 

Mr.  F.  H.  Taylor,  of  Hamilton,  was  successful  in  having 
his  design  for  a  cenotaph  in  memory  of  the  boys  who  fell  in 
the  war,  selected.  The  contest,  which  was  conducted  by  the 
Canadian  Club,  was  limited  to  returned  men  only.  Mr.  Taylor 
is  employed  in  the  offices  of  F.  W.  Warren,  architect,  of  Ham- 
ilton, and  has  had  considerable  experience  in  this  line  of  work. 


Obituary 

Mr.  William  Culford.  superintendent  of  the  Standard  White 
Lime  Co.,  Beachville,  Ont.,  was  killed  at  the  company's  plant 
recently.  Deceased  was  working  on  a  pole  when  he  accidently 
touched  a  live  wire  and  fell  to  the  ground,  dying  in  a  few 
minutes  time  from  his  injuries.  Mr.  Culford  was  34  years  of 
age  and  had  been  in  charge  of  the  above  plant  for  several 
years. 


Trade  Incorporations 

H.  A.  Wickett  Co.  Ltd.,  with  head  office  at  Toronto,  cap- 
ital $40,000,  to  erect  wharves,  docks,  piers,  bridges,  etc. 

Brittain  Sand  and  Gravel  Co.,  Ltd..  with  head  office  at 
Brantford,  Ont.,  capital  $40,000,  to  deal  in  sand,  grave',  etc. 

Matheson  Brick  &  Tile  Co.  Ltd.,  with  head  offiice  at  Ham- 
ilton, Ont.,  capital  $40,000.  to  manufacture  and  deal  in  brick, 
sewer  pipe,  etc. 

Muxlow  &  Gale  Constructing  Co.  Ltd..  with  head  office  at 
Windsor,  Ont.,  capital  $40,000,  to  carry  on  a  contracting  and 

building  business. 

Elmstead  Brick  &  Tile  Co.  Ltd..  with  head  office  at 
Windsor,  Ont.,  capital  $200,000.  to  manufacture  and  deal  in 
brick,  terra  cotta,  drain  and  sewer  pipe,  etc. 


The  Delta-Star  Electric  Company.  Chicago,  Illinois,  hare 
ready  for  distribution  a  new  forty-eight  page  publication 
describing  complete  line  of  new  "  .^ir  Brake  High  VolUge 
Switches."  This  bulletin  is  No.  36  and  will  be  mailed  npon 
request  . 


« 
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NEWS  OF  CONTRACTS 

Period  of  August  10  to  August  16,   1921 

Dominion  Wide  Service  Excltuive  to  "  Contract  Record  &  Engineering  Revietc  " 


Waterworks,  Sewerage  and 
Roadways 

KingsTille,  Ont. 

F.  W.  Thorold  Co.,  Ltd.,  Engrs.,  54  Ad- 
miral Rd.,  Toronto,  have  plans  and  will 
receive  tenders  until  Aug.  22nd  for  pres- 
sure filters  for  waterworks  for  Town. 

Leclercville,  Que. 

Construction  of  aqueduct  is  planned  by 
Council. 

Mandaumin,  Ont. 

Duncan  Smitli,  K.  R.  No.  5,  Forest,  Ont., 
Commr.,  has  plans  and  will  receive  ten- 
ders until  Aug.  20th  for  construction  of 
drain  for  Plympton  Twp.  Council. 

Toronto,  Ont. 

W.  A.  McLean,  Deputy  Min.  Dept.  High- 
ways, Prov.  Govt.,  will  receive  tenders 
until  Aug.  25th  for  construction  of  con 
Crete  culverts  in  Monaghan  8.  and  Cavan 
Twps.  Plans  with  Dept.  and  D.  W.  Bews, 
Res.  Engr.,  Port  Hope,  and  A.  H.  Parker, 
Res.  Engr.,  Cornwall.  10  per  cent.  Guar- 
anty Bond  required. 

Tenders  will  be  received  until  Aug.  5?5t!i 
by  W.  A.  McLean,  Poputy  Min.  Dept. 
Highways,  Prov.  Govt.,  for  construction  of 
macadam  base  in  Edwardsburg  Twp.  Plans 
with  Dept.  and  Res.  Engrs.,  D.  W.  Bews, 
Port  Hope,  and  A.  H.  Parker,  Cornwall. 
Guaranty  Bond  for  10  per  cent,  required. 

Tenders  will  be  received  until  Aug.  25tli 
by  W.  A.  McLean,  Deputy  Min.  Dept. 
Pub.  Highways,  Prov.  Govt.,  for  grading 
in  West  Sandwich  Twp.  Plans  at  ofliccs 
of  Dept.,  and  W.  M.  Webb,  Res.  Engr., 
Kingsville,  Ont.  Guaranty  Bond  for  10 
per  cent,  required. 

W.  A.  McLean,  Deputy  Min.  Dept.  High- 
ways, Prov.  Govt.,  will  receive  tenders 
until  Aug.  29th  for  construction  of  con- 
crete culverts  in  Mersea  Tw.p.  Plans  at 
offices  of  Dept.,  and  W.  M.  Webb,  Res. 
Engr.,  Kingsville,  Ont.  10  per  cent.  Guar 
anty  Bond  required. 

W.  A.  McLean,  Deputy  Min.  Dept.  Pub. 
Highways,  Prov.  Govt.,  will  receive  ten- 
ders until  Aug.  29th  for  grading  and  ma- 
cadamizing in  McNab  Twp.  Plans  at  of- 
fice of  Dept.,  and  R.  A.  Smith,  Res.  Engr., 
Renfrew,  Ont.  Guaranty  Bond  for  10  per 
cent,  required. 

CONTRACTS  AWARDED 

Belmont,  Man. 

W.  H.  Oliver,  Oak  Lake,  Man.,  has  gen- 
eral contract  for  grading  costing  $15,000 
for  Mun.  of  Stratheona,  Belmont,  Man. 

Clandeboye,  Man. 

General  contract  for  construction  of  cul- 
verts costing  $12,000  for  Mun.  of  St.  An- 
drews, Clandeboye,  is  awarded  to  La  Cour 
&  Schoiler,  Clandeboye. 

Conn,  Ont. 

Gneral  contract  for  construction  of  drain 
for  West  Luther  Twp.  is  awarded  to  Mc- 
Donnell Bros.,  Kitchener,  Ont. 


Devon,  N.B. 

General  contract  for  intake  pipe  cost- 
ing $40,000  for  Town  is  awarded  to  Gale 
Bros.,  St.  John,  X.B.  Contract  at  $10,000 
for  6  in.  and  8  in.  Douglas  Fir  woodstave 
pipe  is  awarded  to  Pacific  Coast  Pipe  Co., 
1551  Gran\-ille  St.,  Vancouver,  B.C. 

Kingsville,  Ont. 

General  contract  for  construction  of 
sewers  costing  $38,00  for  Town  is  award- 
ed to  B.  Oldani,  921  Dougall  Ave.,  Wind- 
sor. Contract  for  sewer  pipe  is  placed 
with  1).  H.  McClay,  Kingsville. 

Lauzon,  Que. 

Contract  at  $15,990  for  steel  tank  for 
waterworks  system  costing  $300,000  for 
Municipal  Council  is  placed  with  Canadian 
Des  Moines  Co.,  Ltd.,  Inches  Ave.,  Chat- 
ham, Ont. 

Iiloydminfter,  Sask. 

General  contract  for  roadwork  costing 
$8,500  for  Prov.  Govt.,  Dept.  of  High- 
ways, is  awarded  to  Western  Construction 
Co.,  North  Battleford,  Sask. 

Niagarr.  Falls,  Ont. 

Johnston  Bros.,  43  Market  St.,  Brant- 
ford,  Ont.,  have  general  contract  for  con- 
structon  of  trunk  sewer  costing  $238,000 
f.ir  City. 

Oakbank,  Man. 

General  contract  for  construction  of  cul 
verts  and  roadwork  for  R.  M.  of  Spring 
field  is  awarded  to  Western  Engineering 
&  Construction  Co.  107  Florence  Ave., 
Oakbank. 

OrlUia,  Ont. 

Town  Council  awarded  general  contract 
for  paving  2  in.  bitulithic  top  on  con- 
crete base  to  Warren  Bituminous  Paving 
Co.,  Ltd.,  University  Ave.,  Toronto.  Ee- 
poi t  in  last  week 's  issue  was  erroneous 
inasmuch  as  address  of  contractors  was 
given  as  "McKinnon  Bldg.,  Toronto,"  and 
project  as  "reinforced  concrete  pave- 
ment." 

Richmond  Hill,  Ont. 

Additional  contracts  for  waterworks 
costing  $90,00  for  Town  are:  Laying  wa- 
termains,  F.  F.  Fry,  43  Scott  St.,  Toronto; 
pipe,  National  Iron  Corp.,  Cherrry  St., 
Toronto,  steel  tank,  Canadian  Des  Moines 
Steel  Co.,  Inches  Ave.,  Chatham,  Ont.;  fil- 
ter equipment.  General  Supply  Co.,  38  To- 
ronto St.,  Toronto;  filter  bldg.,  pump- 
houses  and  bridge,  Reid  &  Somers,  Elora, 
Ont.;  gate  valves  and  hydrants,  Drum- 
mond,  McCall  Co.,  373  Front  St.  E.,  To- 
ronto; pumping  machinery,  Northern 
Foundry  Co.,  Sault  Ste.  Marie,  Ont. 

Winnipeg,  Man. 

Council  awarded  following  contracts: 
Sidewalks,  at  $10,708.90,  City  Engr.,  223 
James  St.;  paving.  City  Engr.;  sewer. 
City  Engr.,  sewer,  Messrs.  Fowler  & 
Young;  granolithic  walks  at  $11,886.60, 
Thos.  Jackson  &  Sons;  watermain,  Thos. 
Jackson  &  Sons;  sewers,  Thos.  Jackson 
&  Sons. 


Railroads,  Bridges  and 
Wharves 

Aurora,  Ont. 

G.  T.  Rlv.  will  construct  subway  at 
lOtt  of  $25,000. 

Bloody  Island,  Que. 

A.  Johnston,  Deputy  Min.  Dept.  Mr.riTic 
and  Fisheries,  Doni.  Govt.,  Ottawa,  will 
receive  tenders  until  Sept.  1st  for  con- 
struction of  reinforced  concrete  pier. 
Plans  with  Dept.,  Agency  of  Marine  and 
Fisheries,  Montreal,  and  post  offices  of  St. 
Johns,  Iberville,  Chambly,  LacoUe  and 
Sorel,  yuc.  Accepted  cheque  for  10  per 
cent,  of  tender  required. 

Chatham,  Ont. 

L.  A.  Pardo,  Harrison  Hall,  Chatham, 
Kent  County  Kd.  Supt.,  will  receive  ten- 
ders until  Aug.  20th  for  construction  of 
two  bridges  for  Kent  County  Council. 
Plans  with  W.  G.  McGeorge,  Engr.,  i53 
Queen  St.,  Chatham.  Marked  cheque  for 
5  jK'r  cent,  of  tender  required. 

Hamilton,  Ont. 

Express  bldg.  costing  $35,000  is  being 
erected  by  G.  T.  Rly. 

Marysville,  Ont. 

Station  costing  $13,000  is  being  erected 
by  G.  T.  Rly. 

Ottawa,  Ont. 

R.  C.  Desrochers,  Secy.  Dept.  Pub. 
Works,  Dom.  Govt.,  Ottawa,  will  receive 
tenders  until  Aug.  24th  for  repairs  to 
three  wharves.  Plans  with  Dist.  Engr., 
\  ictoria,  B.C.,  and  post  offices  at  North 
Gabriola,  North  Pender  and  South  Pender 
Island. 

Samia,  Ont. 

Construction  of  wharf  is  contemplated 
by  Imperial  Oil  Co.,  Samia. 

S',:.  Bruno,  Que. 

Overhead  bridge  is  being  rebuilt  at  cost 
of  $11,000  by  G.  T.  Rly. 

Ste.   Justino  do   Newton,   Que. 

L.  Cousineau,  Secy.-treas.  of  Municipal 
Council,  has  plans  and  will  receive  ten 
ders  until  Aug.  20th  for  construction  of 
bridge.  Plans  also  with  J.  E.  P.  Deguire, 
Mayo.'. 

Toflno,  B.C. 

R.  C.  Desrochers,  Secy.  Dept.  Pub. 
Works,  Dom.  Govt.,  Ottawa,  will  receive 
tenders  until  Aug.  26th  for  construction  of 
wharf.  Plans  with  Dist.  Engr.,  Victoria; 
and  post  offices  at  Vancouver  and  Tofino. 
Accepted  cheque  for  10  per  cent,  of  ten- 
de  rrequired. 

Toronto,  Ont. 

H.  A.  Dixon,  Winnipeg,  Man.,  Chief 
Engr.  C.  N.  Rlys.,  has  plans  and  will  re- 
ceive tenders  until  Aug.  18th  for  construc- 
tion of  various  projects  in  Manitoba  and 
Saskatchewan,  and  include  construction  of 
reservoir,  dams,  subway,  fencing,  sewers, 
water  sprinkler  system,  etc.  Plans  with 
Dist.   Engr.,   Saskatoon;    Dist.   Engr.,   Ed- 
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Why  Should  Contractors  Not    Be   Salesmen? 

The  electrical  industry,  more  especially  in  the 
United  State.s,  has  made  something  of  a  reputation  for 
aggressiveness,  and  certainly  has  succeeded  in  greatly 
developing  the  electrical  business  by  setting  aside  from 
time  to  time  a  certain  number  of  daj's,  generally  a 
week  during  which  they  make  a  special  effort  to  attract 
the  attention  of  the  public  to  one  phase  or  another  of 
the  electrical  industry.  Thus,  for  example,  they  have 
had  what  they  designated  "Prosperity  Week"  and 
"Silent  Servant  Week."  During  these  periods  they 
intensified  their  sales  efforts,  marshalled  all  their  argu- 
ments, and  by  co-ordinated  effort  succeeded  in  getting 
the  people  to  think  along  the  desired  lines.  The  con- 
centrated effort  only  lasted  a  short  time,  but  the  re- 
sults were  spread  over  a  long  period  and  were  found 
to  be  cumulative. 

Now  they're  planning  a  "Resumption  Week."  They 
are  going  to  throw  all  their  energy — all  their  power  of 
salesmanship — into  a  co-operative  effort  to  get  the  pub- 
lic into  the  way  of  buying  as  usual. 

It  has  often  occurred  to  the  writer  that  the  great 
need  of  the  building  and  construction  industry  is  more 
of  this  aggressive,  co-operative  sales  effort.  During 
the  present  period  of  depression  it  needs  it  very  much, 
indeed.  What  is  the  average  contractor  doing  to- 
day? Sitting  back  in  his  armchair  and  bemoaning  the 
lack  of  building  orders!  Micawber-like — waiting  for 
something  to  turn  up.  Why  should  the  contractor 
stand  on  his  dignity  in  this  way?  Such  conduct,  to 
be  sure,  is  considered  necessary  in  the  medical  or  legal 
profession — but  in  the  business  world — no!  What 
would  become  of  the  life  insurance  agent  who  waited 
for  business  to  come  to  his  office? 


Wouldn't  it  be  a  good  idea  if  contractors,  either 
singly  or  collectively,  could  take  a  sort  of  inventory 
of  the  needs  of  their  customers,  reach  a  definite  conchi- 
sion  as  to  the  actual  building  needs  and  then— go  out 
and  sell  these  buildings  to  their  clients? 

There  is  plenty  of  building  in  prospect— but  your 
clients  arc  afraid.  If  you  yourself— a  contractor— are 
convinced  that  this  is  the  right  time  to  build,  surely 
you  can  convince  a  layman,  who  knows  much  less 
about  it  than  you  do.  The  fault  seems  to  be  largely 
with  the  lack  of  salesmanship  on  the  part  of  contrac- 
tors. 


Whv  is  Business  Bad? 


A  portrait  painter  sat  in  a  French  cafe,  sipping  his 
wine.  His  small  bottle  was  finished  and  he  was  about 
to  order  more  when  his  eye  fell  on  a  newspaper  lying 
near.       He    read    the    headline,    '"  Hard    Times  Are 

Coming." 

"Hard  times,"  he  said.  "That  means  we  must 
economize."     So,  instead  of  calling  for  a  fresh  bottle, 

he  called  for  his  bill. 

The  landlord  knowing  the  artist's  habits,  and  sur- 
prised that  the  order  for  a  second  bottle  was  not  given, 
said : 

"Why  are  you  going  so  soon;  Is  my  wine  not 
good?" 

"Excellent,"  said  the  artist,  "but  hard  times  are 
cominjj  and  I  must  economise.". 

"  .\b."  said  the  ladlord.  as  he  called  his  wife.  "  You 
must  make  cotton  do  instead  of  that  new  silk  dress 
you  ordered.  The  artist  says  hard  times  are  coming. 
We  must  economize.  Cancel  your  order." 

When  the  landlord's  wife  cancelled  her  order  sTie 
told  the  dressmaker  what  her  husband  had  said  and 
remarked  that  they  would  all  have  to  prepare  for  hard 
times.  As  soon  as  she  had  gone  the  dressmaker  put 
on  his  hat  and  went  across  the  street  to  the  contrac- 
tor's shop. 

"  Hard  times  are  coming  and  this  is  tut  time  to  ex- 
pand," said  the  dressmaker.  "  The  improvements  I 
had  intended  to  make  must  wait.  Do  not  proceed 
with  the  work.  Under  the  circumstances,  I  cannot  in- 
vest money.     I  must  ec<inomize." 

When  the  dressmaker  left,  the  contractor  sat  down 
and  wrote : 

"My  dearest  artist  friend:  I  really  must  postpone 
the  sitting  for  my  portrait.  We  are  going  to  have  hard 
times  and  I  think  it  is  best  to  wait  until  things  are 
more  settled  before  indulging  in  this  expense.  Hard 
times  must  be  regarded." 

The  next  day.  when  the  artist  received  the  letter 
from  his  friend  the  contractor,  he  betook  himself  to 
the  cafe  he  was  wont  to  visit.  He  ordered  a  small 
bottle— just  enough,  he  said,  to  soothe  him.  As  he 
sat  there  sipping  his  wine  his  eyes  fell  on  the  same 
newspaper  he  had  seen  before.  He  picked  it  up  and 
scanned  more  closely  and  discovered  that  it  was  two 
years  old  I 

There  may  be  much  fiction,  but  there  is  also  much 
truth  in  the  above.  "  Hard  times  "  is.  to  some  extent, 
an  attitude  of  mind.  There  are  so  few  people  in  this 
eld  world  who  think  tor  themselves  and  sti  manv  who 
give  credence  to  what  other  people,  as  thoughtless  as 
themselves,   say.     Let    us   lust   for  .t   moment   reverse 
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the  story  and  see  what  happens:  The  painter  reads 
"  times  are  good."  The  landlord  then  encourages  his 
family  to  buy  more  from  the  tradesmen,  who  in  turn 
increase  their  own  demands.  One  story  is  just  as  easy 
as  the  other— just  as  reasonable  and  logical.  Applied 
to  building  the  argument  is  just  the  same.  How  long 
are  we  Canadians  going  to  "mark  time."— not  even 
able  to  whistle  to  keep  our  courage  up?  We  are  all 
too  much  like  the  artist  in  this  story 


The  Canadian  National  Exhibition 


During  the  next  tw)o  weeks — August  27  to  Septem- 
ber 10 — the  Canadian  National  Exhibition  in  Toronto 
will  again  open  its  gates  to  the  public,  achieving,  it  is 
anticipated,  a  record  in  attendance  that  will  surpass 
anything  that  has  yet  been  accomplished.  This  Exhibi- 
tion, now  in  continuous  exi.stence  for  over  forty  years, 
has  been  long  recognized  as  an  established  institution 
in  the  life  of  Canada,  but  to  the  keen  observer  of  the 
results  that  have  been  obtained  tlirough  its  agency 
it  is  far  more  than  that — it  is,  indeed,  one  of  the  great- 
est educating  forces  operating  in  this  country  to-day, 
teaching  those  who  visit  its  exhibits  more  of  this 
country's  potentialities  and  opportunities  than  they 
have  ever  known  or  dreamed  of.  It  is,  indeed,  an  epi- 
tome of  all  that  Canada  has  to  offer  in  its  varied 
spheres  of  developed  and  undeveloped  rei^ources.. 

Those  who  administer  the  Exhibition,  and   those 


who  participate  in  it  through  the  exhibits  they  arrange, 
are  well  aware  of  the  force  with  wliich  the  resources 
of  Canada  are  brought  to  the  direct  attention  of  the 
public  by  its  means,  and  each  year  they  observe  a 
greater  demonstration  of  the  hold  which  the  Fair  has 
upon  the  minds  of  those  of  its  patrons.  But  the  dir- 
ectors and  exhibitors  have  lately  been  seeing  that  the 
Canadian  National  Exhibition  does  far  more  than 
interest  Canadians — in  fact  it  has  now  obtained  a 
reputation  that  extends  world-wide  in  extent.  Visitors 
from  the  four  corners  of  the  globe  are  numbered 
among  the  million  or  more  people  who  in  two  weeks 
visit  the  Exhibition,  and  they  carry  back  to  the 
countries  from  which  they  came  stories  of  the  wonder- 
ful possibilities  that  are  contained  in  Canada.  This 
country  i.<  thus  establishing  a  reputation  in  foreign 
lands  for  which  the  Canadian  National  Exhibition  is 
in  no  small  degree  resixinsible.  This  institution  can- 
not, therefore,  be  considered  as  purely  a  National 
Exhibition,  but  as,  indeed,  a  World's  Exposition — the 
greatest  institution  of  its  kind  on  the  globe. 

In  the  exhibits,  displays  and  demonstrations  of  the 
Exhibition  there  is  enlightenment  and  education  for 
visitors  of  every  taste,  and  for  contractors,  engineer!?, 
and  others  of  our  readers,  many  special  attractions  will 
be  of  interest.  We  urge  all  those  who  can,  to  make  it 
a  point  of  visiting  the  fair  during  the  next  two  week.s — 
a  visit  that  will  be  repaid,  wc  feel  sure,  manyfold  in 
tlie  new  knowledge  that  they  will  obtain  about  matters 
of  general  im|)ortance.  as  well  as  of  immediate  concern 
to  the  particular  pursuits  in  which  they  are  interested. 


Will  Falling  Costs  Revive  Building? 


Per  oant. 


During  the  summer  of  1919  private 

building   revived   sharply.     This   revi- 
val, however,  soon  felt  the  effects  of  a 

sharp  jump  in  costs.     By  May  of  1920, 

material  costs  had  reached  a  point  183.8 

per  cent  in  excess  of  1913.       Material 

costs  subsequently  have  fallen  so  that 

in  June  of  this  year  the  wholesale  prices 

of  48  building  materials  had  receded 

CO  a  point  114.3  per  cent,  above  pre-war. 

Wage  rates  in  seven  leading  building 

trades  in  1920  reached  a  point  80.9  per 

cent,   in    excess  of  1913,  and  have  since 

dropped  to  a  point  about  73  per  cent. 

above   pre-war    levels.       House   rents 

for    the    average    wage-earner    have 

reached  a  point  50  per  cent,  above  the 

pre-war.     Obviously,  a  further  fall  in 

building  costs  is  needed,  and  to  this 
wage  reductions  must  contribute.  Construction  con- 
tracts awarded  during  1920  were  35.2  per  cent,  less  than 
the  1913  total,  and  the  average  for  the  first  six  months 
of  this  year  is  43.6  per  cent  less  than  the  pre-war. 
These  figures  compiled  by  the  MacLean  Building  Re- 
ports, Limited,  cover  the  usual  small  town  and  the 
rural  districts  as  well  as  the  large  cities.  Con- 
sequently these  statistics  are  the  most  authoritative 
and  comprehensive  in  the  field  they  cover. 

NOTE : — The  year  1913  was  taken  as  the  base  year, 
that  is,  the  figures  for  1913  were  taken  as  100,  and  the 
figures  for  each  year  brought  to  a  percentage  of  the 
figures  for  1913.     On  the  chart  the  figures  for  the  year 
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1913  are  marked  0  instead  of  100,  so  that  the  figures 
for  the  other  years  represent  the  percentages  by  which 
these  fall  below  or  surpass  the  1913  figures.  In  pre- 
paring the  chart,  monthly  figures  were  averaged  and 
plotted  accordingly  in  each  year.  Consequently,  the 
high  peaks  attained  in  any  one  month  are  not  shown. 
For  instance,  material  costs  in  May,  1920,  reached  a 
peak  price  183.8  per  cent,  above  1913,  whereas  the  aver- 
age for  the  year  was  164  per  cent,  above  the  pre-war. 
In  June,  1921,  material  costs  had  receded  to  a  point 
114.5  per  cent,  above  1913,  or  24.4  per  cent,  below 
the  peak.  Former  comparisons  have  been  based  on 
the  average  cost  of  materials  from  1890  to  1900,  and 
not  on  1913  costs,  as  in  this  comparison. 
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Progress    on    the    Ghippawa 
Power  Development 

A  Description  of  the  Work  to  Date  on  this  Mammoth  Project — 

Illustrations  on  the  Next  Three  Pages  Indicate  Some  of 

the  Outstanding  Features  of  the  Development 

From  thp  Bulletin  of  thi:  Hviro-Klccttic  Power  ConimiRsioii  of  Ontario. 


Through  the  combined  efforts  of  the  entire  staff, 
progress  on  the  Queenston-Chippawa  Depelopment  is 
being  kept  well  up  and  the  work  is  rapidly  taking  on 
the  appearance  of  a  finished  power  development. 

The  intake  section,  which  is  at  the  junction  of  the 
Welland  and  Niagara  Rivers,  is  progressing  satisfac- 
torily. A  section  of  the  coffer  dam  has  been  placed  in 
position  at  Hog  Island.  Some  idea  of  the  magnitude 
of  this  work  may  be  had  from  Fig.  1,  Which  shows  the 
sheet  piling  and  the  dredges  operaliing  for  the  purpose 
of  deepening  the  channel. 

Proceeding  up  the  Welland  River  or  Ghippawa 
Creek,  the  work  of  excavation  is  being  accomplished  by 
a  Lidgerwood  cableway,  and  is  making  satisfactory 
progress  towards  deepening  the  canal  in  this  section. 
At  the  section  where  the  canal  enters  the  Weljand 
River  the  suction  dredge  Cyclone  is  operating.  This 
dredge  was  obtained  from  the  Toronto  Harbor  Com- 
mission, and  is  holding  its, own  with  a  splendid  degree 
of  satisfaction  beside  the  huge  shovel  dredges  which 
are  being  used  for  the  purpose  of  excavating  the  canal 
proper. 

The  work  of  the  rock  section  is  also  proceeding 
wi'ht  a  great  degree  of  satisfaction.  At  the  present 
time  a  number  of  shovels  are  working  on  the  section 
between  Lundy's  lane  and  Montrose.  The  method  in 
use  is  to  operate  on  a  series  of  benches  or  cuts  re- 
sembling stair  steps,  with  one  shovel  following  the 
other,  until  the  proper  grade  is  obtained.  This  is  the 
last  rock  section  to  be  excavated,  and  with  excellent 
progress  being  made,  it  should  be  finished  well  on 
time. 

In  order  to  obtain  the  greatest  flow  of  water  pass- 
ing througli  a  canal  it  is  necessary  to  have  the  sides 
and  bottom  made  as  smooth  as  possible  to  reduce  the 
friction;  this  is  accomplished  by  lining  the  canal  with 
concrete.  Some  idea  as  to  the  task  of  lining  may  be 
obtained  from  Fig.  3,  which  shows  one  of  the  concrete 
mixers  laying  concrete  in  the  botton  of  the  canal.  Fig. 
6  shows  the  steel  forms  set  up  for  the  purpose  of  lin- 
ing the  sides.  Before  this  lining  can  be  poured  it  is 
necessary  to  first  remove  all  loose  rock  from  the  sides : 
this  is  done  by  a  scaling  gang  which  precedes  the  hn- 
ing  operations.  The  photographs  shown  previously 
refer  only  to  the  rock  section.  Some  idea,  however, 
may  be  obtained  from  Fig.  7  as  to  the  nature  of  ttie 
lining  used  in  the  Earth  Section,  which  crosses  the 
Whirlpool  Gulley.  In  this  case  the  lining  is  placed 
at  an  angle  and  is  reinforced  by  steel  rods.  Proceed- 
ing down  the  canal  the  forebay  is  finally  reached, 
where  a  different  type  of  lining  is  used  to  that  of  the 
canal  proper.  The  flow  of  the  w'ater  in  this  section 
is, reduced  to  a  very  small  rate,  and.  therefore,  it.onl} 
becomes  necessarv  to  seal  the  rocks  forming  the  stdes. 


A  lining  is,  thetefore,  being  put  on  with  a  cement  gun 
to  a  depth  of  a  few  indies. 

Fig.  2  shows  the  progress  made  on  the  power  house 
up  to  May  6th.  This  view  is  taken  from  ttie  American 
side  and  gives  a  comprehensive  idea  as  to  the  work 
being  done.  On  the  sky-line  may  be  seen  towers 
supporting  cables,  concrete  troughs  and  so  forth. 
Most  of  these  are  u^ed  for  tile  purpose  of  delivering 
concrete  to  the  screen  house  and  ice  chute,  as  well  as  to 
the  power  house  proper.  On  the  escarpment  face  will 
be  noted  a  series  of  holes  a  few  feet  from  the  top; 
tliese  holes  are  the  points  where  the  pipe  lines  of  pen- 
stocks will  emerge  on  their  downward  passage  to  the 
power  house.  The  Dominion  Bridge  Company  has 
the  contract  to  erect  these  and  has  its  plant  all  installed 
at  the  present  time,  and  is  actively  engaged  on  the 
installation.  Slightly  lower  down  on  the  picture  may 
be  seen  the  concrete  mixing  plant,  which  mixes  all  of 
the  concrete  used  in^^he  piOWcr  house  proper.  Fig.  3 
shows  workmen  erecting  one  of  the  draft  tube  forms. 
Immediately  over  this  as  shown  in  Fig.  4.  one  of  tlie 
55,000-horsepower  turbines  is  installed.  Some  idea 
as  to  the  magnitude  of  this  machine  may  be  obtained 
from  the  relative  size  of  the  workman  engaged  on  its 
installation.  No.  1  turbine  was  installed  previous  to 
this  and  is  practically  complete. 

In  Figs.  9  and  10  maybe  .seen  views  of  the  progress 
being  made  on  the  power  house  building.  In  Fig.*^ 
the  construction  railway,  which  brings  in  the  material 
from  the  sorting  yard  located  near  Queenston,  may  be 
readily  seen,  as  well  as  the  American  shore  and 
Niagara  River  in  the  background.  The  building  will 
be  constructed  in  two  main  sections — tlie  front  section 
used  for  the  generators  and  the  rear  for  the  transform- 
ers and  switching  equipment.  The  structural  steel 
for  the  front  section  of  units  No.  1  and  2  is  practically 
all  in  place.  The  three  panels  shown  in  the  fore- 
ground form  part  of  the  rear  section,  the  centre  one 
of  w'hich  will  be  used  for  the  elevator  shaft.  The  top 
beams  shown  above  are  at  the  roof  elevation,  which  is, 
approximately,  half  way  up  the  esccarpment  of  160  feet 
above  mean  river  level.  Referring  again  to  Fig.  10. 
some  detailed  views  may  be  seen.  These  cranes  are 
designed  to  operate  as  units  or  in  conjunction  with  each 
other  for  the  purpose  of  lifting  weights  up  to  300  tons. 
In  the  lower  foregmund  the  progress  may  be  seen  with 
regard  to  the  work  on  No.  4  unit.  On  the  wall  of  the 
river  side  of  the  building  may  been  seen  the  air  inlets 
for  No.  3  generator.  It  \vil  thus  be  seen  that  work  on 
this  structure  is  rapidly  approaching  a  point  where 
power  will  actually  be  delivered  for  u<«e  on  the  peoples' 
system. 

.^s  a  matter  of  interest.  Fig.  8  is  sihown  for  the  pur- 
pose of  giving  .<some  idea  as  to  the  structures  neces- 
sarv on  the  Welland  River  . 
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Fig.  9— I..ooking  down  the  river,  sliowiug  steel  worli  of  Queenstou  generating  Btation  under  fonstniction. 


Fig.  10 — A  view  of  tiie  Queeiiston  generating  station  under  conrtruction — May  30,  1921. 
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Extensions  to  the  Plant  of 
the  Victoria  Gas  Go. 

By  J.  B.  lloldcroft,  A.M.Hl.C.,  Consulting  Engineer. 

The  extensions  M'hieh  the  Victoria  Gas  Company  are 
making  to  their  plant  in  Victoria,  B.C..  will  practically 
double  the  capacity  of  the  plant,  and  ensure  an  ade- 
(|uate  sui){)ly  of  gas  to  the  city  for  some  time  to  come. 
The- old  plant  has  given  very  good  service,  but  is  of  the 
old  type  with  horizontal  retorts,  hand  charged,  and  it 
is  probable  that  the  addition  will  become  the  principal 
unit,  with  the  old  plant  remaining  as  a  stand-by. 

The  new  retorts  ar(>  on  the  (iiover-West  system,  with 
vertical,  continuous  charging  retorts  and  automatic 
coke  extractor.  They  will  have  a  capacity  of  500,000 
cubic  feet  of  gas  per  day,  which  for  the  present,  will 
be  transmitted  to  the  existing  purifiers  and  i)repared 
for  the  storage  in  the  gasometers. 

The  plant  is  being  erected  by  the  West  Cas  Improve- 
ment Company  of  Manchester,  England,  who  have  a 
branch  office  in  New  York,  from  where  this  work  is 
being  handled.  The  same  company  have  creeted  simi- 
lar ])lants,  though  of  larger  capacity,  in  Montreal  and 
in  \'ancouver,  B.C. 

In  connection  with  this  work  tlie  Gas  Company  are 


tJeiu'riil  view  of  ViftDria  (ijis  Co's.  extensions. 

also  installing  a  new  coal  storage  system  which  has 
some  interesting  features.  The  coal  is  to  be  unloaded 
from  scows  to  a  stock  ))ile  by  a  clam-shell  bucket 
operated  by  a  stifV-leg  derrick,  the  distribution  being 
provided  for  by  an  overhead,  automatic  one-ton  car, 
running  on  an  inclined  track.  The  track  is  sup])orted 
by  a  trestle  of  rather  curious  construction,  consisting 
of  supporting  members  of  6  in.  and  4in.  cast  iron  pipes, 
which  the  comjiany  had  in  stock,  filled  with  concrete, 
and  with  the  ends  bedded  in  icinforced  concrete  sills 
aiul  cajjs.  Lower  bent  posts  arc  of  (i  in.  i)ipe,  upper 
bent  posts  and  all  bracing  members  are  of  4  in.  pipe. 
This  structure  was  designed  as  a  measure  of  economy 
by  the  Gas  Company's  engineer,  Mr.  K.  M.  Chadwiek, 
A.M.E.I.C,  and  it  is  anticipated  should  prove  entirely 
siitisfactory,  ]n'ovidc(l  individual  members  are  not  sub- 
jected to  lateral  blows  or  jars  to  any  severe  extent. 

A  concrete  tunnel  has  been  built  under  the  site  cho.seii 
for  the  stock  ))ilc,  and  will  be  u.seil  to  house  the  belt 


conveyor  and  coal  weighing  machinery.  Chuteff  are 
provided  at  suitable  intervals  so  that  coal  may  be  taken 
from  any  part  of  the  pile  at  will,  and  carried  by  the 
belt  to  a  bucket  elevator  which  will  raise  it  to  the  level 
of  the  hoppers  over  the  retorts. 

The  operation  of  this  plant  will,  it  is  expected,  show 
a  great  saving  in  labor  costs.  The  retorts  alone  will  be 
continuously  operated  by  three  men,  while  the  old  plant 
is  now  employing  on  charging  alone,  under  summer 
conditions  of  consumption,  a  force  of  eleven  men. 
Added  to  this  saving  will  be  the  automatic  operation  o£ 
the  coal  conveyors,  so  that  the  value  of  the  alteration 
from  this  point  of  view  is  very  great. 

The  total  cost  of  the  work  in  hand  is  expected  to  be 
$200,000. 


Use  of  the  Cement  Gun  for 
Exterior  Plastering 

Hy  A.  E.  Collins  Ijefore  the  IiiHtitution  of  Municipal 
and  County  Engineers. 

By  reason  of  the  shortage  of  men  for  exterior 
plastering,  the  cement  gun  has  had  to  be  introduced  on 
housing  work  in  Norwich  with  cxceednigly  satisfac- 
tory results.  It  consists  of  a  steel  uppter  cone  with  a 
valve  at  its  bottom  resting  on  an  upper  tank,  also  with 
a  valve  at  its  Ixittom  separating  it  from  the  lower  tank, 
at  the  bottom  of  which  is  a  feed  wheel  rotating  in  a 
horizontal  plane,  the  peripheryof  which  consists  of  a 
scries  of  pockets  each  of  which  is  presented  in  sequence 
to  the  outlet  nozzle  leading  to  the  delivery  hose.  A 
charge  of  ready  mixed  plastering  material  is  placed  in 
the  upper  cone,  air  under  pressure  in  the  upper  tank 
is  discharged  by  means  of  a  cock,  and  the  valve  of  the 
upper  cone  is  opened  permitting  the  charge  to  fall  into 
the  upper  tank.  Air  is  admitted  to  the  upper  tank, 
the  valve  at  its  bottom  is  opened  and  the  plastering 
material  falls  into  the  lower  tank,  where  the  feed  wheel 
carries  it  in  charges,  regulated  by  the  size  of  the 
pockets,  to  the  outlet  nozzle,.  Immediately  over  the 
pocket,  which  at  the  instant  is  opixjsite  the  discharge, 
is  a  nozzle  so  arranged  as  to  fonn  a  shield  and  at  the 
same  time  to  inject  air,  supplementing  the  pressure 
within  the  chamber  and  forcing  the  charge  out  of  that 
particular  pocket  into  the  hose  and  along  it  to  a  dis- 
charge nozzle  which  may  be  200  to  300  ft.  distant.  A 
smaller  hose  conveying  water  under  pressure  is  also 
carried  to  the  discharge  nozzle.  This  nozzle  is  so 
arranged  as  to  deliver  a  spray  of  w)ater  on  to  the  plas- 
tering material  as  it  issues  therefrom ;  consequently, 
the  cement  is  not  damped  until  the  instant  it  is  being 
deposited  upon  the  surface  being  plastered,  with  the 
result  that  there  is  no  disturbance  of  the  initial  set. 

Plastering  materials  are  forced  on  to  the  surface  at 
high  prcsure  and  velocity,  with  the  result  that  an  ex- 
tremely dense  coating  is  constructed.  I  have  tound 
that  with  ordinary  Portland  cement  the  plastering  be- 
comes so  hard  in  two  days  after  deposit  that  it  with- 
stands the  blow  of  the  hammer  as  perfectly  as  similar 
plastering  done  by  hand  does  after  a  week.  The  rapid- 
ity of  the  vrork  is  such  that  the  exteriors  of  two 
ordinary  cottages  can  be  plastered  per  day  where  the 
v\iork  is  straightforward. 

I  cannot  yet  give  the  cost  as  compared  with  hand 
plastering,  but  by  reason  of  its  density  and  watertight- 
ness  it  is  worth  more.  Some  may  not  like  the  irregular 
apjicarance  of  the  resulting  surface :  personally  I  like  it. 
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Trunk  Highways  Suitable  for 
Western    Conditions 

Road  Problems  of  the  Prairie  Provinces  Are  Essentially  Different  from 

Those  of  Older  Localities  Where  Population  is  Dense  and  Traffic 

Heavy — Motor  Truck  Issue  is  Not  Yet  a  Serious  Factor 

Bv  C.  W.  DILL,  Superintendent  of  Highways,  Province  of  Saskatehewan,  before  the  t«ntli  general  profei^sional  meeting 
of  the  Engineering  Institute  of  Canada,  held  at  Saskatoon  on  August  10-12. 


The  question  of  transportation  on  roads  or  main 
highways  is  one  that  has  been  of  the  utmost  importance 
since  the  earliest  days  of  settlement  of  our  Western 
Provinces  and,  because  of  many  reasons  apparent  to  all 
those  interested  in  our  Western  problems,  the  roads 
will  continue  to  be  of  great  importance. 

In  the  earliest  days  the  roads  consisted  of  Indian 
trails  and  these  were  followed  by  the  better  marked, 
better  located  and  better  developed  Hud.son's  Bay 
Company  trails  and  waggon  roads.  Many  of  these 
later  trails  were  so  well  located  and  served  .settlers  in 
such  a  satisfactory  manner  as  main  traffic  routes  that 
they  were  surveyed,  have  become  legal  highways  and 
still  form  important  links  in  the  provincial  main  roads 
systems. 

Then  came  the  rectangular  method  of  surveys  and 
the  construction  of  the  various  railway  lines  crossing 
the  provinces  in  generally  diagonal  routes,  the  com- 
bination of  which  has  resulted  in  many  difficult  prob- 
lems to  be  solved  in  the  outlining  of  suitable  main  road 
connections  which  will  serve  the  double  purpose  of 
serving  settlers  in  the  most  advantageous  manner  as 
well  as  acting  as  links  in  a  connected  provincial  or  in- 
terprovincial  main  road  system. 

At  a  time  when  the  long-standing  national  need  for 
more  and  better  highways  is  being  substantially  met 
by  large  appropriations  from  our  federal  and  provin- 
cial governments  one  may  well  ask  the  question :  What 
has  made  this  large  expenditure  possible  and  in  what 
terms  will  the  dividends  from  the  investment  be  ex- 
pressed?" 

Who  pays  for  these  highways  for  what  purpose  are 
they  built  and  who  benefits  by  them?  On  our  Western 
Prairies  these  questions  are  of  peculiar  interest.  In 
the  Province  of  Saskatchewan  we  have  a  population 
of  about  750,000,  of  which  about  60  per  cent,  reside 
on  the  farm.  The  rural  population  is  spread  over  a 
tremendous  area,  less  than  2  per  square  mile  of  land, 
and  we  have  almost  210,000  miles  of  road  allowances. 
One  can,  therefore,  readily  realize  the  importance  of 
good  roads  in  the  economic  and  social  life  of  our  prairie 
settlers. 

Not  Concerned  With  Motor  Truck  Problem 

The  universal  use  of  motor  cars,  of  which  there  are 
some  70,000  in  this  province  and  some  55  per  cent,  of 
which  are  owned  by  farmers,  for  business,  pleasure 
and  social  uses,  also  emphasizes  the  great  need  for  im- 
proved highways.  This  general  use  of  the  automobile 
has  stimulated  road  building  in  a  way  that  probably 
nothing  else  has.  We  are  not  yet  so  concerned  with 
the  motor  truck  question,  as  until  we  are  able  to  con- 
struct roads  which  can  with    certainty    be    used    all 


through  the  year,  their  use  will  not  become  sufficiently 
general  to  become  a  problem  to  be  dealt  with. 

Sufficient  public  interest  has  been  aroused  to  create 
the  feeling  that  good  roads  must  be  built  if  the  country 
is  to  profit  to  the  largest  extent  by  the  economic  ad- 
vantages of  the  cheapest  and  best  methods  of  trans- 
portation along  our  highways;  and  if  we  are  to  have 
good  roads,  then  road  financing  must  be  placed  on  a 
sound  economic  basis. 

Our  provincial  main  road  system  as  outlined  com- 
prises three  classes  of  roads  as  follows: 

1.  Main  highway — a  road  used  by  all  of  the  great 
majority  of  the  people  of  a  given  district  and  termi- 
nating at  an  important  point  such  as  a  trading  centre 
or  elevator. 

2.  Inter-urban  highway — a  road  carrying  traffic 
from  one  important  point  to  another,  located  bv  the 
linking  up  of  the  main  highways  to  each  of  these 
points. 

3.  Trunk  highway — a  road  upon  which  may  be 
located  a  number  of  important  points,  but  which  fin- 
ally constitutes  a  road  connecting  cities  or  large  towns. 

The  construction  of  these  roads  becomes  a  business 
arrangement,  and  under  the  best  and  most  just  condi- 
tions, the  original  investment  for  construction  comes 
from  the  people  as  a  whole,  while  the  upkeep  and  main- 
tenance of  the  roads  is  paid  for  by  the  vehicles  that 
use  them  and  in  accordance  with  the  amount  of  road 
wear  each  causes. 

Every  vehicle  using  the  road  should  pay  for  the  road 
wear  which  it  causes.  This  fact  is  fully  recognized  by 
all  those  concerned  with  legislation  pertaining  to  high- 
way transportation  and  the  maintenance  of  roads  in 
condition  to  carry  this  transportation. 

Road  Legislation 

No  satisfying  law  has  yet  been  framed  to  accomplish 
this  end,  but  the  Roads  Bureau  at  Washington  has 
been  conducting  tests  with  a  view  to  establishing  a  de- 
finite and  workable  basis  for  road  conservation  legis- 
lation. At  the  recent  good  roads  convention  in  Hali- 
fax this  matter  was  discussed  in  the  interprovincial 
congress  of  provincial  officials  and  the  Honorable  Mr. 
Veniot,  minister  of  public  works  for  New  Brunswick, 
outlined  the  efforts  being  made  in  that  province  to  con- 
trol the  use  of  the  roads  at  certain  times  in  the  year 
and  under  certain  weather  conditions.  Some  of  these 
restrictions  are  as  follows: 

1.  An  act  limiting  the  weight  of  loads  of  3,000  lbs., 
exclusive  of  the  weight  of  the  waggon  or  sleigh,  be- 
tween March  1st  and  May  15th.  Special  permits  may 
be  given  under  this  act  under  bond  providing  for  the 
repair  or  replacement  of  the  road  up  to  its  previous 
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condition,  and  there  are  several  penalties  provided  for 
its  violation.  After  considerable  objection  being  raised 
by  the  lumber  and  mining  companies,  the  act  has  been 
accepted  and  the  government  has  been  highly  com- 
mended for  it. 

2.  A  regulation  was  pa.ssed  in  the  session  of  1920-21 
limiting  truck  loads  to  five  tons  for  local  trucks  and 
to  three  and  one-half  tons  for  outside  trucks.  Fees 
and  penalties  are  provided  in  this  regulation.  The 
annual  fee  for  a  two-ton  truck  is  $134.00,  made  up  as 
follows:  ($10.00  for  registration  +  fee  for  carrying 
capacity  +  fee  for  dead  weight  of  truck). 

3.  A  regulation  providing  that  no  truck  can  use 
any  road  during  heavy  rains  or  until  the  roads  are  dry 
and  the  patrolman  has  gone  over  them  and  given  per- 
mission. 

4.  A  regulation  refusing  to  permit  tractors  to  be 
used  in  hauling  loads  over  the  roads  in  the  spring-time 
while  automobiles  cannot  use  the  roads,  while  frost  is 
coming  out  of  the  ground.  There  is  no  definite  date 
fixed  as  the  restriction  is  regulated  by  local  conditions 
and  the  district  road  supervisor  determines  when  this 
restriction  is  to  be  removed. 

5.  A  regulation  restricting  empty  motor  trucks 
travelling  at  a  speed  greater  than  12  miles  per  hour. 

6.  No  motor  vehicle  is  allowed  to  use  a  trailer,  ex- 
cept by  registration  and  the  payment  of  special  fees. 

To  those  living  in  the  West  these  regulations  and 
restrictions  may  appear  to  be  drastic  and  onerous; 
but  to  those  of  us  who  understand  the  difficulties  of 
maintaining  our  roads  up  to  a  useful  usable  standard, 
at  all  times  and  during  all  seasons,  and  particularly 
the  apathy  and  indifference  of  the  average  person  in 
the  matter  of  the  upkeep  of  the  roads,  these  regulations 
contain  much  of  merit  and  could  well  be  at  least  parti- 
ally adopted  so  as  reasonably  to  control  the  traffic 
using  the  roads  and  bring  people  to  a  sense  of  their 
responsibility  and  obligation  in  the  preservation  of  the 
capital  invested  in  the  roads  as  well  as  the  utility  of 
tlicm  when  the  weather  conditions  are  such  that  all 
use  of  the  roads,  except  in  case  of  real  necessity,  sihould 
be  stopped. 

Uniform  TraflSc  Regulation 

Another  important  waiter  was  discussed  at  the  Hali- 
fax convention,  viz. :  uniform  traffic  regulations  and 
the  Honorable  John  Oliver,  premier  of  British  Colum- 
bia, advanced  the  following  as  worthy  of  considera- 
tion : 

1.  Speed  of  vehicles  using  the  roads. 

2.  Load  limits  for  various  types  of  vehicles — which 
brings  in  the  question  of  permissible  amount  of  load- 
ing of  vehicle  to  each  inch  width  of  type  used. 

3.  Intei'change  of  travel  privileges  in  the  various 
provinces,  making  it  possible  for  motor  truck  and  auto- 
mobile owners  to  operate  in  other  provinces  than  the 
one  in  which  their  license  was  secured,  for  certain 
periods. 

4.  ITse  of  signs  indicating  railway  crossings  or  some 
other  specially   dangerous  local  condition. 

In  connection  with  the  question  of  methods  of  fin- 
ancing good  roads,  bonding,  etc.,  the  Honorable  Mr. 
Henry,  of  Todmorden,  Ontario,  at  Halifax,  outlined  the 
methods  in  vogue  in  tlie  province  of  Ontario. 

York  county  had  started  out  by  issuing  debentures 
for  30-year  periods,  but  it  was  found  that  new  con- 


struction was  necessary  before  the  end  of  this  time 
and  the  period  is  too  long.  It  is  now  generally  felt 
that  a  20-year  period  for  debenture  issues  should  be 
the  limit,  as  this  is  considered  the  maximum  of  road 
life  even  for  permanent  types  of  pavements. 

For  the  ordinary  tj'pes  of  earth,  gravel  and  maca- 
dam roads,  Mr.  Henry  advocated  the  pay-as-you-go 
system,  as  demands  will  increase  with  the  years,  and 
it  is  poor  business  to  load  up  the  future  with  accumu- 
lated debenture  repayments.  Permanent  bridges  and 
culverts  should  not  bp  included  in  this  pay-as-you-go 
method.  He  considers  that  all  bond  issues  should  be 
for  reasonably  short  terms  and  be  protected  by  sinking 
funds,  etc.,  for  retirement  purposes. 

Following  the  discussion  on  Mr.  Henry's  address 
this  resolution  was  passed:  "That  bonds  Jsued  for 
the  purpose  of  borrowing  moneys  for  highway  con- 
struction should  not  be  for  a  period  longer  than  a  con- 
servative estimate  of  the  permanency  of  the  intended 
construction  justified." 

In  connection  with  the  construction  of  a  properly 
outlined  highway  system  it  is  evident  that  this  should 
be  proceeded  with  only  after  careful  investigation  and 
selection  of  routes,  the  determination  of  the  most  suit- 
able type  of  construction  to  be  used  and  the  adherence 
to  a  definite  plan  so  as  to  ensure  continuity  of  effort 
and  so  as  to  obtain  the  best  results  to  the  publics  for 
the  money  and  energy  expended. 

Selection  of  Road  Type 

In  the  selection  of  the  roads  to  be  improved  the  first 
consideration  is  naturally  that  of  service  to  the  great- 
est possible  number  of  people  in  the  district.  Follow- 
ing this  are  the  questions  of  the  natural  physical  con- 
ditions of  the  country  through  which  the  road  will  run 
and  the  nature  of  the  materials  available,  at  a  reason- 
able cost,  for  the  construction  of  the  road. 

The  selection  of  the  type  of  road  to  be  built  is  the 
next  consideration,  and  in  most  sections  of  our  West- 
ern Provinces  this  resolves  itself  into  a  question  of 
utility  and  relative  cost.  Naturally  the  question  of 
selection  carries  with  it  a  consideration  of  the  traffic 
conditions  and  what  the  road  is  intended  to  stand  up 
under.  In  the  choice  of  type  we  must  select  that  one 
which,  in  our  best  judgment,  will  carry  the  traffic  that 
will  pass  over  it  with  the  least  possible  expense. 

One  difficulty  we  have  to  contend  with  is  that,  even 
in  the  United  States,  engineers  have  not  yet  evolved 
an  inexpensive  light  type  of  road  which  will  carry  even 
ordinary  farm  traffic  during  all  seasons  and  under  all 
weather  conditions  without  very  serious  deterioration 
and  the  need  for  almost  constant  expense  for  upkeep 
and  maintenance. 

Mr.  Hirst,  chief  engineer  of  Wisconsin,  speaking  at 
the  Good  Roads  convention  in  Winnipeg  last  year,  said: 

"We  have  all  kinds  of  engineers  and  expert  advisers 
and  people  quite  competent  to  built  a  standard  hard- 
surfaced  road,  but  we  have  only  a  small  percentage  of 
engineers  who  can  design  and  built  a  road  out  of  the 
material  of  the  west-clay." 

Types  of  roads  are  classified  as  earth  roads,  sand- 
day,  gravelled,  macadam  and  concrete  with  or  without 
a  bituminous  or  other  surface.  In  the  selection  of  the 
road  to  be  built  the  two  main  things  to  be  considered 
are: 

1.  Economy  of  constniction — not  necessarily  the 
cheapest  type,  but  one  that  will  carry  the  traffic  at  the 
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least  possible  expense  of  combined  construction  and 
maintenance  charges. 

2.  To  meet  the  demand  of  possible  future  develop- 
ment of  traffic  without  a  destruction  of  the  whole  of 
the  capital  invested  in  the  road. 

A.  W.  Campbell,  M.E.I.C.,  Dominion  Roads  Com- 
missioner at  Ottawa,  says : 

"When  well-crowned,  well-dragged,  well-drained 
and  well-graded,  an  earth  road,  on  a  proper  part  of  a 
system,  is  just  as  serviceable  as  a  paved  road,  if  it  has 
traffic  requirements  consistent  with  its  construction. 

C.  H.  Moorefield,  senior  highway  engineer  of  public 
roads  and  rural  engineering  of  the  United  States  De- 
partment of  Agriculture,  published  a  schedule  of  what 
each  type  of  road  would  do,  for  the  purpose  of  guiding 
in  the  selection  of  types  of  roads  to  earn  federal  aid, 
and  here  is  his  summary : 

Earth  Roads — will  carry  light  volumes  of  all  kinds 
of  highway  traffic. 

Sand  Clay  Roads — will  carry  a  moderate  traffic  of 
horse-drawn  vehicles  and  light  auto-traffic. 

Gravel  Roads — will  carry  heavy  traffic  of  horse- 
drawn  vehicles,  light  auto  traffic  and  light  traffic  of 
auto  trucks. 

Waterbound  Macadam  Roads — will  carry  the  same 
general  class  of  traffic  as  gravel  roads. 

Surface-treated  Macadam  Roads — will  carry  heavy 
auto  traffic  and  light  traffic  of  hjavy  trucks. 

Bituminous-surfaced  Roads — will  carry  heavy  auto 
traffic  and  moderate  traffic  of  heavy  trucks. 

Concrete  Roads — will  carry  the  same  general  class 
of  traffic  as  bituminous  roads,  but  are  capable  of  with- 
standing heavier  traffic  without  injury. 

Brick  Roads — will  carry  the  same  general  class  of 
traffic  as  concrete. 

In  a  paper  read  by  A.  Fraser,  A.M.E.I.C,  engineer, 
Department  of  Roads,  Quebec,  on  earth,  gravel,  maca- 
dam and  permanent  roads,  he  divided  construction 
items  into  permanent  and  non-permanent. 

Permanent  items  include  alignment,  grades,  wide- 
ning, drainage,  permanent  culverts  and  bridges  and 
foundations,  and  Mr.  Fraser  suggested  that  money  in- 
vested in  these  items  should  be  met  from  capital  ac- 
count on  moderately  long  re-payment  periods. 

Non-permanent  items  include  surface-treatments  of 
various  kinds,  maintenance,  etc. 

On  earth  roads  all  work,  except  maintenance  of  sur- 
faces and  ditches,  can  be  classed  as  permanent. 

On  gravel  or  macadam  roads  the  permanent  portion 
includes  foundation  and  drainage  work.  In  this  con- 
nection Mr.  Fraser  does  not  recommend  unnecessarily 
expensive  preliminary  drainage  work,  but  prefers  to 
deal  with  each  special  case  when  the  need  becomes 
apparent. 

Construction  Features 

In  connection  with  the  construction  of  roads  the 
writer  will  not  attempt  to  emphasize  more  than  the 
need  for  constant  attention  to  the  follo-"nng  points : 

1.  As  intimate  a  knowledge  as  possible  of  the  con- 
ditions, for  a  period  of  years,  which  will  effect  the 
actual  location  of  the  road  and  the  establishment  of 
such  grades  as  will  render  the  road  passable  for  traffic 
at  all  seasons  of  the  year. 

2.  Very  special  attention  to  drainage,  the  success 


of  which  is  probably  five-sixths  of  the  success  of  the 
road  as  a  permanent  means  of  travel. 

3.  The  proper  shaping  of  the  road  surface  so  as 
to  encourage  travel  to  spread  over  it  rather  than  to 
follow  along  defined  ruts,  as  is  unfortunately  so  often 
the  case  and  which  soon  renders  a  road  dangerous  for 
travel. 

4.  The  placing  and  treatment  of  the  surfacing  ma- 
terial so  as  to  give  the  greatest  possible  value  in  ser- 
vice and  in  the  case  of  maintaining  the  surface  up  to 
a  satisfactory  standard. 

On  the  types  of  roads  possible  throughout  the  West- 
ern Provinces  the  question  of  upkeep  and  maintenance 
is  causing  much  more  concern  tharr  the  actual  construc- 
tion of  roads.  This  is  because  of  the  great  difficulty  in 
awakening  public  opinion  to  a  realization  of  the  great 
need  of  preserving  the  capital  invested  as  well  as  to 
the  usefulness  of  the  roads  in  maintaining  them  in  a 
much  better  state  of  preservation. 

The  sparse  population,  the  rrecessity  of  labor  on  the 
land  during  the  short  summer  season  and  the  com- 
parative poverty  of  the  rural  municipalities,  when  one 
considers  the  great  mileage  of  roads,  384  miles  in  each 
nine  township  municipality,  to  be  cared  for,  all  consti- 
tute difficulties  to  be  overcome  before  the  maintenance 
question  can  be  given  the  prominence  it  deserves  and 
must  be  given. 

Road  maintenance  can  be  defined  as  the  act  of  bring- 
ing a  good  road  to  and  holding  it  in  a  state  of  effici- 
ency, and  a  maintained  road  is  a  usable  road  and  is  of 
unlimited  value  to  the  public. 

As  a  result  of  experience  in  most  of  the  states  of  the 
Union  the  patrol  system  of  maintenance  has  been 
found  to  be  much  the  better  method  and,  as  a  means 
of  discovering  and  repairing  defects  before  they  have 
had  a  chance  to  become  serious  aiul  of  avoiding  annoy- 
arrce  and  inconvenience  to  the  travelling  jjublic,  has 
in  a  new  way  proveir  the  worth  of  the  old  adage  that 
"a  stitch  in  time  saves  niire." 


BOSTON  ADOPTS  STRAUSS  TYPE  OF  BRIDGE 

The  city  of  Boston  has  selected  the  Strau.ss  double- 
leaf,  underneath  counterweight  type  of  bascule  for  the 
new  highway  and  electric  railway  bridge  over  the 
south  channel  of  the  Mjstic  River,  Chelsea  street.  The 
bascule  spans  will  be  two  in  number,  placed  side  by 
side,  having  a  span  of  118  ft.  0  in.  between  trunions, 
one  electric  railway  track,  a  25  ft.  roadway  and  one 
5  ft.  6  in.  sidewalk.  In  addition  to  the  bascule  spans, 
the  project  will  include  several  fixed  girder  spans,  con- 
crete piers  and  abutments  in  deep  water,  a  total  sum 
of  $800,000  having  been  appropriated  for  the  entire 
work.  F.  F.  Sullivan  is  Commissioner  of  Public  Works 
and  John  D.  Carty  is  Divisioir  Engineer  of  the  Bridge 
and  Ferry  Division.  It  is  expected  that  the  entire  pro- 
ject will  be  ready  to  advertise  this  fall. 


R.A.I.C.  TO  MEET  IN  TORONTO 

The  14th  general  annual  assembly  of  the  Roya! 
Architectural  Institute  of  Canada,  which  is  allied  with 
the  Royal  Institute  of  British  Architects,  will  be  held 
in  Toronto  this  year  on  October  10-11  at  the  King  Ed- 
ward Hotel.  Mr.  David  R.  Brown  is  president  and  Mr. 
Alcide  Chausse,  Montreal,  is  honorarj'  secretary. 
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Basement  Floors  in  Timber  Mill 
Construction  Buildings 

A  Description  of  the  Three  Types  of  Floors  Ordinarily  Employed 

for  Factory  Service,  viz.,  Monolithic  Concrete,  Wood  on   Goal 

Tar  Concrete  Base  and  Wood  Blocks  on  Concrete  Base 

Iiifuniiatioii  nervici-  iHSiicil  1)V  the  National   I.uniliiT  Maniifactureri''  AKfociation 


Basement  fl(jors  in  mill  ct)nstruction  ))uildings  are 
ordinarily  of  one  of  three  types:  (1)  monolithic  con- 
(.rcte ;  (2)  wood  flooring  laid  on  a  coal  tar  concrete 
base;  (3)  wood  blocks  on  a  concrete  base.  The  type 
to  be  selected  depends  upon  the  requirments  and  the 
probable  use  of  the  basement.  The  floor  is  more  than 
part  t)f  the  structure ;  it  is  a  factor  which  aflfects  the 
efficiency  of  both  worker  and  manufacturing  process. 
Careful  attentiion  should  therefore  be  given  to  a  con- 
sideration of  the  propfised  use. 

Concrete  Floors. 

Monolithic  concrete  floors  are  suitable  for  base- 
ments used  mainly  for  storage.  The  sub-fotmdation 
for  such  a  floor  usually  consists  of  a  base  of  cinders 
or  gravel  aboitt  6  inches  to  12  inches  deep.  Tiis  is 
covered  with  a  layer  of  1 :2  :4  portland  cement  concrete 
4  inches  to  6  inches  thick  and  finished  with  a  wearing 
coat  of  1  :2  mixture  of  cement  and  sand,  usually  from 
1  inch  to  2  inches  thick.  The  finishing  coat  must  be 
kept  wet  for  at  least  ten  days  after  laying. 

Basements  which  extend  below  an  adjacent  water- 
level  and  where  there  is  much  quicksand,  should  have 
the  concrete  layer  reinforced  to  take  care  of  the  stencil 
stresses  produced  by  the  resulting  upward  pressure. 
It  is  necessary  to  water-])roof  such  a  basement  by 
some  approved  method. 

Wood  Floors. 

Basements  to  be  used  for  light  manufacturng  pur- 
poses, or,  as  machine  shops,  and  where  the  trucking 
is  light  should  be  made  more  habitable  by  the  use  of 
wood  floors.  A  shop  floor  of  this  type  is  made  by 
laying  a  wood  wearing  surface  on  a  base  consisting 
of  coal  tar  concrete.  Such  a  floor  is  made  by  first 
spreading  a  4-inch  layer  of  screened  gravel  or  stone 
not  larger  than  2!-^  inches  mixed  with  tar  containing 
from  20  to  25  per  cent  of  creosote  oil.  The  tar  is  heat- 
ed 200°  F.,  and  enough  used  so  that  the  mixture  will 
be  compact  when  rolled.  The  sand  and  gravel  should 
be  well  heated  before  the  tar  is  added. 

Often  a  4  to  6-inch  base  of  portland  cement  concrete 
is  used,  it  should  be  given  a  coat  of  tar  before  the  top 
course  is  laid.  A  layer  of  tar  and  sand  mixed  in  the 
proportion  of  fifty  or  sixty  gallons  of  tar  to  each  yard 
of  sand  and  heated  to  225°  F.  is  spread  over  the  base  to 
a  depth  of  1^  inches,  and  plank  3  inches  thick  is  laid 
directly  over  this  top  coat  while  it  is  still  warm  and 
before  it  sets.  The  ]>lank  is  then  tamped  into  place, 
toe-nailed  together,  and  a  to])  or  wearing  floor  laid  on 
the  plank. 

Wood  Block  Floors. 

Wood  blocks  for  floors  may  be  used  either  treated 
or  untreated,  the  choice  depending  on  nature  of  occu- 


buildings  or  for  any  floor  of  buildings  of  masonry  con- 
struction, as  they  may  be  placed  on  either  a  plank  or 
concrete  base. 

Creosoted  Wood  Block  Floors. 

Creosoted  Wood  block  floors  possess  all  the  advan- 
tages, intensified,  of  the  ordinary  wood  floor.  In 
l)ancy,  moisture  conditions,  and  the  necessity  for  great 
durability.  This  type  of  floor  is  an  excellent  one  for 
a  basement  that  is  to  be  used  for  heavy  manufactur- 
ing purposes  wherever  it  is  to  be  subjected  to  excess- 
ive wear  from  trucking.  The  application  of  wood 
blocks  is  not  limited  to  basements  of  mill  construction 
addition  to  having  a  resilient  surface  which  means 
comfort  for  the  worker  and  a  minimum  breakage  of 
articles  droi)ped  upon  it,  a  smooth  surface  that  is  not 
slippery,  a  material  that  does  not  retain  extreme  heat 
or  cold,  and  a  construction  which  allows  easy  change 
of  piping,  creosoted  wood  block  floors  absorb  dust,  are 
germless  and  have  great  durability.  A  floor  of  this 
ty])e  made  of  properly  selected  and  treated  lumber  and 
laid  in  an  apj)roved  method,  should  last  twenty  years 
or  more. 

In  general  creosoted  wood  block  floors  may  be  div- 
ided into  two  types: 

(1)  Those  suitable  for  use  in  buildings  which  are 
always  dry,  as  in  most  factories  and  warehouses. 

(2)  Those  suitable  for  use  in  buildings  which  are 
alternatively  dry  and  wet,  caused  by  flushing  etc., -such 
as  slaughter  houses,  and  where  excessive  humidity 
prevails. 

Most  failures  in  floors  of  either  type  are  caused  by 
undue  shrinkage  or  expansion  of  the  blocks,  which  is 
probably  the  result  of  not  antcipating  the  above  con- 
ditions. 

Blocks  to  be  used  in  situations  always  dry  or  heated 
should  be  thoroughly  air  seasoned  or  even  kiln  dried 
before  treatment  and  laid  in  the  floor  while  ab.soUitely 
dry.  Thorough  seasoning  prevents  excessive  shrink- 
age. .\\\  empty  cell  treating  process,  with  five  to 
eight  pounds  of  creosote  oil  per  cubic  foot,  gives  an 
excellent  floor  at  moderatfe  cost.  Blocks  can  be  laid 
with  a  close  joint. 

In  the  second  case  the  floor  is  similar  to  creosoted 
wood  block  street  paving.  Clreen  or  partially  seasoned 
timber  is  desirable,  although  dry  lumber  may  be  used 
if  treated  with  live  steam  prior  to  the  creosoting.  In 
the  preservative  treatment  a  heavier  absorpion  of  oil 
is  often  advisable. 

Filler. 

.\  plastic  and  waterpr»H)f  material,  such  as  an 
api)roved  pitch  filler,  should  be  used  on  each  joint. 
Kxpansion  points,  1-inch  wide,  should  be  provided 
annmds  walls,  cohmins,  and  machine  bases. 
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The  foundation  of  the  blocks  should  be  of  concrete 
if  possible.  As  in  a  concrete  floor  it  is  advisable  to 
spread  as  the  sub-foundation  a  thoroughly  compacted 
layer  of  cinders  or  gravel  about  6  to  12  inches  deep. 
A  4-inch  layer  of  portland  cement  concrete  forms  the 
main  foundation.  A  cushion  consisting  of  a  ^in-inch 
layer  of  sand  and  cement  grout  is  spread  on  top  of  the 
concrete.  This  should  be  smoothed  until  level,  so  as  to 
give  an  even  bearing  for  the  blocks. 

The  so-called  "  bituminous  paint  "  method  of  con- 
struction consists  of  a  layer  of  concrete  with  an  even 
surface,  painted  with  a  thin  bituminous  paint  coat  not 
exceedng  >g-inch  thick,  and  the  blocks  laid  directly 
on  this  paint  coat.  In  this  case  the  object  of  the  paint 
coat  is  not  to  act  as  a  cu.shion  but  to  seal  the  bottom  of 
the  blocks. 

Wood  blocks  when  used  for  upper  floors  of  mill 
construction  buildings  should  be  placed  on  two  layers 
of  paper  laid  in  pitch.  The  blocks  should  be  bedded  in 
hot  pitch  and  the  joints  filled  with  the  same  material. 

Durability  of  Creosoted  Wood  Block  Floors. 

The  durability  of  pavements  constructed  of  creosot- 
ed wood  blocks  is  an  established  fact.  Their  use  in 
floors  is  a  more  recent  development,  but  enough  exam- 
ples are  on  record  to  indicate  their  durable  qualities. 

Mr.  C.  H.  Teesdale,  chairman  of  the  Committee  on 
Wood  Block  Pavling,  American  Wood  Preservers' 
Association,  submitted  a  paper  at  the  1916  annual 
meeting  which  included  the  results  of  a  questionaire 
giving  a  record  of  one  hundred  and  sixty  floors.  Three 
of  these  floors  were  laid  prior  to  1909  and  about 
seventy-five  per  cent,  in  1912  or  later.  While  these 
floors  had  not  been  in  service  long  enough  to  give  con- 
clusive evidence,  they  caused  users  in  seventy-seven 
cases  to  report  that  durability  was  one  of  the  advan- 
tages. Evidently  the  wear  has  been  negligible.  More 
over,  quoting  Mr.  Teesdale,  "  The  records  of  one  hun- 
dred and  sixty  floors  given  in  this  report  indicate  that 
serious  trouble  has  developed  in  a  very  low  percentage 
of  cases." 

Mr.  L.  T.  Ericson  stated  two  years  later  in  a  paper 
read  before  the  American  Wood  Preservers'  associa- 
tion, "  Creosoted  wood  block  floors  seldom  fail  from 
decay.  If  properly  manufactured  and  treated  and 
properly  installed  they  should  wear  indefinitely,  but 
when  the  floors  do  eventually  fail  it  should  be  from 
wear  alone." 

Creosoted  wood  blocks  when  exposed  to  fire  on 
their  wearing  surface  only  are  fire  resistant  to  a  marked 
degree.  The  Railway  Age  Gazette,  December  17, 
1915,  quotes  a  report  of  the  burning  of  the  Phila- 
delphia &  Reading  Pier  No  36  at  South  Wharves, 
October,  1914,  as  follows :  "  This  fire  was  so  hot  that 
a  large  portion  of  structural  steel  was  fused,  the  whole 
pier  shed  was  destroyed  and  the  greater  portion  of 
the  burnt  wreckage  was  thrown  on  the  wood  block 
floor.  After  the  removal  of  the  debris,  it  was  found 
that  the  wood  blocks,  which  had  been  subjected  dir- 
ectly to  the  flames,  were  only  charred  J^  to  54  inch, 
but  where  the  fused  structural  steel  had  come  into 
contact  with  the  wood  blocks,  they  were  charred  from 
^  inch  to  1  inch  deep." 

Patented  Wood  Block  Floors. 

There  are  several  patented  blocks  on  the  market 
which  often  may  be  used  to  advantage.  They  possess 
commendable  points  in  addition  to  those  of  the  usual 
wood  block  floors.     The  manufacturers  state  that  the 


shape  and  method  of  manufacture  of  one  of  their 
styles  gives  a  floor  that  is  very  little  affected  by  heat 
or  moisture ;  and  the  shape  of  another  style  gives  a 
floor  in  which  the  expansion  is  absorbed  by  the  com- 
ponent blocks.  The  manufacturers  of  another  system 
fasten  the  blocks  to  a  board  base,  thus  permitting  the 
rapid  installation  by  panels  or  sections- 


Transportation   and   Communication 
in  the   Northland 

By  R.  C.  Wallace,  CoiniiiiKi^ioiier  of  Northern  Manitoba,  at 
the  10th  general  profesHional  meeting  of  the  E.  I.  C. 

In  territory  where  distances  are  great  and  settle- 
ment sparse,  the  problems  of  transportation  and  com- 
munication ever  lie  acro.ss  the  path  of  progress.  With- 
out reasonably  cheap  freight  charges,  development  is 
uneconomical.  Without  the  means  of  sending  mes- 
sages to  the  outside  world,  family  life  cannot  be  sue- 
eessfully  maintained.  The  period  of  railway  expan- 
sion in  the  West  has  passed,  and  for  many  years  it  will 
be  difficult  to  induce  the  railway  corporations  or  the 
government  to  build  northwards,  except  where  excep- 
tionally important  industrial  centres  will  be  formed. 
Transportation  will  be  provided  over  motor  truck 
roads  and  narrow  gauge  light  railways  more  exten- 
sively than  in  the  past,  and  for  many  purposes,  gold 
mining  camps,  for  in.stance,  such  transportation  is 
adequate. 

The  onus  of  providing  such  transportation  facilities 
will  rest  more  heavily  on  the  provincial  governments 
in  the  future  than  it  has  done  in  the  past,  no  matter 
whether  the  resources  are  handed  over  to  the  prairie 
provinces  now  or  twenty  years  hence.  The  responsi- 
bility is  provincial  for  the  very  fundamental  reason 
that  if  not  assumed  by  the  provinces  it  will  not  be 
a.ssumed  at  all. 

Doubtless,  as  far  as  passenger  traffic  is  concerned, 
the  hydroplane  will  to  a  considerable  extent  replace 
the  canoe  in  the  North.  It  does  not  seem  probable, 
however,  that  the  air  service  will  be  in  a  position  to 
quote  a  freight  rate  for  many  long  years  that  will  com- 
pete with  a  light  railway  or  motor  truck  service,  ex- 
cept under  exceptional  conditions. 

The  simplest  and  least  costly  means  of  communica- 
tion in  northern  territory  will  in  all  probability  prove 
to  be  the  wireless  telephone.  When  the  system  has 
been  reasonably  perfected,  trained  operators  will  not 
be  needed  at  outlying  points  where  such  units  are 
established,  as  is  the  case  with  the  wireless  telegraph. 
With  an  ordinary  unit  operated  by  a  3  h.p.  oil  engine, 
the  radius  of  transmission  from  40-foot  high  aerials, 
which  can  be  set  up  in  a  couple  of  hours,  is  seventy 
miles ;  the  whole  outfit  can  be  transported  in  freighter 
canoes.  There  are  difficulties  due  to  "static"  charges 
which  must  yet  be  eliminated  before  the  system  can  be 
always  relied  on;  and  a  high  power  wireless  plant 
operating  in  the  district  will  alwa^'s  make  conversa- 
tion impossible.  Two  units  are  being  installed  in 
northern  Manitoba  territory  during  the  present  sum- 
mer, which  will  be  the  forerunners,  if  the  units  prove 
successful,  of  a  system  that  will  link  up  the  important 
posts  in  that  territory.  From  the  point  of  view  of 
medical  .services  alone,  apart  from  business  and  admin- 
istrative requirements,  such  a  .system  would  prove  a 
godsend  to  the  pioneers  who,  with  their  families,  are 
endeavoring  to  open  up  the  northern  hinterland. 
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The  Need  for  Town  Planning 

Proper    Development  of  Land  and  Absence  of  Exploitation    Are    Funda- 
mental  to    Municipal   Prosperity — ^Want  of  a   Planning   Scheme  is 
Responsible  for  Housing  Troubles — Fallacy  of  High  Buildings 

By  THOMAS  ADAMS,  Town  Planning  Adviser,  (^omniifoioii  of  Conwervation,  Ottawa. 


The  success  of  a  city  or  town .  depends  upon  its 
manufactures  and  trade,  and  the  average  factors  that 
contribute  most  to  that  success  are  health  and  content- 
ment of  the  citizens,  the  transportation  and  other  fac- 
ilities for  transit  of  passengers  and  distribution  of 
goods,  the  supply  of  power,  and  the  absence  of  excess- 
ive burdens  of  taxation.  All  these  things  are  depen- 
dent,, in  turn,  on  the  proper  development  of  the  land 
and  the  absence  of  exploitation  for  purely  si)eculative 
purposes  of  those  who  use  it.  The  health  and  content- 
ment of  the  individual  are  not  so  much  determined  by 
the  amount  of  wages  he  receives  as  by  the  amount  of 
goods  he  can  purchase  with  his  wages.  In  a  com- 
munity where  proper  living  standards  exist  he  will 
have  to  pay  from  one-fourth  to  one-fifth  of  his  income 
for  shelter.  If  for  that  payment  he  can  get  a  good 
home,  with  a  pleasant  environment,  proper  samitary 
conditions  and  convenient  means  of  transit,  he  will,  or 
should  be  satisfied.  But  in  the  average  large  city  he 
has  to  be  content,  invariably,  with  a  crowded  or  in- 
sanitary dwelling.  If  in  a  suburban  area,  where  a  good 
house  is  available  at  a  reasonable  price  or  rent,  he  will 
probably  have  to  put  up  with  bad  sanitary  conditions 
and  lack  of  facilities  for  travel.  Urban  land  is  not 
planned  and  sub-divided  to  aid  the  worker  to  get  a  con- 
venient and  healthy  home,  nor  to  enable  the  city  to 
obtain  an  economic  system  of  development,  but  prim- 
arily to  yield  profit  to  the  subdivider,  without  regard  to 
other  results,  either  to  the  purchaser  or  to  the  city. 

Where  Responsibility  Rests. 

The  responsibility  for  the  wasteful  and  uneconomic 
system  which  has  been  followed  must  rest  with  those 
who  have  the  power  to  end  or  vary  the  system  in  so 
far  as  it  is  defective.  That  power  does  not  rest  with 
the  private  builder  or  real  estate  operator  any  more 
than  with  the  house  owner  or  tenant.  Each  of  these 
parties  is  a  victim  of  the  system,  even  if  utilizing  it 
for  private  ends.  The  only  power  that  can  operate 
to  improve  housing,  transportation,  industrial  develop- 
ment and  other  things  that  constitute  the  probleius  of 
the  modern  city,  is  vested  in  the  government  of  the 
city.  Therefore,  it  is  the  city  council,  subject  to  the 
terms  of  the  Municipal  Act  of  the  Province,  that  has 
the  responsibility  for  existing  conditions,  or  for  their 
improveitient.  For  instance,  if  land  is  sub-divided  20 
or  50  years  before  it  is  wanted  for  building,  with  con- 
sequent waste  of  capital  in  development,  lessening  of 
agricultural  production  near  the  city,  etc.,  the  discredit 
of  that  must  rest  with  the  council  that  could  impose 
conditions  to  prevent  excessive  sub-divisions.  If,  in 
the  city,  there  are  thousands  of  vacant  lots  in  the  sub- 
urbs, with  miles  of  pavements,  sewers  and  water 
mains,  producing  no  revenue  to  any  one,  then  the  city 
that  has  no  plan  to  secure  closer  development  and  pre- 
vent wasteful  scattering  of  buildings  is  to  blame. 

Transportation,  which  afl'ects  both  the  facilities 
needed  to  develop  industries  and  those  needed  to  con- 


vey workers  to  and  from  their  places  of  employment, 
can  be  conveniently  arranged  in  the  well  placed  city, 
where  wide  streets  are  i)rovided  and  height  of  buildings 
is  controlled  so  as  to  avoid  congestion.  Enormous  ex- 
pense lias  been  incurred  in  getting  rid  of  evils  caused 
by  haphazard  l)uilding  and  bad  sub-division  of  land, 
coupled  with  lack  of  planning  the  street  railway  system 
on  any  definite  principle  as  a  community  set^'ice. 

Town  Planning  Can  Remedy  Bad  Conditions. 

The  cost  of  land  for  industrial  purposes  is  often 
excessive,  and  this  high  cost  is  aggravated  by  the 
system  of  assessment  of  land  for  which  the  city  is  re- 
sponsible. Land  values  are  excessive  when  they  do 
not  permit  of  stable  conditions  of  investment  in  the 
land  and  the  improvements  placed  upon  it.  A  bad 
feature  is  that  land  is  not  planned  so  as  to  give 
adequate  facilities  for  industries.  Valuable  land,  suit- 
able for  industrial  location,  is  occupied  by  buildings 
that  have  no  need  for  frontage  on  railways,  canals  and 
main  highways.  Those  who  wish  to  establish  in- 
dustries in  the  city  or  suburbs  have  often  to  purchase 
land  that  has  been  sub-divided  in  small  lots  and  sold 
to  numerous  purchasers,  some  of  them  perhaps  in 
remote  parts  of  the  world.  The  person  proposing  to 
start  an  industry  has  to  be  put  to  great  nconvenience 
in  acquiring  such  lots,  and  this  may  cause  him  to  give 
up  the  idea  of  coming  near  or  into  the  city.  In  some 
cases  he  may  have  to  scrap  valuable  pavements  and 
other  public  services  which  are  constructed  to  suit  a 
kind  of  development  entirely  different  from  that  which 
the  industry  requires. 

Town  planning  can  accomplish  much  in  the  way  of 
improving  the  older  parts  of  existing  cities,  by  the  reg- 
ulation of  building  heights,  densities  and  character  of 
use  of  lands  and  buildings.  Perhaps  the  bigger  pri>- 
blem  however,  and  certainly  in  many  respects  the  more 
urgent  one,  is  the  planning  of  areas,  in  course  of  devel- 
opment or  undeveloped,  in  the  suburbs  around  the 
city.  Among  the  fallacies  that  sometimes  are  regard- 
ed as  truisims  by  business  men,  and  that  have  prevent- 
ed them  from  condemning  the  existings  conditions — 
notwithstanding  that  they  recognize  the  evil  results 
that  accrue  from  these  conditions — is  the  theory  that 
land  speculation  is  harmless  in  any  forms  now  prac- 
tised and  that  high  buildings  are  an  indication  of  enter- 
prise rightly  directed. 

Land  Speculation  and  Housing. 

Many  people  who  are  interested  in  property  do 
not  seem  to  realize  the  daiTiage  caused  by  injurious 
forms  of  speculation  in  land  and  in  building  construc- 
tion. One  fallacy  is  that  complete  liberty  to  the  in- 
dividual to  use  his  land  as  he  likes  is  good  for  business, 
as  well  as  a  sound  democratic  pinncipie.  As  a  matter 
t)f  truth  it  is  neither,  especially  in  the  case  of  land  sit- 
uate in  a  city  where  the  interests  of  one  person  are  so 
much  interwoven  with  the  interests  of  others.     What- 
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ever  restraint  there  is  on  liberty  is  should  be  the  min- 
imum necessary  to  prevent  the  injury  of  one  person 
by  another,  but  freedom  to  use  property  as  one  wills 
is  a  form  of  anarchy  and  not  of  democracy.  With 
regard  to  the  effect  of  this  freedom  on  property  values, 
probably  tens  of  millions  of  dollars  are  wasted  in  Can- 
ada every  year  or  two  as  a  result  of  the  injury  caused 
to  buildings  by  the  unneccessary  destruction  of  the 
agreeable  character  of  their  surroundings. 

Stability  of  Investment  of  Property. 

In  the  improvement  of  land  sub-division  and  the 
control  of  building  development  by  town  planning,  we 
have  to  seek  the  necessary  means  to  secure  stability 
of  investment  in  property.  Many  cases  could  be  men 
tioned  where  the  value  of  residences  is  seriously  re- 
duced as  a  result  of  buildings  with  a  high  fire  hazard 
being  erected  in  their  proximity,  the  owners  therefore 
being  called  upon  to  pay  increased  insurance  premiums. 

Then  there  are  the  common  cases,  where  residential 
streets  are  lowered  in  value  as  the  result  of  the  erec- 
tion of  stores  in  the  wrt)ng  place.  Properties  affected 
in  value  in  this  way  represent  a  loss  to  the  owners,  fre- 
quently to  the  mortgagors  and  also  to  the  city. 

A  statement  frequently  made  is  that  land  reform 
is  the  root  of  housing  reform.  This  is  true,  but  in  a 
wider  sense  than  most  people  seem  to  understand. 
It  is  not  the  monopoly  in  land  nor  the  price  of  land  that 
makes  the  land  question  most  important  in  connection 
with  housing.  The  relative  cost  of  the  site  to  the' cost 
of  building  is  not.  on  the  average,  a  serious  factor.  It 
is  the  indirect  results  that  follow  a  system  of  land  spec- 
ulation and  scattered  sub-division  of  land  that  create 
the  real  problem.  In  other  words,  it  is  the  want  of  a 
town  planning  scheme,  with  regulations  to  control 
land  subdivision  and  building  development,  so  as  to 
secure  the  greatest  economy  and  convenience  that 
makes  the  land  a  question  of  fundamental  importance 
in  connection  wth  housing. 

High  Buildings  Financially  Unsound. 

Another  fallacy  is  that  high  buildings  need  to  be 
permitted  because  they  pay  or  because  they  facilitate 
business.  They  do  not  pay,  upon  the  whole,  and, 
beyond  a  certain  point,  they  destroy  the  facilities  for 
business.  As  a  city  grows  in  population  the  need  for 
street  transportation  increases  more  rapidly  than  the 
growth  of  population.  It  is  computed  that  a  city  of 
600,000  inhabitants  needs  twice  the  carrying  facilities 
of  a  city  of  400,000.  If  you  congest  cities  in  the  centre 
you  destroy  the  means  of  rapid  horizontal  transporta- 
tion. It  is  not  the  distance  that  a  man  lives  from  his 
place  of  em])loyment  that  matters,  so  much  as  the  time 
that  it  takes  him  to  get  to  and  from  it.  The  time  spent 
by  people  getting  from  congested  central  areas  of  cities 
likfe  Toronto  is  many  times  greater  than  would  be  nec- 
essary to  cover  double  the  distance  under  a  rapid  means 
of  communication. 

In  regard  to  financial  results,  the  high  building  does 
not  pay  directly,  in  the  long  run,  and  it  is  a  serious 
loss  to  the  community  by  reason  of  the  congestion  it 
produces.  In  time  it  becomes  necessary  for  the  city 
to  provide  underground  means  of  transportation  and 
other  services  at  enormous  expenditure.  At  a  meet- 
ing of  the  National  Association  of  Building  Owners 
and  Managers — surely  a  very  practical  bod|v — M.r. 
Edwin  S.  Jewell,  of  Omaha,  who  is  manager  of  the  City 
National  Bank  Building  of  that  city,  declared  that 
buildings  under  ten  storeys  were  more  profitable  than 


higher  buildings,  because  of  the  saving  that  would  be 
made  on  the  tremendous  cost  of  foundation  and  ele- 
vator equipment.  He  pointed  out  that  among  other 
things,  a  six  or  eight-storey  building  was  more  mar- 
ketable than  a  higher  building  when  the  character  ot 
a  district  changed ;  that  the  money  put  into  costly 
foundations  and  sub-basements  of  high  buildings,  ele- 
vators etc.,  would  be  sufficient  to  errect  a  complete 
four  to  six-storey  building  on  the  same  piece  of 
ground,  thus  putting  capital  to  a  more  useful  purjxjse. 
By  spreading  the  business  district  over  a  wider 
area  it  would  lessen  congestion  and  carry  business 
nearer  to  residents.  On  the  question  of  cost,  Mr. 
Jewell  asserted  that  a  lower  building  can  be  built  for 
14  cents  per  cubic  foot  cheaper  than  a  tall  building. 
In  a  study  of  revenues  from  a  large  number  of  high 
office  buildings  in  more  than  50  cities,  he  found  that 
the  receipts  and  expenditures  from  143  buildings,  in 
1919,  showed  an  average  income  of  about  $1.41  per 
square  foot,  whereas  it  would  require  $2.64  per  square 
foot  to  make  the  investment  realize  si.x  per  cent.  Thus 
the  case  against  high  buildings  is  not  on  aesthetic 
grounds  but  on  the  grounds  that  they  do  not  yield 
adequate  profits  to  the  owners  and  that  they  produce 
serious  financial  losses  to  the  cities  in  which  they  are 
erected. 

Assessment  and  Taxation. 

The  extent  to  which  the  finance  of  the  city  and  its 
problems  of  land  develojiment  or  town  planning  over- 
lap is  not  usually  a])preciated.  Indeed,  tlie  average 
man  thinks  of  town  planning  in  terms  of  increasing 
expenditures  on  fanciful  imirrovenients  instead  of  in 
terms  of  regulation-  of  the  growth  of  the  city  in  the 
interests  of  economy.  Methods  of  assessing  land  .should 
have  regard  to  benefits  received  by  the  owners  of  the 
land  and  to  ability  to  pay  out  of  the  revenues  derived 
from  the  proper  use  of  land.  Abuse  of  t'ne  land  by 
congestion  of  buildings,  or  non-use  by  monopolists, 
should  be  prevented.  The  present  assessment 
methods  encourage  rather  than  retard  land  specula- 
tion. The  speculator  does  not  usually  own  the  land 
long  enough  to  find  himself  liable  for  taxes.  He 
passes  on  the  liability  to  the  purchaser  for  use  when 
he  can.  Many  never  have  more  than  a  nominal  equity 
in  the  land. 

It  will  be  no  solution  of  the  problem  of  excessive 
taxation  of  real  property,  where  it  exists,  to  transfer 
the  burden  to  income  and  personal  property.  There 
may  be  cases  where  equity  demands  that  this  should 
be  done,  but  the  solution  is  to  be  found  by  planning 
the  city  so  that  scattered  and  wasteful  development 
will  be  avoided,  and  the  cost  of  government  thereby 
reduced. 

Objects  of  Town  Planning. 

Whatever  protection  town  planning  will  affcrd  to 
the  amenities  of  life  in  our  growing  cities,  its  chief 
case  will  always  rest  on  the  economic  basis  it  provides 
for  a  sounder  and  more  prosperous  form  of  city  devel- 
opment. It  is  perhaps  necessary  to  remind  the  reader 
that  the  object  of  town  planning,  as  described  in  the 
legislation  advocated  by  the  Commission  of  Conserva- 
tion, is,  first,  the  securing  of  the  best  economic  use  of 
the  land ;  second,  the  controlling  of  the  height,  use 
and  density  of  building  on  each  acre  or  lot ;  third,  the 
securing  of  proper  sanitary  conditions  and  adequate 
provision  for  air  space  around  buildings,  and  fourth, 
amenity  and  convenience  in  connection  with  the  plann- 
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ing,  laying  out,  classification  and  use  of  land  for  any 
pur])Ose.  In  the  legislation  and  local  action  needed 
to  promote  these  general  objects  the  private  interest 
has  to  be  safeguarded  as  well  as  the  public  interest. 
A  great  deal  of  work  is  involved  in  preparing  and 
carrying  out  schemes,  because  of  the  depth  and  com- 
plexity of  the  issues  involved.  Government  aid  and 
leadership  are  needed  from  the  provinces ;  provin- 
cial governments  have  the  greatest  power  and 
therefore  the  greatest  responsibility  to  remedy  condi- 
tions. The  most  hopeful  thing  about  the  conditions 
in  some  of  the  Canadian  cities  is  that  they  are  so 
serious  that  it  will  soon  become  imperative  to  make 
an  efifort  to  provide  a  permanent  and  stable  solution. 

Conclusion. 

Canada  has  been  built  up  by  the  attractions  it  has 
thrown  open  to  the  peoples  of  the  world,  in  the  form 
of  cheap  land,  securities  of  possession  of  property  and 
freedom  of  citizenship.  These  are  the  things  that 
have  made  Canada  what  it  is  to-day ;  and  their  possess- 
ion are  pledges  that  will  t)ind  the  people  to  the  country. 
But  the  evidence  appears  to  indicate  that  we  are  now 
reversing  the  process  needed  for  sustaining  these 
pledges.  The  costly  and  wasteful  system  of  land  de- 
velopment in  many  cities  is  retarding  in  improvement 
in  sanitary  conditions,  preventing  the  acquisition  of 
sites  for  homes  at  a  reasonable  cost,  and  creating  ex- 
cessive burdens  of  local  taxation.  On  the  fringes  ot 
some  cities  the  the  equity  of  the  owners  of  land  is  be- 
ing destroyed  and  large  areas  of  unprofitable  land  are 
being  taken  over  by  the  cities.  The  dwellings  erected 
on  the  dear  lots  are  afiforded  no  adequate  protection 
from  deterioration  by  control  of  their  surroundings. 
Meanwhile  the  land  speculator  calmly  awaits  the  re- 
turn o-f  periods  of  "  boom  "  and  opportunities  to  ex- 
ploit new  settlers,  While  the  system  of  taxation  does 
not  reach  his  gains  although  it  mounts  up  as  a  result 
of  his  methods. 

The  burden  of  making  local  improvements  should 
be  transferred  from  the  cities  and  the  users  of  land  to 
those  who  seek  to  profit  by  its  sale  as  speculators.  If 
this  were  done  there  would  be  fewer  ventures  in  land 
gambling,  less  waste  in  costly  development,  closer 
settlement  and  fewer  absentee  owners.  Before  land 
in  the  neighbourhood  of  cities  is  sold  in  lots  for  dwell- 
ings it  should  be  provided  with  a  supply  of  good  water, 
means  of  drainage  and  sewage  disposal,  and  some 
form  of  pavement  at  the  expense  of  the  vendor,  and  be 
in  conformity  with  a  general  plan  of  the  city,  approv- 
ed by  the  city  council.  It  is  only  those  who  direct 
the  government  of  aflfairs  in  the  province  or  in  the  city, 
and  not  those  who  enjoy  profits  from  the  absence  of 
good  government,  who  can  provide  the  remedy  and 
give  the  pledges  needed  to  revive  stability  of  invest- 
ment in  property  and  promote  an  enduring  and  pros- 
perous citizenship. 


Conveyors   Are   Features  of  Mixing 
Plant  on  Concrete  Boad  Job 

A  novel  method  of  getting  materials  to  the  mixer 
is  the  distinguishing  feature  of  a  central  mi.xing  i)lant 
operated  by  the  Henry  W.  Horst  Comi)any  on  the  Mt. 
Vernon  road  near  Cedar  Rai>ids.  Iowa,  U.  S.  A.  Two 
belt  conveyors  arc  used  to  feed  a  bin  above  the  mixer. 
The  bin  has  a  comii>artment  for  sand  and  another  for 
gravel,  below  which  is  a  smaller  bin  which  is  used  for 


proportioning  the  sand,  gravel  and  cement.  One  con- 
veyor handles  sand  and  the  other  gravel. 

Material  is  shipped  in,  unloaded  in  Cedar  Rapids 
and  brought  to  the  job  in  3-yard  trucks.  The  trucks 
dump  directly  into  the  hoppers  of  the  conveyors.  Each 
hopper  has  a  capacity  of  six  cubic  yards.  Additional 
material  is  furnished  the  conveyors  from  the  storage 
piles  built  in  the  spring  before  work  began,  the  sand 
s'torage  pile  being  built  near  the  hopper  of  the  sand 
conveyor  and  the  gravel  near  the  other. 

Two  methods  are  employed  to  get  the  sand  and 
gravel  from  the  storage  piles.  The  sand  was  scraped 
by  means  of  a  »scraper  pulled  by  a  Fordson  tractor. 
A  Barber-Green  loader  and  a  Ford  truck  with  a  dump 
body  brought  the  gravel  to  the  conveyor  hcjpper.  The 
scraper  method  had  to  be  abandoned  when  the  sand 
near  the  conveyor  hopper  was  all  used.  Then  the 
bucket  loader  had  to  load  alternately  from  the  sand 
and  gravel  piles. 

Operation  of  the  plant  is  as  follows:  The  convey- 
ors keep  the  storage  bin  above  the  mixer  well  filled 
with  sand  and  gravel.  This  bin  has  two  compartments, 
one  for  sand  and  one  for  gravel.  Below  it  is  a  pro- 
portioning bin  immediately  above  the  mixer.  The 
cement  man  fills  this  bin  with  the  proper  amounts  of 
sand,  gravel  and  cement,  and  the  mixer  engineer  trips 
the  proportioned  batch  into  the  mixer.     Ford  trucks 
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with  Lee  bodies  haul  the  wet  mix  an  average  of  two 
miles  to  the  subgrade  where  the  finishing  touches  are 
put  on  with  a  I.akewood  tamper. 

The  bin  is  kept  full  at  all  times,  thus  ensuring  a 
supply  of  material  when  some  accident  interferes  with 
the  supply.  The  belt  conveyors  are  a  surer  means  of 
getting  material  to  the  mixer  and  they  can  be  operated 
at  much  greater  economy  and  capacity  than  trucks. 
The  bin  and  conveyor  system  eliminates  most  of  the 
arguments  against  the  central  mixing  plant  idea. 

The  bin  system  was  develoj)ed  by  the  Horst  Com- 
pany last  year,  two  derricks  being  used  to  get  the  mat- 
erial to  the  bin.  The  conveyors  have  been  able  to 
deliver  greater  capacity  and  cost  less  to  operate  than 
did  the  derricks.  .'\n  ordinary  4-sack  building  mixer 
is  used,  elevated  so  that  it  can  ea-«ily  discharge  into 
the  Ford  trucks. 

Last  year  the  conveyors  were  used  handling  sacks 
of  cement  on  government  concrete  work  at  .Savanna. 
Illinois.  They  were  the  Barber-Greene  .standardized 
|X)rtable  conveyors  and  were  39"  long  with  bS'  belt. 
By  adding  36'  of  standard  sections,  carried  in  slock 
at  the  Barber-Cireen  plant,  and  the  necessary  belt, 
each  |x>rtable  machine  was  converted  into  a  7S'  per- 
manent conveyor  without  delay.  The  same  15  h.p. 
LeRoi  engines  had  ample  power  to  operate  the  longer 
belts. 
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Opportunity  for  Young  Men 
in  Big  Business 

Head  of  the  Westinghouse  Company  Demonstrates 

How  Hard  Work  Brings  Results— The 

Example  of  Samuel  Insull 

Preparing  oneself  for  opportunities  to  be  ready  when 
they  come  was  the  theme  of  the  address  of  General  Guy 
E.  Tripp,  chairman  of  the  board  of  directors,  Westing- 
house  Electric  &  Manufacturing  Company,  at  the  com- 
mencement exercises  of  the  Westinghouse  Technical 
Night  School  a  few  weeks  ago.  He  told  how  one  man 
prominent  in  the  electrical  industry,  Samuel  Insull, 
took  advantage  of  learning  more  by  doing  more  work, 
and  what  resulted  from  his  effort.  General  Tripp  said 
further : 

"Here,  then,  we  have  a  well-conducted  college  for 
men  and  women  which  equips  them  to  go  as  far  as  their 
natural  capabilities  will  permit  them  to  go.  It  opens 
the  door  of  opportunity  and  that  is  all  that  any  col- 
lege can  do;  but  it  is  equally  true  with  you  as  with  the 
graduating  class  in  any  other  college,  that  you  have 
not  finished  your  education;  you  have,  in  fact,  just 
begun  it. 

"I  know  this  is  a  time-worn  phrase  and  that  it  is 
less  necessary  to  remind  this  graduating  class  of  it  than 
it  would  be  if  I  were  speaking  to  a  class  in  any  of  our 
large  colleges.  In  that  case  I  should  feel  like  stating 
it  over  and  over  again,  because  I  have  seen  many 
graduates  of  universities  who,  believing  they  were  pos- 
sessed of  all  knowledge,  had  to  endure  a  period  of  dis- 
couragement and  disillusionment  before  they  fully 
accepted  the  truth  of  that  same  time-worn  phrase. 

"You  probably  have  clearer  ideas  of  the  relation. of 
your  education  to  your  life 's  work  than  does  the  aver- 
age college  graduate.  With  him  or  her  an  end  has 
come ;  a  period  of  life  has  been  closed.  He  is  told  that 
he  is  now  educated  and  that  the  time  has  come  for  him 
to  begin  his  fight  for  success,  therefore,  most  of  these 
young  men  believe  that  they  must  fight,  they  don't 
know  what,  but  nevertheless  they  must  fight  something 
or  somebody  in  order  to  achieve  success. 

The  Fight  for  Success. 

"Now  the  only  thing  which  they  can  and  must  fight 
is  themselves.  They  must,  in  fact,  begin  the  fight 
which  you  have  already  made  while  you  have  been  ac- 
quiring your  education.  In  that  respect  they  begin 
where  you  leave  off. 

"They  must  learn  self-restraint,  which  is  an  entirely 
different  kind  of  restraint  than  that  which  is  imposed 
by  college  rules. 

"They  must  supply  their  own  energy,  which  is  not 
the  kind  which  is  displayed  under  pressure  from  the 
college  faculty. 

"They  must  learn  that  success  is  never  attained  by 
mere  wishing  and  only  very  rarely  by  chance,  but  that 
it  nearly  always  comes  through  hard  work. 

"Of  course,  there  are  many  college  men  who  have 
learned  these  lessons  just  as  you  have  and  in  the  same 
manner,  nevertheless  the  greater  number  pass  through 
the  experience  to  which  I  have  referred. 

"You  have  learned  all  these  things  even  before  you 
entered  here  or  you  would  not  have  entered,  therefore, 
you  have  an  advantage  which  ought  to  save  you  some 
valuable  time. 


"Nowhere  in  the  world  are  there  such  opportunities 
for  men  of  this  stamp  as  there  are  in  this  country.  In 
this  country  the  highest  positions  in  life  are  absolutely 
open  to  everyone,  and,  as  a  matter  of  fact,  they  are  now 
occupied  to  a  very  great  extent  by  men  of  humble  be- 
ginnings. Not  only  is  this  country  one  of  opportunity, 
but  now  is  the  time  when  men  of  understanding  and 
clean  thinking  are  needed  as  never  before. 

"There  have  never  been  presented  so  many  tremend- 
ous problems  calling  for  a  correct  solution  as  there  are 
at  this  moment,  and  no  one  should  be  .so  immersed  in 
his  own  personal  matters  as  to  fail  to  give  intelligent 
consideration  to  his  duties  to  society.  You  will  not 
fulfil  your  duties  as  citizens  unless  you  enlist  j'our- 
selves  to  some  extent  in  the  public  service  on  the  con- 
structive side. 

"The  forces  of  destruction  and  obstruction  are  con- 
stantly with  us,  and  always  will  be,  because  they  enlist 
in  their  ranks  all  the  discontented  ones,  all  those  who 
find  it  difficult  or  obnoxious  to  submit  to  that  self-re- 
straint and  discipline  which  are  necessary  to  maintain 
an  orderly  social  condition  in  a  country  like  ours. 

"It  is  much  easier  to  tear  down  something  than  to 
build  it  up.  There  is  more  excitement  to  be  had  in 
destroying  than  in  creating,  and  excitement  makes  a 
strong  appeal  to  young  people ;  but,  looking  at  it  solely 
from  the  selfish  personal  standpoint,  no  one  achieves 
real  success  in  following  a  destructive  or  obstructive 
policy.  Some  little  brief  notoriety  may  result,  but 
when  the  returns  are  all  in  and  the  account  has  been 
balanced,  a  man  of  ability  who  has  devoted  his  life  in 
this  direction  finds  failure  and  disappointment  at  the 
end. 

Constructive  Work. 

"If  there  are  wrongs  in  society  which  cannot  be 
cured  by  constructive  means,  it  is  probably  better  to 
endure  therii  than  to  pull  down  some  social  institution 
and  very  likely  create  a  .still  greater  wrong. 

"I  am  optimistic  enough  to  believe  that  all  our  fun- 
damental difficulties  can  and  will  be  lessened  through 
constructive  work,  and  I  am  sure  that  you  will  do  your 
part  in  the  years  to  come.  You  must  do  it  because  you 
are  young  and  your  life  is  before  you,  and  upon  the 
young  rests  the  responsibility.  Those  of  us  who  are 
getting  along  in  years  envy  you.  We  envy  you,  your 
youth  and  opportunity.  We  envy  the  enthusiasm  and 
optimism  of  youth.  Almost  every  older  man  in  a  re- 
sponsible position  is  searching  earnestly  for  a  young 
man  to  whom  he  can  transfer  some  of  his  burdens  and 
responsibilities — a  young  man  in  whom  he  has  confi- 
dence and  whom  he  thinks  will  conserve  and  carry  on 
the  work  already  started;  and,  when  a  young  man  be- 
gins to  rise  above  his  fellows  and  shows  that  he  has  the 
simple  fundamental  qualities  which  I  have  before  re- 
ferred to,  there  is  more  than  one  bidder  for  his  services. 

Opportunity  for  Young  Men. 

"There  never  was  a  time  Avhen  such  a  young  man 
with  loyal  instincts  had  so  many  opportunities  as  at  the 
present  time. 

"I  have  spent  many  hours  on  different  occasions  in 
conference  with  others  trying  to  select  young  men  for 
responsible  positions  both  within  my  own  company  and 
outside.  It  is  more  ditficult  to  find  such  men  than  you 
imagine. 

"In  the  first  place,  while  we  know  that  there  are 
many  of  them,  we  unfortunately  do  not  know  who  they 
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are.    They  have  not  yet  attracted  wide  enough  atten- 
tion to  be  known  beyond  a  comparatively  small  circle. 

"Then,  again,  there  are  too  many  who  have  got  a 
wrong  start,  a  wrong  attitude  of  mind,  whose  daily 
actions  are  based  solely  upon  selfish  considerations. 
However  able  such  a  young  man  may  be,  those  who  are 
responsible  for  the  selections  for  important  positions 
fear  to  run  the  risk  that  he  would  change  his  outlook 
upon  life  and  become  loyal  to  a  trust  for  others;  there 
much  ability  is  wasted  in  unsuccessful  and  ultimately 
discontented  men. 

"However,  these  are  all  generalities  and  it  doesn't 
do  to  generalize  too  much.  When  all  is  said,  the  fact 
remains  that  men  usually  select  themselves  for  higher 
positions  and  I  can  best  illustrate  that  by  reading  to 
you  from  an  interview  by  Mr.  Samuel  Insull  of  Chi- 
cago, who  is  not  only  the  dean  of  the  electric  light  and 
power  industry,  but  is  also  one  of  the  outstanding  suc- 
cessful men  of  America.  Mr.  Insull  began  his  business 
life  in  London  and  he  describes  his  own  experience  as 
follows : 

"  'I  had  answered  a  "blind"  advertisement,  and,  as 
a  result,  had  secured  a  position  as  secretary  to  Mr. 
Edison's  business  representative  in  London.  I  had 
come  into  the  business  without  any  knowledge  of  cither 
the  technical  or  the  commercial  side  of  it. 

"  'What  prepared  me  rather  quickly  for  a  better 
place,  and  attracted  the  attention  and  support  neces- 
sary to  get  it,  were  two  pieces  of  work  outside  of  my 
regular  duties. 


Chances  for  Advancement. 

"  'The  first  chance  came  only  a  few  weeks  after  I 
had  taken  the  job,  when  my  chief  sailed  for  the  United 
States  and  left  me  behind.  There  was  not  much  to  be 
done  in  the  office,  and  I  might  have  had  most  of  my 
time  free.  In  fact,  it  was  expected  that  I  would.  But 
thanks  to  an  immense  curiosity  about  the  business,  I 
didn't;  I  stayed  in  the  office  and  read,  and  re-read, 
every  document  I  could  lay  my  hands  on. 

"  'When  the  chief  came  back  I  was  able  to  supply 
him  with  information  on  current  affairs  and  even  on 
things  which  had  occurred  before  I  came  with  the 
business.  And  I  could  relieve  him  of  more  work  than 
he  had  expected  I  could.  It  had  all  come  about  in  the 
simplest  possible  way,  that  would  have  been  open  to 
ainone;  yet  it  made  a  considerable  impression  on  him. 

"  'The  second  outside  task — of  course,  there  were 
other  smaller  ones  in  between — came  a  year  or  so  later. 
Mr.  Edison's  technical  representative  in  London  was 
getting  out  a  report  on  electrical  developments  in  Eng 
land  and  on  the  Continent.  He  wanted  a  stenographer 
to  work  with  him  evenings,  for  perhaps  two  months, 
and  he  asked  me  if  I  couldn't  find  one  for  him. 

Hard  Work  Brought  Results. 

"  'By  this  time  I  had  become  fairly  well  informed 
on  the  commercial  side  of  the  business,  but  on  the  tech- 
nical side  I  was  still  pretty  ignorant.  It  struck  me 
that  here  was  my  opportunity  to  brush  up  on  that  side, 
and  I  volunteered  for  the  job. 

"  'It  was  hard  work.  It  kept  me  busy  often  until 
midnight,  on  top  of  unusually  active  days,  as  it  turned 
out.     But  it  brought  quick  results. 

"  'This  is  they  way  they  developed.  The  technical 
man  went  to  New  York  with  his  finished  report.  While 
he  was  away  he  wanted  someoiu'  in  the  London  office 


to  keep  posted  on  certain  European  properties  in  which 
he  was  interested,  and  to  send  him  weekly  reports.  I 
was  chosen  to  do  it.  I  was  chosen  simply  because  of 
my  familiarity  with  the  properties,  and  with  the  re- 
(|uirements  of  this  technical  man,  which  I  had  gained 
from  my  evening  sessions  with  him  as  a  stenographer. 

"  'In  the  ordinary  course,  the  weekly  reports  were 
shown  by  the  technical  man  to  Mr.  Edison.  There  was 
nothing  elaborate  or  difficult  about  them.  They  were 
simple  compilations  of  certain  data,  which  my  work 
with  the  technical  man  had  made  it  easy  for  me  to  pre- 
pare. But  they  showed  a  familiarity  with  the  proper- 
ties, and  with  other  details  of  the  business,  that  Mr. 
Edison  liked.  It  happened  that  he  himself  was  needing 
a  secretary  at  the  time.  He  asked  the  technical  man 
about  me,  and  then  sent  for  me. 

"  'You  see  how  directly  one  of  the  unneces.sary  tasks 
brought  the  opportunity ;  how  the  two  of  them  together 
had  prepared  me  for  it ;  and  how  impossible  the  oppor- 
tunity would  have  been  but  for  my  undertaking  those 
tasks,  no  matter  what  sort  of  natural  ability  I  might 
have  had.  As  a  matter  of  fact,  the  real  opportunity 
was  not  the  call  from  Mr.  Edison,  but  the  chance  at 
those  bits  of  outside  study  and  work.  And  there  are 
similar  opportunities  opening  up  from  every  job. 

"  'I  found  them  again  when  I  became  Mr.  Edison's 
secretary,  although  it  was  not  so  easy  to  take  advan- 
tage of  them.  The  actual  requirements  of  the  work 
were  stiffer.  The  night  I  landed  in  New  York — I  got 
there  about  six  in  the  evening — I  called  on  Mr.  Edison 
immediately,  and  worked  straight  through  with  him 
until  four  in  the  morning. 

"  'That  was  unusual;  but  even  under  ordinary  con- 
ditions there  was  a  good  deal  of  overtime  work.  Mr. 
Edison  was  as  likely  to  be  in  his  laboratory  at  midnight 
as  at  midday.  Often  the  most  convenient  time  for  him 
to  attend  to  his  business  affairs  was  after  he  had  fin- 
ished in  the  laboratory.  It  was  not  uncommon  for  me 
to  spend  the  day  in  the  office  in  New  York  and  then 
go  down  to  his  home  at  Menlo  Park,  in  New  Jersej',  for 
a  session  with  him  at  almost  any  hour  of  the  night. 

"  'In  spite  of  these  long  hours  on  many  days,  there 
were  still  opportunities  to  learn  more  about  the  busi- 
ness than  1  was  actually  reciuired  to  kiu)W.  Mr.  Edison 
helped  to  nuike  these  opportunities,  as  any  good  exe- 
cutive would.  He  used  to  stay  after  his  own  work  was 
finished  and  explained  things  to  me. 

"  'Gradually  I  was  able  to  relieve  him  more  and 
more  of  business  matters.  At  first  I  only  handled  his 
correspondence,  with  his  help.  Then  1  handled  it 
mostly  without  his  help,  and  certain  other  busines.s 
nuitters  as  well.  Finally  I  was  put  in  full  charge  of  all 
his  business  interests. 

"  So  much  for  my  own  experience.  The  experience 
of  all  the  principal  executives  iu  our  organization  has 
been  fundamentallv  the  same.'  " 


STANDARD  SUPPLY  CO.  OPEN  OFFICE 

The  Standard  Supply  Company  have  opened  sales 
offices  at  3!)0  Notre  I>ame  St.  W..  Montreal.  They  will 
act  as  distributors  for  the  Canadian  Roofing  Mfg.  Co.. 
Ltd.,  Windsor,  and  for  the  Hamilton  Tar  &  Ammonia 
Com(uuiy,  Ltd.  The  Montreal  office  is  imder  the  man- 
agement of  Mr.  E.  1).  Bellefeuille. 
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Water   Power   Resources   of 
the  Prairie  Provinces 

The  Possibilities  for  Electrical  Development  in  Manitoba,  Saskatchewan 

and  Alberta — Development  of  the  Resources  of  the  West 

Depends  on  a  Supply  of  Cheap  Power 

By  C.  II.  Attwood,  District  Chief  Engineer,  Dominion  Water  Powers  Branch,  Winnipeg. 
(Before  the  tenth  jieiierul  professional  meeting  of  the  K.  I.  C,  Sa.skatoon,  Sa»k. ) 


While  the  central-southern  portion  of  the  Prairie  Provinces 
is  practically  without  water  power  resources,  Eastern  Mani- 
toba, Western  Alberta  and  the  northern  areas  of  all  three 
provinces  are  abundantly  sujiplied.  In  Manitoba,  the  Winni- 
])eg  River,  due  to  its  proximity  to  Winnipeg,  is  at  present  the 
most  important  jiower  river  in  the  province.  When  fully  regu- 
lated, this  river  will  have  a  capacity  of  500,000  h.p.  all  within 
roughly  70  miles  of  Winnipeg;  of  this  over  100,000  h.p.  is 
already  developed  and  transmitted  to  Winnipeg  and  district. 
Other  water  powers  amounting  to  nearly  2,800,000  h.p.  are  to 
be  found,  principally  on  the  Nelson,  Churchill  and  Saskatche- 
wan Rivers. 

The  total  power  possibilities  of  Manitoba  at  known  sites 
or  drops  as  estimated  is  3,200,000  h.p.,  the  details  of  which  are 
summarized  in  table  No.  1. 

In  Saskatchewan  extensive  water  power  investigations 
have  been  made  along  the  Saskatchewan,  Churchill,  Reindeer 
and  Sturgeonweir  Rivers,  with  particular  reference  to  the  Flin 
Klon  mining  district.  These  investigations  have  been  supple- 
mented by  reconnaissance  studies  throughout  the  pravinee. 

The  southern  portion  of  the  province  does  not  possess  water 
power    resources    suitable    for    ready    engineering    development 

Table    No.     I,— Summary   of   Undeveloped    Water    Power    in 
Manitoba 


Horse  Power  at  80%  Efficiency 

Estimated 

Estimated 

Dependable 

Rivei 

Minimum 

Maximum 

with 

Remarks 

Develop. 

Develop. 

Storage 

Assiniboine 

686 

2,817 

Berens 

11,450 

18,570 

13,305 

Big  Black 

5.U0 

8,339 

Bloodvein 

4,100 

6.660 

Burntwood 

9,060 

27,185 

20,200 

Churchill 

325,500 

467.600 

Dauphin 

16,960 

19,540 

23,450 

Fairford 

2,635 

3,030 

3,640 

Grass 

5,130 

15,380 

Hayes 

7,600 

22.800 

Manigotagan 

780 

1,600 

2,900 

Minnedosa 

113 

640 

Mossy 

280 

790 

1,000 

Nelson 

2,443,300 

3,948.000 

Pigeon 

24,880 

40,400 

28,000 

Poplar 

3,885 

6,285 

Red 

1,060 

4,400 

Saskatchewan 

58.600 

197,445 

147,276 

Shell 

20 

52 

Wanipigow 

400 

1,100 

Waterhen 

5,680 

6,540 

7.840 

Winnipeg 

249,790 

435,000 

334,000 

Total 

3.177,049 

5,234,173 

Numerous  important  and  easily  developed  power  sites  are  avail- 
able on  these  and  other  rivers  throughout  this  section  of  Sas- 
katchewan and  development  only  awaits  existence  of  a  market 
demand  and  of  adequate  transportation  facilities. 

The  total  po.s8ibilities  of  Saskatchewan  at  known  sites  and 

Table    No.    2,— Summary     of     Available     Water     Power     in 
Saakatchewan . 

This  represents  the  estimated  total  power  at  sites  concetn- 
ing  which  some  record  is  available. 


Horse-power  at  80%  Efficiency. 

Estimated   Estimated  Dependable 

RWer 

Minimum    Maximum 

with 

Remarks 

Develop- 

Develop- 

Storage 

ment. 

ment. 

Beaver 

785 

2.300 

Black 

72.550 

217.902 

ChurchUl 

311,150 

582.415 

Foster 

906 

2,728 

Geikie 

2.450 

7,359 

Madjatik 

575 

1.732 

Rapid 

5.927 

15,750 

Reindeer 

93.070 

106.560 

N.Saskatchewan 

3,439 

14.880 

Saskatchewan 

72.240 

350.750 

(1) 

CD 

Sturgeonweir 

5.660 

9.695 

34.800 

With  storage 

and  Churchill 

diversion. 

Total 

568.761 

1312.071 

or  favorable  economic  exploitation.  The  central  and  northern 
portions,  however,  are  well  supplied  with  great  water  power 
reserves.  Among  the  more  important  power  rivers  in  this 
section    might    be    listed    the     Churchill,    Reindeer     and     Black. 


drops  is  some  570,000  h.p.,  the  details  of  which  are  summarized 
in  table  No.  2. 

Powers  in  Alberta 

Alberta  brings  us  to  a  coal  producing  province,  but  this 
has  not  prevented  the  development  of  approximately  33,000 
h.p.,  principally  on  the  Bow  River,  to  supply  Calgary.  Detailed 
power  and  storage  investigations  have  been  made  in  Alberta 
on  the  larger  rivers,  while  a  great  amount  of  data  relating  to 
the  smaller  streams  have  been  collected.  The  largest  resources 
are  to  be  found  in  the  northern  part  of  the  province,  for  of 
the  466,000  h.p.  credited  to  Alberta,  three-fifths  is  estimated 
as  existing  on  the  Slave,  Peace  and  Athabaska  Rivers,  which 
offer  excellent  opportunities  for  development  as  soon  as  a  mar- 
ket demand  develops  and  transportation  facilities  become 
available. 

As  stated,  the  total  power  possibilities  of  Alberta  at  known 
sites  or  drops  is  estimated  at  406,000  h.p.,  the  details  of  which 
are  summarized  in  table  No.  3. 

Administration 

The  water  powers  of  the  Prairie  Provinces  are  adminis- 
tered under  regulations  pursuant  to  the  Dominion  water  Power 
Act,  1919.  These  regulations  provide  for  the  exploitation  of 
the  water  power  resources  under  full  government  control  of 
rates,  rentals,  etc.,  in  such  a  way  as  will  ensure  the  power  needs 
of  the  provinces  being  met  to  the  best  advantage  in  the  public 
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interest.  The  object  of  tlio  regulations  is  to  prevent  unwise 
or  ])r('matiir«  developmont  of  water  power  and  provide  for  the 
lu'rniaiicnt  retention  in  the  (!rowii  of  the  ownership  and  con- 
trol (if  tlie  power  project.  Concessions  are  only  made  for  limited 
periods  of  hiina  fide  apjdieants  capable  of  proseciitinj{  tlie  de- 
velopment to  a  succesufiil  issue. 

In  the  administration  of  the  water  power  resources,  tlie 
policy  of  the  department  is  in  brief:  to  encourage  desirablf 
development  of  water  power  resources;  to  discourage  and  pre- 
vent the  initiation  and  development  of  uneconomic  and  waste- 
ful projects;  to  ensure  that  each  site  developed  shall  utilize  or 
provide  for  the  future  utilization  of  the  maximum  available 
I'ower;  to  ensure  that  river  systems  are  developed  along  com- 
lirehensive  lines  wherein  each  unit  is  a  comjionent  link  in  a 
system;  to  ensure  ade(iuate  storage  measures  in  the  interests  of 
all  ]iowers  affected;  to  prevent  unnecessary  and  costly  dupli- 
cation of  expenditures  on  the  part  of  competing  plants;  to 
protect  the  public  from  inadvisable  power  schemes  and  ill-de- 
signed plants  and  dams;  to  safeguard  the  public  from  niono- 
]iolistic  control  by  regulation  and  periodical  revision  of  rates; 
to  s<'e  to  the  early  carrying  into  effect  of  agreements  issued  by 
the  department  for  the  development  of  power;  to  compel  the 
development  of  existing  plants  to  their  limit  when  the  market 
demands,  and  to  the  fullest  conservation  of  the  power  resources 
of  the  West. 

When  it  is  realized  that  most  of  tlie  larger  streams  are 
eitlier  interjirovincial  or  international  it  becomes  apparent  that 


Table  No.    J,— Summary    of    Undeveloped    Water    Power    in 
Alberta. 

This  represents  the  estimated  total  power  at  sites  concerning 
which  some  record  is  available. 


Horse  power  at  80% 

Efficiency. 

Estimated 

Estimated 

Dependable 

River 

mmimum 

maximum 

with 

Remarks 

develop- 

develop- 

Storage 

ment. 

ment. 

Athabaska 

97,795 

333,550 

(1) 

(i; 

Bow 

14,852 

37,319 

29,085 

24  hour  power. 

Brazeau 

2,360 

7,150 

Cascade 

818 

1.090 

1,090 

Castle 

1,134 

4,370 

Clearwater 

3,925 

11,813 

Crowsnets 

276 

656 

Elbow 

3,400 

10,580 

8,640 

Oldman 

478 

1,820 

1,270 

Peace 

19,000 

63,500 

Red  Deer 

1,616 

10.130 

(2) 

(2) 

N.Sa8katchewan 

4,700 

25,825 

10,800 

24  hour  power. 

Spray 

1,532 

3,443 

7,386 

Slave 

313.500 

599,000 

Snake  Indian 

680 

2,000 

(Stony) 

Sturgeon 

68 

200 

Total 

466,134 

1,114,446 

some  of  the  most  impoitant  features  of  the  above  policy  can- 
not be  carried  out  by  solely  provincial  control.  Dominion  ad- 
ministration means  jirotectiou  from  extra  provincial  domina- 
tion, it  means  relief  from  international  interference,  it  assures 
continuity  of  fundamental  investigatory  effort  by  means  of 
general  water  resource  svtudies,  hydrometric  surveys,  power  and 
storag<>  studies  and  appropriate  research,  all  absolutely  neces- 
sary for  the  iiroper  understanding  of  the  exceedingly  complex 
issues  involved  in  the  best  use  for  all  (lurposes  of  water  and 
power.  It  will  a.ssure  the  fairest  and  the  most  fearless  admin 
istraticin  and  the  esitublishment  of  a  scheme  of  water  power 
regulation  as  free  as  it  is  possible  to  make  ailministration 
from  unihie  political  patronage  or  worse. 


Market  for  Power 

It  is  not  the  writer's  inteintion  to  discuss  at  length  the 
market  for  power  in  the  three  prairie  provinces.  Attention 
may,  however,  be  drawn  to  the  principal  iihases  of  the  possible 
future  demand.  The  steady  influx  of  population  to  the  cities,  to 
the  rural  districts  and  throughout  the  northern  areas  of  the 
three  jirovinces  is  creating  a  heavy  and  growing  demand  for 
manufactured  goods  and  will  inevitably  result  in  a  rapidly 
increasing  demand  for  cheap  and  dependable  power.  The  rapid- 
ly growing  market  for  industrial  products  offers  possibilities  to 
municipalities  in  industrial  lines  which  municipal  authorities 
are  quick  to  realize.  Undoubtedly  the  industral  activity  will 
be  centred  chiefly  in  those  cities  where  cheap  power  and  good 
traiiS|)ortr.,tion  facilities  can  be  obtained. 

The  water  powers  of  the  Winnipeg  and  the  Bow  are  al- 
ready utilized  in  considerable  measure  in  supplying  the  do- 
mestic and  industrial  lighting  and  power  requirements  of  Win- 


Table  No.  4,- 


Summary  of  Developed  Water  Power  in  the 
Prairie  Province*. 


Company 

Location 

Head 

River 

or 

of 

m 

water  wheel 

Owner 

Plant 

feet 

bone  power 
installed 

Bow 

Calgary  Power  Co. 

Kananaski* 

FaUs 

68 

11.600 

Bow 

Calgary  Power  Co. 

Horseshoe 

FaUs 

70 

20.000 

Bow 

Calgary  Water  Power 

Co. 

Calgary 

10 

780 

Bow 

Canadian  Pacific  Ry. 

Bassano 

30 

135 

Lake  Louise 

Canadian  Pacific  Ry. 

Lake  Louise 

115 

300 

Creek 

Blindman 

Municipality  of  Ijcomb. 

BUckfalds 

24 

200 

Winnipeg 

City  of  Winnipeg 

Point  du  Boisi 

45 

67,100 

Winnipeg 

Winnipeg  Electric 

Pinawa 

Railway  Co. 

Channel 

40 

40.000 

Minnedosa 

Canada  Gas  & 

Near 

Electric  Corp. 

Brandon 

33 

900 

Minnedosa 

Minnedosa  Power  Co. 

Minnedosa 

20 
Total 

450 

141,465 

nipeg  and  Calgary  and  immediately  contiguous  municipalities. 
The  rapid  growth  of  these  centres  offers  market  for  constantly 
increasing  blocks  of  power.  The  distribution  of  Winnipeg 
River  power  has  already  been  extended  to  Portage  la  Prairie, 
Carman  an<l  Morden.  Further  extension  in  this  district  will 
doubtless  take  place  as  the  market  demand  warrants,  while  the 
availability  of  power  will  in  itself  tend  to  more  rapidly  in- 
crease the  market  for  its  use.  Similar  opportunities  for  the 
extension  of  electrical  distribution  from  central  power  stations 
olTer  in  other  parts  of  the  West  and  the  future  power  demands 
of  the  pariries  can  no  doubt  be  met  by  a  power  policy  which 
will  provide  for  the  development  of  all  available  water  powers 
in  connection  with  great  steam  plants  located  at  or  near  the 
mines  from  which  they  draw  their  fuel  supplies  and  pour  the 
product  of  the  hydro  and  steam  plants  into  the  transmission 
systems  for  distribution.  On  the  other  hand,  comprehensive 
provincial  wide  electrical  transmisision  system  designed  to 
serve  all  sections,  irrespective  of  the  market  demand,  cannot 
be  economically  considered  under  the  present  conditions  of  scat- 
tered  population. 

Industrial  Development  Depends  on  Water  Powers 

While  agriculture  is  the  great  basic  industry  of  the  Prairie 
Provinces,  they  also  possess  unique  resources  of  mine  and  for- 
est which  up  to  the  present  have  been  scarcely  realized.  The 
utilization  of  these  resources  with  the  consequent  industrial 
centres  which  will  be  created  ofTrrs  a  field  of  development 
which  will  exercise  possibly  as  great  an  influence  on  the  future 
of  this  region  as  has  the  settlement  of  the  prairies  in  tlie  past, 
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and  which  will  place  the  prosperity  of  the  entire  territory  on 
a  broader  and  firmer  basis.  In  the  exploitation  of  these  re- 
sources the  water  powers  of  the  north  and  east  will  play  a 
dominant  part,  ensuring  as  they  do  an  inexhaustible  supply  of 
cheap  power. 

Already  great  activity  is  in  evidence  in  various  districts 
looking  to  the  utilization  of  water  power  as  an  aid  to  the  de- 
velopment of  other  natural  resources.  The  dependable  data 
which  has  been  systematically  secured  with  respect  to  these 
powers  is  available  in  the  department  to  all  interested  in  legi- 
timate projects  of  exploitation. 

In  providing  for  the  power  needs  of  the  three  provinces  a 
proper  co-ordination  of  the  water  and  fuel  resources  is  essen 
tial.  The  provinces  are  fortunate  in  that  there  are  vast  fuel 
reserves  available  in  districts  where  th€re  is  little  or  no  water 
power.  It  is  profitable  to  keep  in  mind  that  under  many  cir- 
cumstances fuel-fired  steam  plants  can  successfully  compete 
with  hydro-electric  power.  In  the  interest  of  conserving  these 
fuel  resources  it  is,  however,  desirable  that  the  use  of  water 
power  be  encouraged  wherever  economically  feasible.  Co-or 
dination  in  the  investigation  and  exploitation  of  these  two 
resources  will  ensure  that  the  fuel  and  power  needs  of  the 
three  provinces  will  be  properly  met  and  provided  for. 


TORONTO  HARBOR  AS  A  FUTURE 
OCEAN  PORT. 

The  recent  inspection  of  the  har'bor  developments 
by  the  firm  of  Barber,  Wynne-Roberts  &  Seymour, 
Consulting  Engineers,  Toronto  upon  the  occasion  ot 
their  annual  picnic  is  interesting  an  so  far  as  it  was 
made  particularly  in  the  interests  of  several  of  the 
firm's  clients  in  the  British  Isles  and  United  States, 
who  are  considering  establishing  brandh  manufacturies 
in  Canada  and  are  conducting  their  investigations  of 
conditions  here  through  this  firm.  Speaking  on  the 
subject,  one  of  the  members  of  the  firm  emphasized  the 
keen  interest  of  outside  firms  in  Canada  as  a  base  for 
export  trade  and  gave  it  as  his  opinion  that  Canadian 
firms  were  possibly  not  keenly  alive  to  the  possi'bilities. 
of  the  situaton,  nor  sufficiently  familiar  with  the  wprk 
of  the  Harbor  Commission  in  preparing  for  tlie  day 
when  the  St.  Lawrence  Deep  Waterways  would  be  an 
established  fact. 

The  information  was  brouglit  out  that  ail  piers 
and  docks  will  furnish  a  present  navigable  depth  of 
24  ft.  and  provision  is  made  for  an  ultimate  depth  of 
30  feet  by  dredging,  as  soon  as  the  demands  of  naviga- 
tion require  it.  In  all  their  work  of  harbor  develop- 
ment the  commissioners  have  kept  before  them  the  cer- 
tainty that  aJt  some  future  date  the  St.  Lawrence  deep 
water  wuy  must  be  constructed,  and  in  order  that  Tor- 
onto should  benefit  to  its  fullest  extent  by  this  im- 
proved navigation  and  be  prepared  to  accommodate 
the  ocean  carriers,  which  may  in  the  near  future  be 
trading  to  ports  on  the  Great  Lakes,  the  commission- 
ers in  their  development  are  providing  every  modern 
facility  for  the  economic  and  rapid  unloading  and  load- 
ing of  vessel  cargoes  both  in  the  industrial  districts 
and  along  the  cominercial  waterfront  of  the  inner 
harbor,  together  with  adequate  accomodation  for  pass- 
engers and  the  co-ordination  of  rail  and  water  transpor- 
tation, all  of  w'hich  wdll  be  in  readiness  to  take  care  of 
the  first  ocean  vessels  to  navigate  the  St.  Lawrence 
deep  waterway.  In  other  words,  Toronto  will  be  pre- 
pared to  accommodate  100  vessels  of  5000  tons  and  up- 
wards with  equipment  necessary  to  complete  their  un- 
loading in  24  hours. 


In  connection  with  the  recreation  development, 
Toronto  is  the  first  city  that  has  ever  combined  in  its 
plans  of  'harbor  improvements  industrial  and  commer- 
cial development.  The  recreational  development  con- 
sists of  the  reclamation  of  900  acres  of  park  lands  at  the 
Eastern  and  Western  extremities  of  the  city  and  at 
Toronto  island.  At  Sunnyside  in  the  west  end,  a  board 
walk  24  feet  in  with  and  ly^  miles  long  has  been  con- 
structed and  likewise  Ij/z  miles  of  t'he  westerly  portion 
of  the  boulevard  driveway.  This  driveway  is  50  feet 
feet  in  width  and  when  completed  will  extend  along  the 
lake  front  from  the  Humber  River  to  Bathurst  Street, 
thence  across  the  western  entrance  to  the  Harbor  by 
means  of  a  movable  bridge,  across  the  Island  to  the 
Eastern  gap,  which  will  also  be  crossed  by  another 
movable  bridge  and  thence  along  the  Lake  Front  to 
Woodbine  Avenue,  where,  it  will  connect  with  the 
driveway  being  built  around  the  City  by  the  Corpora- 
tion which  will  again  connect  with  the  boulevard  drive- 
way at  the  Humber  River.  The  total  length  of  this 
driveway  will  be  45  miles.  A  bathing  pavilion  to 
accommodate  5,000  people  an  hour  is  under  construc- 
tion at  Sunnyside.  The  Sunnyside  Pavilion,  a  res-^, 
taurant  with  terraced  tea  gardens  has  been  built  and  is 
in  operation.  Tenders  are  now  being  received  by  t'he 
Commission  for  the  establishment  of  amusements  in 
this  section.  An  idea  of  the  popularity  of  the  Sunny- 
side Beach  may  be  realized  by  the  fact  that  the  beach 
in  its  unfiinished  condition  accommodated  during  the 
month  of  July  an  average  of  15,000  to  18,000  bathers  a 
day. 

These  facts  s'hould  have  a  bearing  upon  the  future, 
not  only  of  Toronto  industries,  but  also  those  through- 
out the  Province.  Ontario  is  strewn  with  industrail 
wrecks,  responsibility  for  which  inust  to  .some  extent 
be  laid  at  the  door  of  insufficent  and  unintelligent  busi- 
ness and  engineering  investigation.  The  fact  that 
foreign  firms  find  that  they  can  conduct  their  investga-' 
tions  satisfactorily  through  local  channels  would  seem 
to  indicate  Canadian  industries  have  been  overlooking 
opportunities  at  their  own  door.  This  condition  has 
no  doubt  been  due  to  keen  competition  for  industries 
among  the  smaller  municipalities  and  the  customary 
reticence  among  professional  men  in  advertising  their 
qualifications  along  these  lines. 


CIVIC  ARCHITECT  FOR  HAMILTON,  ONT. 

Alderman  McKay,  of  Hamilton  recently  brought  to 
t'he  attention  of  the  city  council  the  large  amount  of 
money  that  is  expended  each  year  by  the  city  on  acch- 
itect's  fees,  and  suggested  the  appointment  of  a  civic 
architect.  Council  is  looking  into  the  matter  more 
thoroug'hly. 


GOTFREDSON  JOYCE  CORPORATION,  LTD. 

Gotfredson  Joyce  Corporation,  Limited,  have  opened 
a  sales  office  at  144  Bleury  St.,  Montreal,  which  will 
be  under  the  management  of  Mr.  G.  L.  EULs,  who  was 
for  several  j-ears  connected  with  the  White  Company. 
Mr.  R.  G.  Perry  is  also  on  the  sales  force. 


CONTRACT  FOR  SARNIA,  ONT.,  PAVEMENT 

The  contract  for  the  extension  of  the  London  Road 
pavement  in  Sarnia,  Ont.,  has  been  let  to  Reid  & 
Somers  of  Guelph.    W.  V.  Taylor  is  city  engineer. 
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Mainly  Constructional 

Batt  and  West — From  Cout  to  Coast 


It  is  reported  the  Shale  Brick  Company  of  Canada,  at 
Cooksville,  Ont.,  closed  down  recently.  The  plant  employed 
160  men. 

•  The  Union  of  Columbia  Municipalities  and  the  British 
Columbia  Good  Roads  League  will  hold  a  joint  convention 
at  Port  Alberni,  B.  C,  commencing  the  30th  of  this  month. 

Notice  appears  in  a  recent  number  of  the  Ontario  Gazette 
of  the  formation  of  a  Branch  of  the  McClintic-Mars  hall  Pro- 
ducts Company,  with  oce  at  Toronto,  capital  not  to  exceed 
$30,000.  This  firm  will  construct  buildings,  bridges,  eac.  and 
manufacture  structural  materials. 

The  property  known  as  Leslie  Nurseries,  situated  on  Queen 
St.  East,  Toronto,  has  been  sold  by  the  owners,  Canadian 
Pacific  Railway,  to  a  local  syndicate  and  will  be  cut  up  into 
building  lots.  The  property  comprises  25.61  acres  and  is  very 
favourably  situated  for  house  building. 

The  annual  outing  of  the  members  and  staff  of  the  engm- 
eering  firm  of  Barber,  Wynne  Roberts  &  Seymour,  of  Tor- 
onto, held  recently,  took  the  form  of  a  tour  of  the  harbor 
development  work  in  the  Harbor  Commission's  yacht, 
"  Bethalnia."  A  program  of  sports  at  Centre  Island  con- 
cluded the  outing. 

The  Essex  Border  Utilities  Commission  has  decided  to 
proceed  with  the  plan  for  a  district  town  planning  develop- 
ment. Mr.  Morris  Knowles,  former  engineer  of  the  Com- 
mission, put  in  considerable  work  on  this  plan,  at  a  cost  of 
.$7,000.  It  is  estimated  additional  expenditure  of  .$4,000.  will 
be  required  for  the  completion  of  the  plan. 

The  Town  Planning  Division  of  the  Commission  ot  Con- 
servation ot  Ottawa,  will  be  transferred  to  the  National 
Parks  Branch  of  the  Department  of  the  Interior.  The  work 
will  proceed  along  the  same  lines  as  before,  however,  and 
under  the  same  supervision.  Mr.  Thomas  Adams  and  assis- 
tants W.  D.  Cromarty  and  Alfred  Buckley,  M.  A. 

No  time  is  being  lost  in  making  a  start  on  the  reconstruc- 
tion of  the  devasted  section  of  the  town  of  Aylmer,  P.  Q., 
destroyed  recently  in  the  large  fire.  Most  of  the  buildings 
under  construction  at  the  present  time  are  of  a  temporary 
nature  to  accomodate  the  carrying  on  of  business  during  the 
clearing  of  the  debris,  after  which  buildings  of  a  permanent 
type  will  be  erected. 

Engineer  Wardley,  in  charge  of  the  construction  of  the 
Banflf-Windermere  Highway,  in  Alberta,  received  word  re- 
cently from  Ottawa  that  the  sum  of  $50,000  was  being  advanc- 
ed to  finance  further  work  on  the  above  road.  Construction 
therefore  will  proceed  and  it  is  expected  that  by  the  end  of 
the  year  S3  miles  of  the  highway  will  be  completed,  leaving 
30  miles  of  the  road  to  be  built  in  1922. 

The  Civic  Improvement  League  of  Montreal  and  the  Town 
Planning  Institute  of  Canada  are  planning  to  hold  a  congress 
and  exhibition  shortly  to  further  the  project  of  an  urban  plan 
for  the  city  of  Montreal.  The  associations  have  made  applica- 
tion for  the  use  of  the  Commercial  High  School  for  the  hold- 
ing of  this  congress  and  the  officials  are  making  every  effort 
to  get  the  congress  under  way  at  the  earliest  possible  oppor- 
tunity. 

Of  the  $20,000,000  Federal  appropriation  for  good  roads, 
made  available  by  the  Dominion  overnment  last  year  the 
provinces  to  date  have  undertaken  projects  which  would  en- 
title them  to  assistance  to  the  extent  of  only  $7,660,604.    The 


Federal  Government  pays  its  40  per  cent,  of  the  estimated 
costs  only  when  the  work  is  completed  and  its  inspectors 
and  auditors  approve  the  work  and  the  accounts.  Up  to  Aug- 
ust 1  the  total  amount  paid  was  $1,051,773. 

Fifty  third-year  students  of  the  Faculty  of  Applied  Science 
and  Engineering  University  of  Toronto,  left  the  city  last  Sat- 
urday for  the  University's  summer  survey  camp  at  Gull  Lake, 
in  Haliburton  county,  Ont.  This  summer  instruction  course 
lasts  for  six  weeks.  Another  party  of  mining  engineering 
students  will  go  to  the  camp  on  September  3  for  a  four-week 
courses.  These  radical  courses  will  be  under  the  supervision 
of  Professors  W.  M.  Treadgold  and  S.  R.  Cerar,  D.L.S.,  and 
Banting  and  Melson. 


Personal 

County  Engineer  McGeorgc,  of  Kent  County,  Ont.,  re- 
turned recently  to  Chatham  after  an  enjoyable  ten-day  holi- 
day in  Muskoka. 

Messrs.  Hutton  &  Soutcr,  architects  of  Hamilton,  Ont.. 
have  been  appointed  to  supervise  the  construction  of  the  new 
•  building  to  be  erected  at  the  Guelph  Collegiate  Institute. 
Guelph,  Ont. 

Messrs.  Bowden  and  Wooton,  engineers  of  the  Interna- 
tional Joint  Waterways  Commission,  accompanied  by  several 
members  of  the  commission  from  Toronto  and  Kingston, 
left  the  latter  city  recently  on  an  inspection  tour  ofthe  prc»- 
posed  St.  Lawrence  River  deep  waterway  route,  looking  over 
the  propesed  sites  of  dams  and  canals  between  Kingston  and 
Montreal. 

W.  E.  Hobbs,  surveyor  for  the  Manitoba  Good  Roads. 
Board,  has  been  appointed  Controller  of  Town  Planning  for 
Manitoba,  attached  to  the  Municipal  Commissioner's  depart- 
ment. His  duties  will  consist  in  supervising  the  planning 
and  regulation  of  use  and  development  of  land.  Mr.  Hobbs 
was.  previous  to  three  years  service  overseas,  a  member  of  the 
firms  of  Bayne  &  Hobbs,  land  surveyors  and  civil  engineers. 
Upon  his  return  he  entered  the  service  of  the  Manitoba  Good 
Roads  Board. 


Obituary 

Mr.  Wm.  Allan,  at  one  time  member  of  the  contracting 
firm  of  Allen  and  Fleming,  at  Ottawa,  Ont.,  died  recently  in 
that  city.  Mr.  Allen  directed  the  construction  of  the  locks 
at  the  entrance  of  the  Sault  Stc.  Marie  canal  also  several 
other  important  contracting  projcets  on  the  St.  Lawrence 
River. 

Mr.  John  M.  Kilburn,  vice-president  of  the  Canada  Cement 
Company  and  prominent  citizen  of  Owen  Sound,  Ont,  died 
recently  in  that  city  after  an  illness  of  several  months.  De- 
ceased was  born  at  Smith's  Falls.  Ont.,  and  took  up  residence 
in  Owen  Sound  at  an  early  age.  When  he  was  20  years  of  age 
he  started  in  business  at  Inverniay.  Ont..  and  after  ten  years 
in  business,  took  up  the  study  of  the  law.  After  being  admitted 
to  the  bar.  he  opened  an  office  in  Invermay  and  remained 
there  until  1885,  when  he  returned  to  Owen  Sound  and  con- 
tinued in  practice,  first  as  head  of  the  firm  of  Kilbourn  & 
Bishop,  and  later  in  partnership  with  one  of  his  sons,  in  the 
firm  of  Kilbourn  &  Kilbourne.  He  was  a  keen  business  man 
and  seeing  the  possibilities  connected  with  the  growth  of  the 
Portland  cement  industry  he  became  interested  in  the  Owen 
Sound  Portland  ement  Company,  and  later  took  a  prominent 
part  in  forming  the  companies  which  built  cement  mills  at 
Lakefield.  Ont.,  Calgary.  Alta..  and  Montreal.  P.  Q.  On  the 
formation  of  the  Canada  Cement  Company,  he  became  prom- 
inently and  actively  identiefld  with  it,  holding  the  office  of 
vice-president. 


M 
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CONSTRUCTIONAL  ACTIVITY 

Period  of  August  17  to  August  23,  1921 

Dominion  Wide  Service  Excluaive  to  "  Contract  Record  &  Engineering  Review  " 


Waterworks,  Sewerage  and 
Roadways 

Bromptonvllle,  Que. 

Work  will  be  commenced  shortly  on 
gravelling  section  of  Levis-Sherbrooke 
Highway. 

Edmonton,  Alta. 

Tenders  endorsed  "Tender  for  Head- 
works"  will  be  received  until  Sept.  17th 
by  Irrigation  Council,  Lethbridge,  Alta. 
Project  comprises  about  12,000  cu.  yds.  of 
concrete  masonry,  plain  and  reinforced,  ex- 
cavation and  other  incidental  work,  erec- 
tion of  headworks  machinery  and  con- 
struction of  75  M.,  P.B.M.  of  timber  tres- 
tle work  in  connection  with  the  construc- 
tion of  the  headworks,  spillway  and  cross- 
ing of  Old  Man  Eiver,  being  part  of  the 
irrigation  system  of  the  Lethbridge  North- 
ern Irrigation  District.  Forms  of  tender, 
bond,  contract,  plans  and  specifications 
may  be  obtained  from  the  Irrigation  Coun- 
cil, Edmonton  or  Lethbridge,  on  deposit  of 
$20.00. 

L'Avenli,  Que. 

Work  will  be  commenced  shortly  on 
gravelling  section  of  Eiohmond  St.  Fir  du 
Lac  Eoad.  A  Paradis,  Engr.,  Boads  Dept., 
P.irl.  Bldgs.,  Que. 

London,  Ont. 

S.  Baker,  City  Clerk,  will  recive  tenders 
until  Aug.  29th  for  construction  of  sew- 
age pumping  station  house  costing  $50,000. 
Plans  with  H.  A.  Brazier,  Engr. 

Montreal,  Que. 

City  Council  plans  construction  of  sew- 
ers, asphalt  paving,  etc.,  on  several  streets. 

Ottawa,  Ont. 

Construction  of  watermain  on  Welling- 
ton St.  at  cost  of  $135,000  is  contemplated 
by  Council.  A.  P.  Macallum,  Commr.  of 
Works. 

Regina,  Sask. 

Hett  &  Sibbald,  Prince  Albert,  have  gen- 
erafl  contract  for  road  work  at  Shellbrook, 
Sask.,  for  Dept.  of  Highways,  Prov.  Govt. 
Sherbrooke,  Que. 

City  will  construct  tile  sewer  on  Argyle 
St.  at  cost  of  $10,000. 

City  Council  plans  construction  of  con- 
crete and  brick  sewer  on  Blouin  Lane  at 
cost  of  $15,000. 

City  will  construct  asphalt  pavement  on 
Brooks  St.  at  cost  of  $14,000. 

City  Council  are  constructing  asphalt 
paving  and  granite  block  paving  at  cost 
of  $72,000  on  three  streets. 

Trunk  sewer  is  being  constructed  on 
Bowen  Ave.  by  City  at  cost  of  $22,500. 

City  Council  plan  expenditure  of  $100, 
000  on  paving  next  year. 

Concrete  sidewalks  are  being  construct- 
ed by  City  at  cost  of  $18,000. 

Simcoe,  Ont. 

W.  C.  McCall,  Town  Clerk,  will  re- 
ceive tenders  until  Sept.  2nd  for  construc- 
tion of  storm  and  sanitary  sewers,  curb, 
gutter,  Tarvia  and  macadam  pavement. 
Plans  with  Engr.,  G.  E.  Marston. 


Ste.  Victolre,  Que. 

Municipality  is  gravelling  section  of 
Levis-Sherbrooke  Highway  at  cost  of 
$10,000. 

St.  Catharines,  Ont. 

Construction  of  waterworks  system  is 
contemplated  by  Grantham  Twp.  Council. 
F.  N.  Eutherford  Engr.,  24  Queen  St.,  St. 
(^'atharines. 

Toronto,  Ont. 

F.  Barber  Engr.,  40  Jarvis  St.,  Toronto, 
has  plans  and  will  receive  tenders  until 
Sept.  10th  for  construction  of  concrete 
culverts  for  Etobicoke  Twp.  Council. 

Warwick,  Que.         * 

Municipality  is  gravelling  one  mile  sec- 
tion of  Levis-Sherbrooke  Highway  at  cost 
of  $10,000. 

CONTRACTS  AWARDED 

Damascus,  Ont. 

Geo.  E.  Hay,  Damascus,  has  general 
contract  for  construction  of  drain  for 
Town. 

Guysboro,  M.S. 

Landry  &  Stewart,  Boylston  St.,  Guys- 
boro, have  general  contract  for  construc- 
tion of  gravel  road  for  Prov.  Highways 
Board. 

HaUfaz,  N.S. 

General  contract  for  waterbound  maca- 
dam road  for  Prov.  Highways  Bd.  is 
awarded  to  Terminal  Construction  Co.,  Eoy 
Bldj».,  Halifai. 

loco,  B.C. 

George  Woodward  has  general  contract 
at  $11,000  for  improvements  to  streets  for 
Toco  Town  site  Development  Co. 

London,  Ont. 

Utilities  Commrs.  plan  construction  of 
extension  to  waterworks  system.  Ohio 
Well  Drilling  Co.,  Massilon,  Ohio,  will 
drill  test  wells  and,  if  satisfactory  re- 
sults are  obtained,  E.  V.  Buchanan,  Mgr. 
of  Cmsn.,  will  prepare  plans  for  connect- 
ing wells  with  supply. 

Moncton,  N.B. 

City  will  construct  watermains  and 
awarded  contract  for  pipe  to  Summer  Co., 
(i35  Main  St. 

St.  Mary's,  Ont. 

Coimcil  awarded  contracts  for  cement 
work  and  asphalt  work  for  pavement  cost 
ing  $25,000  to  Curran  &  Briggs,  St. 
Mary's,  and  Warren  Bituminous  Paving 
Co.,  .54  University  Ave.,  Toronto. 

Regina,  Sask. 

Dept.  of  Highways,  Prov.  Govt.,  award- 
v"d  general  contract  for  highway  construc- 
tion costing  $19,446  to  Eoasa  &  Wik- 
strand,  Saskatoon. 

Dept.  of  Highways,  Prov.  Govt.,  award- 
ed general  contract  for  road  work  from 
Wapella  to  Broadview,  Sask.,  to  Gibbs 
Bros.,  Lumsden,  Sask.,  at  $23,347.50. 

Thorold,  Ont. 

Contract  for  sewer  on  one  street  for 
Town  is  awarded  to  Peter  Damizzio. 


Wingham,  Ont. 

General  contract  for  construction  of  con- 
crete pavement  for  Town  is  placed  with 
W.  C.  Brennan  Contracting  Co.,  Melrose 
Ave.,  Hamilton. 


Railroads,  Bridges  and 
Wharves 

Doucet,  Que. 

A.  F.  Stewart,  Moncton,  N.B.,  Chief 
Engr.  St.  Maurice  Division,  C.  N.  Elys., 
has  plans  and  will  receive  tenders  until 
Sept.  7th  for  construction  of  Coffee  Eiver 
bridge.  Plans  also  with  Chief  Engr.,  To- 
ronto, Ont.;  Dist.  Engr.,  Quebec,  Que.; 
Div.  Engr.,  Tunnel  Terminala,  Montreal, 
Que.  Accepted  cheque  for  $4,000  must 
accompany  Pach  tender. 

LucevUle,  Que. 

A.  F.  Stewart,  Moncton,  N3.,  Chief 
Engr.  Eastern  Lines,  C.  N.  Elys.,  has  plans 
and  will  receive  tenders  until  Sept.  6th 
for  erection  of  station.  Plans  also  with 
Eugrs.  at  Quebec  and  Montreal. 

Merlin,  Ont. 

M.  E.  Farquharson,  Merlin,  Clerk  Til- 
bury East  Twp.  Council,  has  plans  and 
will  receive  tenders  until  Aug.  30th  for 
construction  of  concrete  bridge.  Plans 
also  with  Eugr.,  Geo.  A.  McCubbin,  135 
King  St.,  Chatham,  Ont. 

New  Glasgow,  N.S. 

E.  C.  Desrochers,  Secy.  Dept.  Pub. 
Works,  Dom.  Govt.,  Ottawa,  has  plans  and 
will  receive  tenders  until  Sept.  7th  for 
repairs  to  wharf.  Plans  also  with  Dist. 
Engr.,  Halifax,  N.8.,  and  Post  Office,  New 
Glasgow. 

Stratford,  Ont 

Construction  of  reinforced  concrete 
bridge  is  contemplated  by  City  Council. 
A.  B.  Manson,  Engr. 

Thurso,  Que. 

Construction  of  bridge  at  cost  of  $15,000 
is  contemplated  by  Town.  P.  Frappier, 
Secy.-Treas. 

CONTRACTS  AWARDED 

Dartmoath,  N.S. 

General  contract  for  repairs  to  wharf 
and  cribwork  for  Prov.  Govt.,  Dept.  Works 
and  Mines,  is  placed  with  McNab  Con 
struction  Co.,  care  of  Dept. 

Halifax,  N.S. 

Gorman  &  Peckham,  Boy  Bldg.,  Halifax, 
have  general  contract  for  paving  for  0. 
N.  Elys. 

Prince  George,  B.C. 

P.  W.  Graham,  Moose  Jaw,  Sask.,  has 
general  contract  erecting  station  at  cost 
of  $50,000  for  C.  N.  Blya. 

Prince  Rupert,  B.O. 

General  contract  for  erection  of  station 
costing  $40,000  for  C.  N.  Elys,  is  awarded 
to  P.  W.  Graham,  Moose  Jaw,  Sask. 
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Continuity  of  Service 


In  the  world  of  business  there  is  probably  no  term 
that  has  coane  into  more  justifiable  prominence  than 
the  single  word,  "Service."  We  have  all  come  to 
realize  that  no  article  we  can  buy  is  trouble-proof. 
Accidents  will  happen  to  the  best.  Under  these 
circumstances,  the  best  article  is  looked  upon  almost 
universally  as  the  one  that  carries  with  it  the  surest 
guarantee  of  adequate  service. 

it  is  not  necessary  to  quote  examples.  We  see 
them  on  every  hand.  The  former  standard  on  which 
we  purchased  articles  of  practically  every  description 
was  "Quality."  To-day  it  is  "Quality— ^plus  Service." 
Formerly  the  function  of  the  manufacturer  was  to  turn 
out  his  product,  sell  it  and  forget  it,  to-day  he  not  only 
manufactures  and  sells  as  before,  but,  in  addition,  he 
watches  over,  and  guarantees,  satisfactory  performance 
The  new  point  of  view  has  revolutionized  business 
making  for  much  greater  efficiency  all  around  and 
much  greater  cordiality  of  feeling  between  buyer  and 
seller. 

Incidentally,  we  may  be  pardoned  for  mention- 
ing the  continuity  of  service  given  our  customer- 
readers  by  the  Contract  Record  during  the  trying 
weeks  between  June  1  and  the  present  time.  On  Jime 
1  our  linotype  operators,  our  compositors  and  our. 
press  men,  thinking  to  entirely  destroy  one  of  our  most 
imix)rt):int  assetis— service — by  leaving  us  in  the 
lurch,  walked  out  in  a  body.  But  it  did'nt  work. 
Every  Wednesday,  as  usual,  in  its  usual  form,  the 
"Contract  Record"  has  gone  out  from  this  office  — and 
it  will  continue  to  do  so. 

Through  all  this  struggle — there  is  no  use  iiretend- 


ing  it  has  been  easy — our  readers  have  been  kept 
advised,  as  usual,  of  construction  happenings  and  gen- 
eral building  conditions.  Our  advertisers  have  been 
enabled,  as  usual,  to  deliver  their  messages  to  their 
customers.  In  a  word  we  have  been  doing  our  level 
best  to  live  up  to  our  ideal  of  fulfilling  to  the  letter  the 
contract  we  enter  into  with  our  readers  when  we 
accept  their  subscriptions.  ' 

We  should  also  like  to  take  this  opportunity  of 
voicing  our  sincere  appreciation  of  the  attitude  of  our 
readers  towards  the  evident  weak  spots  in  our  ])ubi;ca- 
tion  during  the  past  three  months.  Without  exception 
we  have  Ivad  the  most  generous  co-o,)eration  the  most 
kindly  ccjnsideration.  This  quite  as  much  as  ouf 
determination  to  resist  the  unreasonable  demands  of 
the  un.:on  has  made  it  possible  for  us  to  carry  on 
Our  thanks  will  be  a  redoubled  effort  to  continue  and 
to  improve  our  service. 


Large  Water  Storage  Project 


In  connection  with  its  plans  for  the  reclamation  of 
its  semi-arid  states,  the  Brazilian  federal  government 
has  retained  Dwight  P.  Robinson  &  Company,  Incorpo- 
rated, engineers  and  constructors,  of  New  York,  to 
supervise  a  large  amount  of  engineering  and  construc- 
tion work.  This  work,  which  is  located  in  the  states 
of  Ceara  and  Parahyba,  will  include  the  construction 
of  five  large  dams,  involving  nearly  a  million  cubic 
yards  of  concrete,  to  create  storage  reservoirs,  some  of 
which  are  to  be  larger  than  any  artificial  reservoirs 
existing  elsewhere.  The  work  is  to  be  conducted  under 
the  direction  of  the  Brazilian  government  and  in  its 
ultimate  importance  and  economic  value  it  is  compar- 
able to  the  irrigation  work  carried  on  since  1903  by 
the  United  States  Government. 

In  these  semi-arid  states  of  Brazil  there  is  an  average 
rainfall  of  about  30  inches,  which,  if  properly  di.stri- 
buted  as  to  time  and  volume,  would  make,  even  under 
the  tropical  sun,  a  sufficient  supply  of  moisture  to 
produce  moderate  crops.  The  climate,  however,  con- 
sists of  a  dry  season,  extending  from  May  to  Decem- 
ber, and  a  rainy  season  lasting  from  January  to  April 
or  thereabouts.  Practically  all  of  the  rainfall  occurs 
during  the  rainy  season  months  when,  if  the  precipita- 
tion falls  in  heavy  rains,  the  soil  is  saturated,  the 
springs  are  renewed  and  the  rivers  are  in  flood.  In  the 
dry  years,  however,  the  rainfall,  although  aggregating 
as  much  as  the  average  year,  may  be  precipitated 
largely  in  thin  showers  which,  under  a  tropical  sun, 
are  quickly  evaporated,  with  the  result  that  the  soil 
does  not  become  well  moistened  and  the  rivers  carry 
little,  if  any,  run-off.  Severe  droughts  result,  which 
reduce  the  inhabitants  of  this  section  to  a  condition  of 
starvation.  It  is  to  remedy  this  situation  that  this  re- 
clamation program  has  been  undertaken. 

The  region  to  be  benefitted,  lying  in  latitude  4'  to 
8°  south  of  the  equator,  will  have  climatic  possibilities 
similar  to  southern  Arizona  and  California,  or  the  irri- 
gated section  of  the  west  coast  of  Mexico.  The  streams 
which  drain  the  region  are  of  large  volume  and  will 
furnish  ample  supply  for  reservoirs.  The  products  of 
the  country  include  cotton,  sugar,  skins,  medicinal 
products,  various  kinds  of  palms  and  other  nuts  for 
the  production  of  vegetable  oils,  citrous  fruits  and 
other  products  of  tropical  and  subtropical  agriculture. 
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A  perspective  of  the  street 
car  shell  cxtciiKuuiH  wViii-li 
the  Toronto  TraiiniK)rtatioii 
('oniniisHion  in  erecting  on 
St.  Clmr  Ave..  Toronto. 


New  Car  Sheds  for  the  Toronto 
Transportation  Commission 

St.  Glair  Avenue  Barns  Being  Extended  to  Accommodate  157  Gars 

— Additions  Comprise  Three  Concrete  Sheds  with  Offices 

and  Repair  Department — Details  of  Design 


The  present  St.  Clair  Avenue  car  houses,  Toronto, 
consist  of  two  huildino;s,  one  erected  in  1918,  the  other 
in  1916,  each  buikling  being  two  hundred  feet  long  by 
forty-two  feet  wide,  with  three  tracks  in  each  unit, 
housing  in  all  18  cars.  These  buildings  are  located  at 
the  nortli  end  of  a  property  bounded  by  Benson  Ave- 
nue on  the  north,  Christie  Street  on  the  west  and  Wyeh. 
wood  Avenue  on  the  east,  with  an  area  of  3-'?^  acres. 
An  area  of  one  acre  in  tlie  southwest  corner  has  been 
purchased,  which  squares  ofi:'  the  site  and  provides  ac- 
commodation for  the  additional  cars  which  will 
operate  from  this  division. 

By  the  rearranged  plan  approximately  one-third  of 
the  cars  will  be  inside  and  two-thirds  stored  outside 
in  the  yard,  the  total  accommodation  being  50  car-* 
inside  and  107  ears  outside. 

The  extensions  to  the  present  buildings  consist  of 
two  sheds  to  the  south,  230  feet  long,  and  44  feet  G 
inches  wide,  each  containing  three  tracks  at  13-foot 
centres.  On  the  north  another  section  will  be  built 
326  feet  long  and  44  feet  6  inches  wide,  containing 
offices,  trainmen's  recreation  rooms,  lavatories,  locker 
rooms,  stores,  boiler  room  and  a  two-track  repair  bay. 


All  three  new  buildings  will  be  of  reinforced  con- 
crete construction,  with  brick  and  tile  walls.  Concrete 
trusses  span  across  each  bay  supported  on  concrete 
columns,  leaving  curtain  walls  with  no  .superimposed 
load. 

Under  each  track  a  pit  runs  the  entire  length  of  the 
building.  These  pits  are  lighted  and  heated,  and  all 
of  fireproof  construction. 

The  heating  is  a  hot-air  plenum  system.  The  boiler 
room  is  equipped  with  a  low  pressure  steam  boiler,  with 
forced  draft  and  stoker  feed.  Two  fans  circulate  the 
air  which  passes  through  the  vento  heaters,  then  along 
the  main  concrete  ducts,  runnng  under  the  pits.  Sec- 
ondary tile  pipes  run  the  length  of  the  buildings,  car- 
rying the  air  along  under  the  pits. 

The  repair  section  to  the  north  will  have  a  wood 
block  floor,  aiid  one  repair  track  will  be  equipped  with 
hoisting  machinery  to  raise  the  cars  from  the  trucks. 
Wheel  grinders  will  also  be  installed  and  other  smaller 
equipment  for  carrying  out  minor  repairs. 

The  whole  group  of  buildings,  both  old  and  new, 
will  be  sprinklered  throughout  and  a  40,000-gallon  tank 
erected  to  supplement  the  city  pressure. 


hti  I— 1  rij-i  n  n  r-H  r-i  n  nth  r-i 


CrosH-settion  of  car  barn.",  showini;'  extensions  of  (•dncn-lc  constriictioM, 
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The  stoiafic  slicds  pi()])cr  will  be  open  at.  both  ends,  f'onstruction  work  has  been  started  and  the  opera- 
and  ciicti  track  hay  ('(inipixid  with  rolling  steol  door.^  tion  should  be  completed  by  December  at  an  approxi- 
raiscd  and  lowered  by  individual  motors.  mate  cost  of  .$220,(K)0. 

Engineers  of  the  West  Hold 
Successful  Convention 

Engineering  Problems  of  Western  Canada  Discussed  at  the  Well- 
Attended  Tenth  General  Professional  Meeting  of  the 
E.  I.  C,  Held  at  Saskatoon  on  August  10-12 


The  annual  Western  professional  meeting  of  the 
Engineering  Institute  of  Canada,  held  at  Saskatoon  on 
August  10th  to  12th,  inclusive,  under  the  auspices  of 
th<!  .Saskatoon  branch  of  the  Institute,  was  the  best 
attended  and  most  successful  Western  convention  yet 
held.  Delegates  from  each  of  the  four  Western  pro- 
vinces were  in  attendance  to  the  number  of  about  150. 
Business  started  promptly  on  schedule  time  and  was 
continued  throughout  the  three  days  in  strict  accord- 
ance with  the  programme.  The  papers  presented  dealt 
with  important  professional  matters,  each  attracting 
intense  interest  and  creating  considerable  discussion, 
in  which  a  large  number  of  delegates  took  part. 

The  session  was  opened  with  an  address  of  welcome 
by  Dr.  G.  L.  Ling,  Dean  of  the  College  of  Arts  and 
Science  of  the  University  of  Saskatchewan,  and  acting 


of  meeting  him  at  the  various  branches  at  an  earlv 
date." 
6.  W.  Craig,  M.E.I.C.,  city  engineer  of  Calgary,  one 

of  the  oldest  councillors  of  the  Institute,  presided  over 
the  meeting  in  the  absence  of  the  vice-presidents. 

Trunt;  Highway  Deevlopment 

C.  W.  Dill,  M.E.I.C.,  superintendent  of  highway.s. 
province  of  Saskatchewan,  read  a  very  interesting 
paper  on  the  development  of  trunk  highways  as  af- 
fecting the  We.stern  provinces.  The  paper  appeared 
in  our  last  issue.  Mr.  Dill  was  followed  by  H.  S.  Car- 
penter, A.M.E.I.C.,  deputy  miniSiter  of  hig'hways,  pro- 
vince of  Saskatchewan,  who  i)resented  the  report  of 
the  committee  on  standard  specitieations  for  highways. 
A  length.v  discussion  followed,  led    by    M.  L.  Lvoiis, 


president  of  the  university.    Dr.  Ling  was  followed  by     A.M.E.I.C.,  chief  engineer  Good  Roads  Board,  Mani- 
an  address  of  welcome  by  Dr.  A.  Young,  mayor  of     t^ba,  and  J.  D.  Robertson,  A.M.E.I.C.,  of  the  depart- 
ment of  public  works.  Alberta. 

Professor  G.  M.  Williams,  A.M.E.I.C.,  of  the  Univer- 
sity of  Saskatchewan,  gave  a  paper  on  "Effect  of  Al- 


Saskatoon,  on  behalf  of  the  city. 

Speechmaking  by  Means  of  the  Audion 


An  interesting  feature  of  the  opening  session  was  an 
address  by  his  Honor  J.  H.  Newlands,  the  Lieutenant- 
Governor,  by  means  of  the  audion.  His  Honor,  who 
spoke  from  Kegina,  enjoyed  tlie  unique  distinction  of 
being  the  first  person  in  Canada  to  address  an  audience 
in  another  city  by  means  of  an  audion :  his  voice  could 
be  heard  distinctly  in  all  parts  of  the  room  where  the 
meeting  was  held.  He  spoke  of  the  important  engi- 
neering problems  which  would  be  discussed  at  this 
gathering  of  the  leading  engineers  of  the  Western  pro- 
vinces  and  representatives  from   the  Eastern  points. 


kali  on  Concrete,"  which  was  a  brief  review  and  sum- 
mary of  the  conclusions  reached  by  various  authori- 
ties who  have  studied  the  deterioration  of  concrete 
by  alkali  salts  in  Ciwuida  and  the  United  States  during 
the  past  15  or  20  years.  The  paper  was  well  illus- 
trated by  lantern  slides  showing  the  results  of  numer- 
ous tests  during  recent  years,  and  the  effect  of  alkali 
action  on  various  building  and  engineering  structures. 
Professor  Williams'  paper  was  followed  by  a  very  in- 
teresting discussion  led  by  A.  S.  Dawson,  M.E.I.C., 
chief  engineer,  department  of  natural  resources,  C.P.R.^ 

and  stated  that  he  believed  the  public  would  benefit     Calgary,^  and  J.  N.  Finlayson,  M.E.I.C.^  of  the  Univer- 

greatly  as  a  result.    His  address  contained  a  warm  note 

of  welcome  for  the  assembled  engineers. 

A  telegram  from  J.  M.  R.  Fairbairn,  M.B.I. C,  Mont- 
real, the  president  of  the  Institute,  stating  his  inability 
to  attend  the  convention  owing  to  sickness  was  re- 
ceived by  Fraser  S.  Keith,  secretary  of  the  Institute. 
Mr.  Fairbairn  extended  his  heartiest  wishes  for  the 
success  of  the  meeting  and  stated  that  he  hoped  to 
come  West  in  the  near  future  and  visit  the  various 
branches  of  the  Institute. 

The  following  resolution  was  passed  to  be  sent  to 
Mr.  Fairbairn:  "We,  the  Western  members  of  the 
Engineering  Institute,  assembled  at  the  Western  pro- 
fessional meeting  at  Saskatoon,  regret  exceedingly 
that  President  J.  M.  R.  Fairbairn  is  unavoidably  absent 
due  to  ill-health,  and  in  extending  sincere  wishes  for  a 
speedy  recovery  are  looking  forward  to  an  opportunity 


sity  of  Manitoba.  R.  S.  Parker  A.M.E.I.C.,  department 
of  telephones,  province  of  Saskatchewan,  gave  an  in- 
teresting paper  on  the  principles,  construction,  and  use 
of  the  audion.  The  paper  was  fully  illustrated  by  lan- 
tern slides  and  actual  details  of  the  apparatus.  During 
the  discussion  which  followed  considerable  conversa- 
tion was  carried  on  between  the  audience  and  persons 
in  Regina  and  other  parts  of  the  province. 

Variety  of  Papers 

The  second  day's  sessions  were  occupied  with  the 
reading  and  discussion  of  the  following  papers: 

"Water  Supply  and  Irrigation  Scheme  as  Affect  ins 
the  Three  Prairie  Provinces,"  by  G.  N.  Houston.  M  K. 
I.e.,  secretary  of  the  Irrigation  Council,  province  of 
Alberta.  Discussion  led  by  A.  J.  MePherson.  A.M.E. 
I.e..  chairman.  Water  Supply  Commission,  province  of 
Saskatchewan. 
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"Coal  Fields  of  the  Pour  Western  Provinces— Bri- 
quetting  of  Lignite  and  Fuel  Economy,"  by  R.  De  L. 
French,  M.E.I.C'.,  engineer,  Lignite  Utilizations  Board. 
Discussion  led  by  Wm.  Pearce,  M.E.I.C,  department 
of  natural  resources,  C^.P.R.,  Calgary,  and  Major-Gen- 
eral  R.  G.  E.  Leckie,  C.M.G.,  A.M.E.I.G.,  Vancouver. 

"Economies  and  Engineering  Features  of  the  Mani- 
toba Transmission  System,"  by  J.  Rocchetti,  M.E.LC, 
chief  engineer,  Manitoba  Power  Commission. 

"Water  Powers  of  the  Prairie  Provinces,"  by  C.  H. 
Attwood,  A.M.E.LC,  district  engineer.  Dominion  Wa- 
ter Powers  Branch,  Winnipeg. 

"Northern  Territory  in  Western  ('anada — Its  De- 
velopment and  its  Problems,"  by  Dr.  R.  C.  Wallace, 
Commissioner  of  Northern  Manitoba,  The  Pas.  Dis- 
cussion led  by  Lieut.-Col.  A.  C.  Garner,  D.S.O.,  M.E. 
I.e.,  chief  surveyor,  land  titles  offices,  province  of 
Saskatchewan,  and  W.  T.  Thompson,  M.E.I.C,  district 
engineer,  province  of  Saskatchewan. 

Improvement  of  the  Professional  Status 

The  last  day  was  taken  up  with  a  discussion  on  the 
general  welfare  of  the  Institute,  a  regular  meeting  of 


elation  was  rather  a  passive  one  than  an  active  one, 
except  in  certain  cases  where  the  work  and  services  of 
engineers  was  fully  understood. 

George  W.  Craig,  M.E.I.C,  city  engineer,  ("algary, 
assisted  Mr.  Scott  in  introducing  the  discussion  to  the 
meeting.  Mr.  (Iraig  discussed  the  status  of  the  engi- 
neering profession.  Which  profession  takes  the  more 
prominent  part  in  public  life — the  lead  in  public  mat- 
ters? he  asked.  The  engineer.s^  don't  get  proper  recog- 
nition, he  declared.  There  are  splendid  opportunities 
in  a  country  for  the  engineers  to  associate  with  the 
other  professions  and  express  their  beliefs.  How  many 
engineers  belong  to  the  commercial  and  community 
clubs,  such  as  Rotary,  etc.?  he  asked.  The  engineers 
should  fill  their  rightful  places  in  these  clubs  and  gath- 
erings, he  declared,  and  get  up  and  state  the  "bald 
facts"  whenever  necessary.  They  should  not  be  retir- 
ing and  keep  themselves  secluded. 

The  Engfineer  in  Business 

The  education  of  an  engineer  admirably  fits  him  for 
business,  he  stated,  but  instead  the  engineer  is  usually 
too  engrossed  in  his  engineering  calculations  to  take 


(iii)n|)  of  tlelegateH  alleniliiig  Wej'teni  Profewioiial  Met^tiiig  of  the  K.  I.  C.  at  Sa8kat<ioii. 


the  council  of  the  parent  institute,  at  which  council- 
lors from  the  four  Western  provinces  were  present, 
and  excursions  during  the  afternoon  to  parts  of  in- 
terest, including  the  new  reinforced  concrete  bridge, 
power  house,  filtration  plant  and  country  club. 

The  discussion  on  the  welfare  of  the  Institute  was 
opened  by  W.  M.  Scott,  M.E.I.C,  commissioner  of  the 
Greater  Winnipeg  Water  District,  with  a  general  ad- 
dress on  the  situation.  He  did  not  go  into  detail,  but 
outlined  the  principal  subjects  of  interest  to  Canadian 
engineers  to-day,  stating  that  the  chief  points  for  dis- 
cussion were:  (1)  Legislation,  (2)  remuneration  and 
classification,  (3)  publicity  and  the  status  of  the  engi- 
neer. He  further  said  that  the  engineering  profes- 
sion is  composed  mainly  of  university  trained  men 
without  whom  the  public  would  find  it  hard  to  exist, 
and  therefore  the  engineers  should  take  their  part  in 
the  public  life  of  the  community. 

Engineers  should  not  consider  themselves  the  only 
profession  in  the  community,  however,  he  said.  It 
would  be  egotistical  for  any  one  profession  to  rate 
itself  superior,  for  all  are  a  necessary  j)art  of  the  com- 
munity. He  expressed  the  belief  that  the  public  appre- 
ciated the  services  of  the  engineers,  but  that  the  appre- 


any  interest  in  the  business  end  of  a  project,  and  pre- 
fers to  leave  it  in  the  hands  of  promoters,  generally 
men  without  any  practical  engineering  experience  or 
training.  He  believed  that  there  was  a  big  field  for 
engineers  in  legitimate  business  promoting. 

A  more  prominent  part  should  be  taken  by  engineers 
in  municipal  affairs.  Now  that  the  managerial  sys- 
tem of  municipal  government  is  gradually  being  en- 
dorsed, the  scope  of  municipal  activities  for  the  engi- 
neer is  rapidly  broadening,  for  his  training  admirably 
adapts  him  to  take  a  prominent  place  in  this  form  of 
government.  Municipal  government  is  as  yet  in  a 
transitional  state,  but  when  managerial  government  is 
finally  established,  will  the  engineers  be  ready  to  take 
ther  rightful  part?  he  asked. 

Major  Walken,  of  V^ancouver,  who  occupied  the 
chair,  stated  at  the  conclusion  of  Mr.  Craig's  remarks 
that  the  legislation  regarding  engineers  in  British  Col- 
umbia had  not  yet  been  in  operation  long  enough  for 
them  to  state  definitely  whether  it  was  really  benefiting 
the  engineering  profession  in  that  province. 
Public  Service  for  the  Engineer 

He  expressed  the  belief  that  engineers  were  fitted 
and  should  offer  themselves  for  public  service.     The 
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coimlry  should  not  be  run  by  politicians,  but  by  the 
best  men,  and  he  thought  that  engineers,  by  reason  of 
their  training  and  experience,  were  fitted  to  take  an 
active  part  in  public  life. 

lie  then  opened  the  meeting  to  general  discussion 
on  the  matters  introduced,  and  a  lengthy  discussion 
followed.  It  was  apparent  from  the  tone  of  all  who 
spoke  that  none  of  them  were  satisfied  that  the  engi- 
neering profession  is  strongly  enough  represented  in 
the  public  life  of  the  country.  All  were  agreed  that 
the  training  and  experience  an  engineer  receives  fits 
him  to  take  an  executive  position  in  the  public  works 
of  the  country. 

None  of  them  expressed  any  satisfaction  regarding 
remuneration.  They  were  in  favor  of  a  schedule  being 
prepared,  but  not  unless  legislation  is  enacted  to  see 
that  it  is  enforced.  This  brought  up  the  classification 
of  professional  engineers,  which  seemed  to  be  a  hard 
matter  to  make  any  definite  statement  on.  Professor 
E.  (i.  Mathieson,  of  Vancouver,  who  took  a  prominent 
part  ill  the  discussion,  pointed  out  that,  although  there 
was  legislation  in  British  Columbia,  it  did  not  prevent 
any  person  from  hanging  out  a  shingle  as  a  profes- 
sional engineer.  Those  who  are  not  really  qualified 
engineers,  but  tackle  professional  work  and  then  make 
mistakes,  cause  the  stigma  to  react  on  the  whole  pro- 
fession, and  he  declared  it  was  time  the  profession  made 
a  deterinined  stand  in  the  matter  and  obtained  legis- 
lation whch  made  the  classification  more  definite. 

Fraser  S.  Keith,  of  Montreal,  secretary  of  the  Engi- 
neering Institute  of  Canada,  state  that  the  president, 
J.  M.  R.  Fairbairn,  was  taking  active  steps  in  these 
matters. 


The  Value  of  Publicity 

M.  T.  Canteil,  A.M.E.I.C,  editor  of  The  Western 
Canada  Contractor  and  Western  Canada  Coal  Review, 
Winnipeg,  took  part  in  the  discu.ssion.  He  declared 
that  the  status  of  the  engineer  depended  to  a  very 
largo  extent  on  publicity,  and  that  the  engineer,  being 
generally  of  a  modest  disposition  in  this  respect,  was 
very  reluctant  in  taking  advantage  of  the  opportuni: 
ties  oft'ered  by  the  public  press  and  various  professional 
journals  in  getting  matters  before  the  public  and  au- 
thorjtie^s.  responsible  for  the  development  of  engineer- 
ing works.  lie  further  stated  that  The  Western  Canada 
(.'oiitractor,  Contract  Record,  Western  Canada  Coal 
Review,  and  Electrical  News,  all  of  which  have  a  large 
circulation  throughout  the  West,  were  prepared  to 
give  considerable  space  to  proceedings  of  the  Institute, 
description  of  works  carried  out  by  members,  or  other 
matters  of  engineering  interest.  Mr.  Canteil  advised 
the  members  to  take  every  advantage  possible  of  such 
exceptional  opportunities  for  publicity. 

Practically  every  angle  of  these  question^)  of  such 
vital  interest  to  the  engineers  was  discussed,  from  the 
university  standpoint,  th&  civic  standpoint,  the  pro- 
fessional and  even  the  public  standpoint,  and  it  would 
seem,  as  if  the  institute  and  the  engineers,  individually 
and  collectively,  are  determined  to  settle  these  issues 
in  the  near  future  in  a  manner  that  will  bring  them 
more  satisfaction  than  they  have  had  heretofore. 

The  Western  professional  meeting  for  1922  will  be 
held  in  V'ancouver,  but  the  date  is  not  yet  fixed.  The 
next  annual  meeting  of  the  parent  institute  will  be 
held  in  Winnipeg  during  February,  1922. 


Good  Roads  Cost  Nothing 

Eventually  a  Policy  of  Improved  Highways  Pays  for   Itself — 
Money  Spent  on  Road  Construction  Guarantees 
National  Prosperity 

By  A.  W.  CAMPBELL,  M.E.I.C.,  Domiuion  Highway  CommisHioner,  Ottawa. 


The  truth  of  the  title  is  substantial  if  emphasis  is 
placed  upon  the  word  "good";  it  is  indubitable  if 
there  be  added  and  stressed  the  word  "eventually," 
premising  always  that  they  are  built  with  a  cost  pro- 
portionate to  transportation  service  only.  It  is  then 
only  another  way  of  saying,  "Good  roads  pay  for  them- 
selves." 

Money  spent  in  building  good  roads  is  more  than  a 
certain  necessary  capital  expenditure,  more  even  than 
an  investment ;  rather  it  is  a  premium  guaranteeing  a 
national  annuity  of  prosperity.  And  so  Canada's  new 
roads  are  being  built  well,  raised  well  up  out  of  wet 
strata,  wide,  straight,  permanent,  in  keeping  with  the 
greatness  of  our  country.  Such  roads  constitute  public 
utilities  that  leaven  the  whole  mass  of  business  rela- 
tions, and  benefit  every  class. 

Road-building  is  the  greatest  building  activity  going 
on  in  Canada  to-day  in  point  of  financial  value;  yet,  in 
the  end,  most  of  these  roads  will  have  cost  the  various 
provinces  and  municipalities  nothing.  The  responsible 
officials  have  come  to  recognize  that  to  allow  bad  roads, 
necessitating  five  horses  for  a  one-horse  load,  to  stay 


had  is  evidence  that  progress  and  prosperity  are  not 
wanted,  and  that  the  communities  unfortunate  enough 
to  be  still  surrounded  by  ruts  are  more  or  less  inviting 
stagnation. 

It  follows  that  the  policy  of  helping  local  municipalL 
ties  to  help  themselves  out  of  the  mud  and  ruts,  and 
of  encouraging  them  to  earn  large  bonuses  for  first, 
and  even  second-class,  road  construction  has  become 
very  popular — a  policy  more  than  justified  by  results. 
It  was  a  splendid  combination  of  native  Yankee 
shrewdness  and  of  practicality  which,  realizing  that 
roads  cost  nothing  if  they  are  or  will  be  used  enough 
to  warrant  making  them  good,  inaugurated  this  policy 
in  North  America  a  quarter  of  a  century  ago. 

The  force  of  such  an  adage  never  dawned  on  the  old 
nickle-wise-dollar-foolish  back-numbers  who  used  to 
Hourish  before  the  good  roads  era,  especially  where 
comparatively  recent  pioneering  conditions  both  fos- 
tered and  demanded  a  scrawny  thrift.  In  Canada  to- 
day it  is  generally  recognized  that  true  thrift  consists 
in  spending  a  dollar  to  .save  or  earn  two.  Especially 
ii>  the  jiresent  a  time  of  enlightenment  regarding  the 
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value  and  benefits  of  improved  roads.  The  whole  tribe 
of  good-enough-for-father-good-enough-for-me  ideas  of 
getting  along  with  what  improvidence  has  endowed  a 
community,  is  becoming  more  and  more  distasteful  to 
Canadians.  The  best,  or  at  least  a  constant  pursuit  of 
the  best,  in  methods  and  conditions  of  transport,  at  all 
events,  is  now  a  pretty  general  ambition.  As  a  general 
thing,  all  classes  immediately  enthuse  over  the  pros- 
pect of  better  roads.  To  the  ubiquitous  motorist  and 
party,  most  probably  none  other  than  an  erstwhile 
back-number,  the  best  is  none  too  good. 

The  question  then  naturally  arises:  Why  the  gen- 
eral satisfaction  at  the  gradual  passing  of  the  old  trails 
of  corduroy,  .studded  with  thank-ye-marms,  lined  with 
boggy  holes  or  groved  by  ruts?  Why  the  extension 
daily  in  each  of  our  provinces,  weather  permitting,  of 
graded,  aligned,  smooth  hard-surfaced  roads?  The 
answer  is,  of  course:  "Because  experience  shows  that 
good  roads  cost  nothing  in  the  long  run,  as  an  initial 
heavy  outlay  in  good  stone  properly  consolidated  and 
shingled,  will  return  to  the  users  in  lower  costs  of  tra- 
vel, through  lesser  quantities  of  oil  and  gasoline 
burned,  in  reductions  of  repair  bills  through  rack  and 
strain,  in  time  saving  through  travelling  more  miles 
per  hour,  and  in  immeasurably  increased  comfort  and 
pleasure  in  travelling." 

That  is,  having  regard  only  to  the  place  good  roads 
have  in  the  scale  of  wealth  producing  agents,  and  as 
factors  in  the  national  economy,  always  excepting 
needless  losses  through  graft  and  wasteful  incomjie- 
tence,  money  spent  in  high-class  highway  construction 
is  as  the  fabled  bread  cast  upon  the  waters.  Providing 
the  first  cost  is  equitably  levied  against  the  political 
units  and  persons  benefitting,  all  are  recouped  in 
economic  values  alone.  Hence  a  genuinely  common 
sense  now  calls  for  stone  of  specified  dimensons,  of 
specified  depths,  and  usually  treated  by  painting  on 
a  mixture  with  specified  materials,  such  as  tar,  oil  or 
cement,  each  of  specified  and  detailed  qualities,  and 
all  put  down  with  approved  methods  under  experienced 
supervision. 

Besides  the  inherent  values  in  agencies  lowering 
costs  of  transportation,  there  are  other  values  quite  as 
important,  recognized  and  negotiable,  in  all  transfers 
of  property  in  localities  served  by  real  roads — roads 
that  are  built.  These  values  cannot  all  be  enumerated 
and  they  vary  in  number  and  amount  in  different 
localities.  But  to  the  extent  that  facilities  are  pro- 
vided for  wider  and  more  pleasant  social  intercourse, 
healthful  living,  more  recreation,  and  greater  apprecia- 
tion of  the  infinite  variety  and  beauty  of  Nature's  set- 
tings, capital  invested  in  good  roads  pay  big  dividends 
on  the  common  stock.  The  value  of  education  varies 
with  the  individual,  and  the  value  of  easy  communica- 
tions varies  with  the  road. 

Canada  may  become  the  Switzerland  of  North  Am- 
erica when  she  has  made  the  values  of  her  countless 
natural  beauty  spots  negotiable  by  building  sufficient 
good  roads.  Eventually  such  roads  will  have  cost  her 
nothing.  It  will  be  statesmanship  wi+h  plenty  of  pre- 
cedents that  will  provide  the  necessary  funds  to  build 
them.  France  has  a  department  of  roads  and  bridges 
that  has  served  the  nation  greatly  in  both  peace  and 
war.  A  fraction  only  of  the  present  bounteous  tourist 
traffic  harvest  being  reaped  in  Prance,  Belgium  and 
Italy  would  be  possible  had  not  the  government  of 
these  countries  placed  huge  sums  at  the  disposition  of 


the  department  of  roads  and  bridges  of  each  to  restore 
and  improve  their  systems  of  highways. 

It  M'ill  be  an  exceedingly  interesting  chapter  of  the 
great  war  that  tells  how  building  and  maintaining 
regular,  efficient  road  communications  saved  many  a 
critical  situation.  Authorities  agree  that  good  roads 
did  much  to  make  victories  possible  at  the  first  battle 
of  the  Marne  and  at  Verdun.  Had  Poland  and  Galicia 
been  interlaced  with  decent  roads,  numerous  battles  in 
which  expected  support  and  reinforcements  arrived 
too  late  might  have  had  different  endings  with  a  sav- 
ing of  thousands  of  lives  and  millions  of  roubles.  The 
good  roads  of  France  co.st  her  nothing ;  the  bad  roads 
of  Russia  eventually  lead  to  political  and  economic 
bankruptcy. 

In  peace  or  war,  good  roads  cost  nothing  eventually. 


THE  ACTIVATED  SLUDGE  PROCESS  OF  SEWAGE 
PURIFICATION 

By  William  Ransom,  M.  Inst.  C.E.,  City  Surveyor  of 
Worcester.* 

The  purification  by  means  of  the  activated  sludge 
process  has  been  well  summarized  by  Professor  Fowler 
when  he  states  that  it  effects  three  operations,  viz.,  a 
clarifying  action  rapid  carbon  oxidation,  and  nitrifi- 
cation, which  are  carried  on  simultaneously  without 
any  line  of  demarcation. 

Broadly  speaking  all  activated  sludge  plants  are  de- 
signed upon  the  following  lines:  (1)  Preliminary 
treatment  by  removal  of  detritus  and  screening.  (2) 
Aerating  tank  treatment,  in  which  compressed  air  agi- 
tates the  sewage,  distributes  the  activated  .sludge,  and 
supplies  oxygen  to  the  aerobic  bacteria.  Activated 
sludge  must  be  present  in  a  certain  proportion  in  order 
to  inoculate  the  raw  sewage  and  to  quickly  effect  the 
requisite  purification.  (3)  Settlement  tank  treatment 
for  the  removal  of  the  suspended  sludge,  and  the  draw- 
ing off  of  the  effluent  which  is  sufficiently  purified  to 
be  discharged  direct  into  a  river  or  stream.  Part  of 
the  settled  sludge  has  to  be  returned  to  the  aerating 
tank  for  activating  purposes,  while  the  rest  can  be  used 
for  manurial  or  fertilizing  purposes.  (4)  Disposal  of 
the  surplus  sludge. 

Methods  of  Application 

In  the  early  stages  of  bacterial  purification  the  fiJl- 
and-draw  method  was  adopted,  but  it  was  superseded 
by  the  continuous  method.  A  similar  evolution  has 
taken  place  in  the  activated  sludge  process,  and  the 
fill-and-draw  method  has  been  rejilaced  by  the  con- 
tinuous method. 

Mechanical  means  for  agitating  the  mixture  of  acti- 
vated sludge  and  sewage  in  the  presence  of  air  will 
yield  the  same  results  as  agitation  by  means  of  com- 
pressed air.  Mr.  J.  Haworth  at  Sheffield  has  produced 
by  mechanical  agitation  very  satisfactory  effluents,  and 
experiments  are  now  being  carried  on  in  Glasgow  and 
different  parts  of  the  country,  but  it  is  doubtful  whe- 
ther the  cost  of  mechanical  agitation  will  be  able  to 
compete  with  the  compressed  air  method. 

Mr.  Haworth  has  secured  agitation  by  means  of  me- 
chanically driven  rotary  paddles,  and  aeration  is  ef- 
fected by  means  of  contact  between  the  surface  of  the 

•From  a  paper  presented  at  the  annual  meeting  of 
the  Institution  of  Municipal  and  County  Engineers. 
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sewage  and  the  jitmosphere.  This  recjuires  the  use  of 
shallow  tanks,  and  the  atmospheric  snrfaee  has  to  t)e 
regulated  in  proportion  to  the  strength  of  the  sewage. 
At  Glasgow  it  has  l)een  found  that  the  period  of  aera- 
tion requires  to  ho  doubled  when  niechanieal  agitation 
is  employed. 

Tt  will  probably  be  found  that  research  work  in  the 
future  will  discard  metdianica!  agitation  and  tend  in 
the  direction  of  securing  the  most  economical  depth  of 
tank  with  the  minimum  of  comi)ressed  air  to  secure  cir- 
culation and  aeration. 

Some  recent  experiments  have  been  (-ari-ied  out  at 
Pasadena  in  California.  Aeration  and  agitation  were 
effected  by  pumping  the  sewage  and  air  into  the  bot- 
tom of  an  activating  tank  through  perforated  revolv- 
ing arms.  It  was  found  necessary  to  supply  com- 
l)ressed  air  to  secure  proper  purification,  and  the  pro- 
cess proved  more  costly  than  the  usual  method  of 
activation.  Another  experimental  method  has  been 
tried  at  Hermcsa  Beach,  California,  where  a  diffusion 
wheel  or  impeller  type  of  pump  was  used  at  the  foot 
of  the  intake  pipe  for  drawing  in  the  air  and  sewage. 
Here  again  activation  was  imperfect,  and  mechanical 
agitation  found  to  be  no  satisfactory  substitution  for 
the  ordinary  method  by  means  of  compressed  air 
through  dififusers. 


Advantages  of  Process 

The  activated  sludge  process  may  be  depended  upon 
to  remove  about  90  per  cent,  of  bacteria  and  about  95 
per  cent,  of  the  suspended  matter  from  the  sewage. 

The  advantages  of  the  process  are  manifest  from  the 
inspection  of  any  installation.  There  is  freedom  from 
the  smell  nuisance,  and  also  from  the  plague  of  flies  so 
often  associated  with  sewage  disposal.  The  area  of 
land  required  for  the  treatment  is  extremely  small,  and 
the  resulting  sludge  is  one  of  the  most  valuable  yet 
produced  by  any  sewage  process.  Cold  weather  has 
very  little  effect  upon  the  process.  In  America  it  has 
been  found  that  it  is  sometimes  necessary  in  severe 
weather  to  increase  the  supply  of  air. 

Finality  has,  of  course,  not  yet  been  attained  in  the 
process.  There  is  room  for  experimental  work  in  many 
directions,  such  as  air  distribution,  circulation,  size 
and  shape  of  tanks,  arrangements  for  reducing  velo- 
city and  hastening  sedimentation,  and  last,  but  not 
least,  the  profitable  disposal  of  the  sludge.  Each  new 
installation  will  produce  its  quota  towards  the  solu- 
tion of  these  problems,  and  sewage  engineers  will  con- 
tribute to  the  general  knowledge  and  advancement  of 
the  process  as  they  record  the  successes  and  failures  of 
their  experimental  work. 


The  Intensive  Road    Building 

Programs  of  the  Present 

Day  Have  Been  Made 

Possible  Only  by 

Motor  Trucks 

The  l)Ottoni  views  ilhistrate  some  o|>«>rationi»  in 
cotiiicction  with  the  coiifitnu-tii)ii  of  Ontario  high- 
ways. From  left  to  right  the  picturep  show:  Kilmer 
and  HarlH'r's  o-ton  track  loading  hot  asphalt  on  the 
t)uiiilas  mountaiii  provincial  hiphway:  spreading  hot 
as])halt  on  the  sjime  road;  gravel  U-ing  dumpetl  on 
one  of  the  Brant  county   roads. 

The  illnstrationg  at  the  side  show  tar  spreading 
ilevice.-i  attaehe<l  to  motor   tracks. 

The  tracks  shown  are  all  Leyi^im>  uiarhinea. 
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Standard  Specifications  for  Road  Con- 
struction Are  Unworkable 

The  Author  Believes  that  the  Varying  Conditions  Under  \yhich 

Highways  Are  Projected  Make  Too  Much  Standardization 

Undesirable— A  Definite  Policy  Must  be  Pre-determined 

By  M.  A.  Lyons,  A.M.B.I.C,  Chief  Engineer  Good  Beads  Board,  Manitoba.* 


Three  rears  af?o  at  the  Western  professional  meeting 
of  the  Engineering  Institute  of  Canada  at  Saskatoon, 
following  papers  on  road  construction    in    the    three 
Western  provinces,  the  apparent  difEerence  of  practice 
in  the  construction  of  earth  and  gravel  roads  was  noted 
by  some  of  the  engineers  present,  and  a  comniittee  of 
three,  one  engineer  from  each  of  the  three  prairie  pro- 
vinces, was  appointed  to  draft  up  "standard  specifi 
cations  including  a  road  policy."    I  do  not  think  that 
the  movers  of  the  resolution  realized  just  what  result 
was  to  be  obtained  from  this  resolution  and  I  am  sure 
it  has  never  been  clear  to  me  just  what  was  desired. 
Standardization  in  Specifications  Not  Desired 
Examining  this  resolution,  it  appears  to  me  that  it 
might  have  been  worded  to  read  "a  road  policy  in- 
cluding standard  specitications  for  roads."     I  do  not 
believe  that  road  specitications  should    be    made  too 
standard  or  even  any  specification  so  standard  that  it 
cannot  be  adapted  to  the  economic  situation.     While 
there  are  certain  fundamental  principles  underlying 
road  construction,  it  is  my  opinion  that  every  piece  of 
road  must  be  considered  by  itself.     The  depth  of  the 
drainage  ditches,  the  amount  of  earth  in  the  road,  the 
width  of  the  road,  the  crown  of  the  road,  the  location 
of  the  drainage  ditches,  the  shape  of  the  ditches,  must 
be  varied  to  suit  the  soil,  the  method  of  doing  the  work 
and  the  economic  needs  of  the  community.    In  a  roll- 
ing country  of  light  soil,  and  well  settled,  the  type  of 
road  must  be  essentially  different   from   the   type   re- 
quired in  a  low,  level  country,  where  the  top  soil  is 
of  poor  road  material,  where  the    sub-soil    is    heavy 
gumbo  and  where  the  traffic  is  comparatively  light.    I 
feel  confident  that  a  road  specification  suitable  for  the 
comparatively  arid  rolling  foot  hills  of  Alberta  would 
not  do  for  some  of  the  wet,  low  lying  country  border- 
ing on  Lake  Winnipeg.    A  roadway  24  feet  wide  might 
be  justified  in  a  section  of  the  country  where  there  was 
a  heavy  traffic,  while  it  might  be  economically  unsound 
to  construct  more  than  a  16-foot  roadway  or  even  less 
in  a  sparsely  settled  district.    I  therefore  submit  that 
either  specifications  for  standard  roads  or  standard 
specifications  for  roads  are  not  really  feasible.  In  fact, 
I  am  wondering  if  there  is  not  sometimes  an  inclination 
to  follow  standard  specifications  too  closely,  and  I  feel 
that  the  engineer  does  not  make  as  full  use  of  his  own 
technical  training,  judgment  and    experience    as    he 
should  and  that  consequently  designs  are  not  as  econo- 
mical as  they  might  be  for  the  condition  for  which  the 
design  is  made.     It  appears  to  me  that  the  value  of 
these  professional  meetings  lies  in  hearing  the  other 
man's  problems  and  how  he  solves  them  rather  than  in 
trying  to  have  one  engineer  do  things  the  same  as  an- 

•Kead  in  leading  the  discussion  on  the  development  of  trunk 
highways  at  the  Western  Professional  Meeting  of  the  Engin- 
eering Institute   of   Canada,   Saskatoon,  August  10  to  12. 


other  engineer  under  entirely  different  conditions. 
A  Policy  is  the  First  Consideration 

I  have  suggested  that  the  matter  of  road  specifica- 
tions is  a  portion  of  the  wider  question  of  a  road  pol- 
icy. This,  I  believe,  is  the  vital  question  for  those  in- 
terested in  roads.  The  construction  of  roads  cannot 
be  placed  on  a  proper  basis  until  the  sound,  fuiidamen- 
tal  principles  underlying  a  road  policy  have  been  es- 
tablished and  adopted,  and  I  know  of  no  man  who  is, 
or  should  be,  better  equipped  to  assist  in  the  discovery 
of  these  principles  than  the  engineer,  and  once  having 
these  principles  established,  I  know  of  no  better  men 
to  compel  them  to  be  put  into  effect  than  the  engineers, 
if  they  will  only  so  thoroughly  believe  in  these  prin- 
ciples that  they  will  endeavor  to  show  others  why 
these  are  sound  principles  and  will  unselfishly  stand 
on  these  principles,  believing  them  to  be  for  the  public 
welfare. 

In  any  undertaking  to  be  successful  it  is  absolutely 
essential  to  have  a  general  plan  to  work  to,  and  in 
order  to  prepare  a  plan  the  object  of  the  undertaking 
must  be  understood.  Like  all  transportation  systems, 
there  are  two  objects  to  be  attained — one  economic  and 
one  social.  The  social  value  of  the  system  cannot  be 
measured  by  human  standards,  but  are  none  the  less 
valuable  for  this.  The  economic  value  of  a  transpor- 
tation system  can  be  studied  and  measured,  and  in 
order  to  get  the  greatest  value  for  money  spent  on  a 
transportation  system  we  find  that  we  are  immediately 
confronted,  not  with  a  town  planning  system,  but  a 
provincial  planning  system.  We  find  that  our  roads 
are  a  vital  part  of  our  whole  economic  system.  The 
first  question  therefore  arises:  Is  the  development  of 
our  province  proceeding  along  the  most  economical 
line?  Is  it  more  economical  to  induce  settlers  to  open 
up  new  territory  and  construct  a  poor  system  of  roads 
to  it  while  the  older  settled  portions  of  the  province 
are  not  fully  developed,  or  is  it  more  economical  to" 
fully  develop  the  older  portions  of  the  province  and 
supply  a  thickly  settled,  well  developed  country  with  a 
first-class  transportation  system  and  then  to  develop 
gradually  to  outlying  districts  along  a  provincial-wide 
plan  as  this  becomes  justified! 

We  see  that  the  principles  underlying  the  develop- 
ment of  a  transportation  system  are  intertwined  with 
a  provincial-wide  investigation  of  the  suitability  of 
lands  in  the  older  districts  for  further  development, 
and  the  study  as  to  whether  or  not  it  is  better  to  de- 
velop these  before  opening  up  new  lands. 

When  Wm  Good  Roa4s  Pay? 

Only  about  one-third  of  th?  organized  portion  of 
Manitoba  is  under  cultivation  or  referring  to  the  older 
and  more  thickly  settled  portions,  slightly  over  one- 
half  is  under  cultivation.     The  first  question:     Is  the 
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rciiiaiiiiiip;  portion  .siiitHhIc  for  Rultivatioii  ?  A  careful 
survey  would  answer  this  question.  Is  it  more  econo- 
mical to  develop  the  arable  portions  of  the  high-priced 
lands  and  provide  good  transportation  systems.  Or 
develop  the  low-priced  new  land  and  supply  tliis  terri- 
tory with  a  jioor  system  and  a  fair  oiu'  of  the  settled 
portions.  Here  is  a  field  for  investigation,  but  in  order 
to  show  that  it  is  not  ail  in  favor  of  developing  the 
new  section  I  wish  to  point  out  the  following.  Take  a 
certain  municipality  in  a  new  section  of  the  northeast 
of  Manitoba.  It  has  an  area  of  530,000  acres,  of  which 
2,;i()0  are  reported  as  under  cultivation,  and  has  about 
l,(i()0  resident  farmers,  an  average  of  less  than  1.5 
acres  per  farmer.  Think  of  the  miles  of  roads  which 
must  be  constructed  for  the  produce  of  1.5  acres  of 
land.  In  order  to  serve  this  large  number  of  people 
in  such  a  poorly  cultivated  district  the  roads  must  be 
far  frtun  good.  Think  of  the  cost  of  hauling  the  sur- 
plus to  nmrket  over  this  road,  if  there  was  any  sur- 
plus! This  farmer  would  be  in  the  same  position  as 
the  man  who  recently  sent  a  carload  of  sheep  to  Win- 
nipeg to  be  sold.  After  making  the  sale  the  broker 
wired  that  the  farmer  must  send  him  $1.35  additional 
to  make  up  losses  on  the  sale.  The  farmer  wired  back 
that  he  did  not  have  the  money,  but  would  send  the 
broker  anotlier  carload  of  sheep.  The  man  with  the 
1.5  acres  would  owe  himself  money  before  he  got  half 
way  to  town. 

Consider  another  certain  municipality  in  a  well  set- 
tled district  with  an  area  of  275,000  acres,  of  which 
1()6,000  acres  are  under  cultivation,  and  which  has  483 
resident  farmers.  The  average  number  of  acres  under 
cultivation  per  farmer  is  about  340.  Here  is  a  place 
where  the  cfonstruction  of  good  roads  would  pay. 
Would  it  not  be  better  to  have  the  l,(iOO  farmers  who 
now  have  1.5  acres  under  cultivation  settled  in  a  coun- 
try where  60  per  cent,  is  under  cultivation  and  con- 
struct for  this  fully  developed  municipality  a  first- 
class  system  of  trans])ortation? 

These  exanqjles  show  that  the  first  step  in  our  road 
I)()licy  is  provincial  planning. 

The  Desirability  of  a  Road  Policy 

It  does  not  appear  to  me  that  the  adoption  of  a  road 
policy  by  this  meeting  would  really  get  us  any  great 
distance  towards  our  goal.  We  either  do,  or  do  not 
l)elieve  that  a  general  road  policy  for  the  prairie  pro- 
vinces is  desirable.  If  we  do  not  believe  that  it  is  de- 
sirable why  go  to  the  trouble  of  establishing  a  certain 
road  policy  as  the  policy  of  the  Western  branches  of 
the  Engineering  Institiite?  If  we  really  do  believe 
that  such  a  policy  is  desirable  let  us  take  off  our  coats 
and  get  to  work  and  find  out  what  is  the  proper  policy, 
for  if  we  thorouglily  believe  that  the  policy  is  neces- 
sary and  make  no  attempt  to  get  it  it  seems  to  me  that 
we  are  hardly  sincere  and  that  we  fall  short  of  doing 
our  full  duty.  You  will  say  that  a  committee  was  ap- 
pointed to  draft  this  policy,  but  there  is  a  little  more 
to  it  than  writing  out  a  nicely  reading  road  policy. 
After  the  policy  is  drafted,  it  is  of  no  use  unless  it  is 
put  into  eft'ect  and  the  money  found  for  carrying  it  out. 
This  means  that  governments  must  be  favorably  in- 
clined to  the  policy ;  taxpayers  must  see  the  soundness 
of  it;  agriculturists,  merchants,  nuiuufaeturers  and 
auto  dri\ers  are  interested  in  it  and  must  be  consulted; 
financial  men  must  know  that  the  policy  is  sound. 
Until  these  classes  of  men  are  satisfied,  the  mere  draft- 
ing of  a  road  policy  and  its  adoption  by  this  meeting 


would  not  actually  achieve  what  we  say  we  desire,  al- 
though its  adoption  by  this  meeting  might  mark  it  a* 
very  worthy  of  careful  consideration. 

Persotuilly  I  think  that  a  sound,  comprehensive  road 
policy  is  absolutely  essential  to  ensure  the  wise  spend- 
ing of  the  large  sums  of  money  which  will  go  into  road 
construction  in  Western  Canada.  Someone  must  and 
will  take  the  lead  in  ascertaining  what  this  policy 
should  be  and  why  should  not  this  Institute  take  the 
initiative?  It  has  been  suggested  that  one  way  of  do- 
ing this  would  be  an  offer  of  assistance  to  the  govern- 
ments by  the  Institute,  towards  studying  and  drawing 
up  a  road  policy.  Personally  I  had  in  mind  the  feasi- 
bility of  going  a  little  further  and  have  the  Institute, 
or  a  committee  appointed  by  the  Institute,  endeavor 
to  call  a  meeting  of  representatives  from  the  three  gov- 
ernments, from  the  unions  of  municipalities,  from  ag- 
ricultural .societies,  and  from  the  motor  leagues,  to 
make  a  study  of  a  road  policy.  Now  all  this  means  a 
lot  of  hard,  ceaseless  and  discouraging  work,  and,  after 
a  proper  policy  is  arrived  at,  a  lot  of  further  work  of 
education,  publicity  and  persuasion  before  the  policy 
can  be  put  into  effect.  The  policy  will  cover  the  ex- 
I)enditure  of  millions  of  dollars  Which  must  come  out 
of  the  pockets  of  the  taxpayers;  and  before  the  tax- 
payer can  be  separated  from  his  dollar  he  will  have  to 
be  shown  where  he  is  going  to  get  one  dollar  and  eight 
cents  back  in  some  form  or  other.  But  if  this  meeting 
is  absolutely  sincere  in  its  belief  that  the  adoption  of 
a  road  policy  in  the  three  Western  provinces  is  desir- 
able, now  is  the  time  to  start  unbuttoning  our  coats 
for  some  hard  work.  Having  been  in  touch  with  road 
construction  for  the  past  eight  years,  I  might  point 
out  to  those  whose  thoughts  have  been  along  different 
lines  of  work,  some  of  the  points  to  be  considered  in  a 
road  policy. 

Points  to  be  Considered 

Probably  tirst  comes  the  general  policy  of  how  the 
work  is  to  be  handled,  whether  by  the  provincial  gov- 
ernment, the  municipal  governments  or  both.  If  by 
the  provincial  government,  is  it  to  be  by  a  commission 
or  by  a  minister  of  highways,  or  as  a  sub-department 
of  another  department?  Here  is  where  you  will  strike 
snag  No.  1,  or  perhaps  it  had  better  be  called  a  sunken 
rock. 

Classification 

Next,  undoubtedly,  is  the  classification  of  roads. 
This  is  es.sential  in  order  to  ascertain  the  class  of  con- 
struction, the  cost  of  construction  and  a  fair  division 
of  costs.  There  are  the  two  purposes  of  roads:  First, 
to  bring  the  wealth  of  the  farm  to  the  main  arteries  of 
the  transportation  system,  the  railways;  second,  as  pas- 
senger routes  or  through  roads  or  provincial  highways. 
These  last  are  sometimes  of  little  value  locally,  and  in 
order  to  serve  through  traflSc  in  many  cases  must  be 
of  a  much  higher  type  of  road  than  will  be  warranted 
by  the  local  traffic ;  and,  on  the  other  hand,  many  road;- 
which  serve  as  highways  will  be  af  greater  benefit 
locally  as  market  roads  than  as  through  roads.  Market 
roads  will  be  divided  in  two  or  perhaps  three  classes. 
Then  there  are  the  town-to-town  roads  which  mostly 
serve  some  local  purposes.  As  a  rule,  however,  these 
are  also  main  market  roads. 

It  therefore  appears  that  there  might  be  four  classes 
of  roads  in  Western  Canada.  Now  the  problem  is  to 
classify  these  roads;  and  to  say  who  is  to  do  the  cia.ssi- 
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fyiii":.  Slmll  the  roads  be  classified  and  their  classifi- 
cation fixed  by  legislation  so  that  there  cannot  he  fur- 
ther dispute  or  shall  the  system  remain  fiexible  with 
its  endless  disputes  entailed?  Shall  the  classification 
be  done  arbitrarily  by  a  body  appointed  to  go  carefully 
into  the  matter,  or  shall  it  be  done  by  the  local  au- 
thorities and  their  decisions  followed,  or  shall  it  be 
done  by  a  dozen  other  methods  which  might  be  sug- 
gested. I  want  to  tell  you  that  there  are  whole  bunches 
of  worry  and  chances  for  disagreements  wrapped  up 
in  these  questions. 

After  the  roads  are  classified  how  is  the  cost  to  be 
apportioned?  Who  by,  and  on  what  basis?  Who 
should  pay  for  provincial  highways?  Should  the  mo- 
torist pay  the  greater  proportion?  Undoubtedly  any 
construction  of  a  good  Western-wide  system  of  high- 
ways is  worth  more  to  the  motorist  who  uses  them  than 
any  license  which  he  has  to  pay  now.  Some  provincial 
highways  are  of  very  little  local  value ;  others  are  of 
more  value  locally  than  they  are  to  the  motorist.  Who 
is  going  to  pay  for  the  market  roads?  Are  they  of 
Kucii  indirect  general  value  to  the  i)rovince  as  a  whole 
that  the  city  tax])ayer  should  i)ay  his  share  or  is  tht; 
farmer  the  man  who' will  get  the  greater  part  of  the 
value  for  every  dollar  spent?  Who  is  going  to  say  how 
these  costs  will  be  apportioned?  How  about  financing? 
Who  will  do  it,  and  how  shall  it  be  done?  Shall  the 
provincial  government  do  it  all  and  collect  from  the 
municipalities?  I  can  give  you  instances  which  would 
lead  you  to  consider  this  method.  Shall  the  munici- 
palities do  their  share  and  the  government  its  share  ? 
There  are  good  reasons  for  doing  it  this  way.  Shall 
any  department  of  the  government  have  any  control 
over  the  municipality  in  the  spending  of  its  share? 
Should  the  Dominion  government  bear  a  share  of  the 
cost,  and,  if  so,  which  roads  and  under  what  condition 
and  to  what  extent?  How  shall  the  work  be  paid  for? 
Entirely  out  of  capital  expenditure,  partly  out  of  capi- 
tal expenditure,  out  of  current  funds,  entirely  by  de- 
bentures or  partly  by  debentures,  and  for  what  term 
of  years  should  the  debentures  be  issued? 

Cannot  be  Settled  by  Engineers  Alone 

Then,  about  construction.  Who  will  have  charge  of 
this,  the  municipality,  the  government  or  dual  respon- 
sibility? Should  the  government  do  any  construction 
or  establish  industries  to  assist  in  constructing  roads? 
These  are  some  of  the  points  which  must  be  settled  be- 
fore an  acceptable  policy  can  be  drafted  and  ones 
which,  in  my  opinion,  cannot  be  settled  by  engineers 
alone. 

I  thercfoie  submit  as  my  own  opinion  that  when  w' 
were  asked  to  draw  up  a  "standard  road  specification" 
you  asked  for  something  which  is  not  desirable,  and 
when  you  added  "including  a  road  policy"  you  handed 
to  the  three  men  something  which  they,  as  engineers 
alone,  cannot  satisfactorily  handle.  I  do  believe,  how- 
ever, that  this  Institute  can  be  the  nucleus  of  an  effort 
to  discover  and  establish  a  proi)er  road  policy  for 
Western  Canada,  if  we  will  but  put  the  same  force 
into  our  efforts  that  we  are  accustomed  to  put  in  tasks 
which  we  allow  others  to  set  for  us,  but  we  must  .seek 
the  co-operation  of  other  bodies  of  men  in  order  to 
inake  a  success  of  a  road  policy. 

These  views  are  put  forward  not  with  the  idea  of 
discouraging  the  drafting  of  a  road  policy,  but  to  point 
out  the  desirability  of  securing  the  co-operation  of 
other  interested  bodies  in  ascertaining  what   is  a   de- 


sirable road  i)olicy  and  then   how   it  can   be  put   into 
(•  fleet. 

There  are  these  two  things  about  a  road  policy: 
First,  the  drawing  up  of  the  policy,  and,  second,  get- 
ting it  ado])ted,  and  I  reiterate  that  it  is  almost  useless 
to  draw  uj)  a  policy  if  we  do  not  intend  to  secure  its 
adoption.  Jn  drawing  up  the  policy  we  must  have  the 
\iews  of  othei"  j)eople  interested,  as  well  as  the  views 
of  the  engineers,  and  in  getting  it  put  in  force  it  cer- 
tainly must  have  tlie  public  opinion  back  of  it  as  well 
iis  that  of  the  several  governments,  and  I  again  poinr 
out  that  the  establisliing  of  a  road  policy  is  a  part  of 
the  wider  problem  of  provincial  planning. 


Oils  for  the  Preservation  of 
Gravel  and  Macadam  Roads 

The  enormous  mileage  of  gravel  and  macadam 
roads  and  streets  require  some  attention  in  order  to 
make  their  use  by  traffic,  comfortable  to  persons  or 
to  jjrotect  them  from  rapid  deterioration  caused  bv 
the  wear  of  traffic  until  an  opportunity  presents  itself 
to  make  substantial  betterments.  For  these  uurpos'.'s 
aspbaltic  oils,  called  road  oils,  are  much  used  for  the 
surface  treatment.  .Such  oils  are  usually  an  inter- 
mediate product  in  the  reduction  of  crude  oetroleum 
to  asjjhalt,  aithough  the  crude  highly  asphaltic  petrol- 
eums are  also   sometimes   used  for  this   i)urpuse. 

There  are  two  g^eneral  classes  of  ?oad  oil.  the 
one  sutficie'itly  fluid  for  cold  api^lication  and  •the 
other  so  vi.scous  that  it  must  be  heated  before  appli- 
cation. The  former  t)rdinarilv  contains  a  lower  per- 
centage of  asjihalt  than  the  latter  and  the  beneficial 
results  from  its  use  are  not  of  such  low  duration. 
It  has  the  advantage,  however,  of  being  more  con- 
veniently and  less  expensively  handled.  Successful 
treatment  with  either  class  reatiires  that  the  road 
surface  shall  be  in  good  state  of  reiiair.  well  consoli- 
dated, free  from  holes  or  dei:)ressions  and  thoroughly 
swept  for  the  removal  of  dust  and  detritus  before  the 
ajjplication  is  made.  Newlv  constructed  roads  should 
be  permitted  to  consolidate  under  traffic  before  the 
o.l  is  applied.  Applications  can  best  be  made  by 
means  of  a  pressure  distril)utor.  Uniformitv  in  rate 
•)f  applications  is  essential   to  aood  results. 

The  cold  oil  should  be  ai)i)lied  at  the  rate  of 
from  one-third  to  one-half  eallon  per  square  yard 
depending-  u|)on  the  absorptive  capacity  of  the  road 
surface.  This  application  should  be  covered  with  a 
uniform  layer  of  dustless  broken  stone,  all  of  which 
will  pass  a  one-half  or  three-auarter  inch  laboratory 
screen,  or  with  pea  gravel  in  an  amount  just  suffi- 
cient to  absorb  the  oil  and  prevent  the  surface  from 
picking  up  under  traffic.  As  the  oil  becomes  more 
\  iscous  on  exposure,  a  thin  asphalt  mat  or  carpet  is 
produced  which  under  favorable  conditions  should 
last  throughout,  at  least  one  season.  Subsequent 
treatments  with  from  one-tenth  to  one-fifth  gallons 
]>cr  square  yard  before  the  old  mat  has  worn  out, 
should    produce    equally    serviceable    results. 

The  hot  oil  is  usually  brought  to  a  temperature 
of  200  de.  F.,  before  applying,  the  rate  of  application 
being  about  the  same  as  for  the  cold  oil.  .V  somewhat 
thicker  and  more  durable  mat  is  produced  owing  to 
the  higher  percentage  of  asphalt  which  the  oil  con- 
tains,   and    except    under    severe    conditions    a    single 
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treatment  should  i)rii\e  etTcctivc  for  two  or  more 
years,  providing  that  Ijreaks  in  the  mat  are  i)atched 
as  they  occur. 

In  addition  to  the  two  classes  of  asphalt  oils 
which  have  been  described  there  is  a  third  class 
known  as  dust  laying  oils.  Such  oils  should  not  be 
used  for  the  purpose  of  buildinir  a  mat  over  the  road 
surface.     They   should   be   ai)pKed   only    in   sufficient 


quantity  to  lay  the  dust  on  the  road  and  not  be 
covered  with  stone  chips  or  pea  gravel.  From  one- 
eighth  to  one-fourth  gallon  per  square  yard  is  usually 
sufficient  for  this  purpose.  Successive  light  applica- 
tions may  be  made  as  the  road  beeins  to  show  signs 
of  becoming  dusty.  'I'hus  during  a  season  a  single 
treatment  may  jirove  sufficient,  but  three  or  four  may 
be   rc(|U  red    according   to   local    conditions. 


Concrete    Ghuting    Equipment 

Practical  Information  on  the  Erection,  Operation  and  Maintenance 

of  Plants  for  Pouring  Concrete  by  Towers  and 

Chutes — Typical  Cost  Figures 

(From  Engineering  News  Record) 


There  are  two  types  of  concrete  chuting  outfits  in 
use,  (1)  boom  plants  under  which  may  be  classified 
unit  plants  and  (2)  continuous  line  plants.  The  eon- 
tiinious  line  i)lant  has  ('able-snijported  chutes.  Tt  is 
the  original  form,  l)ut  has  been  perfected  by  including 
improvements  developed  in  the  boom  plant. 

The  boom  plant  is  used  almost  entirely  for  building 
work,  and,  it  is  worth  noting,  i.s  jjrobably  the  largest, 
machine  built  commercially  for  handling  concrete.  The 
unit  i)laut  differs  from  the  boom  plant  in  that  it  has  no 
separate  boom.  The  first  section  of  the  chute  is 
trussed  and  a  head  line  is  used.  This  type  of  plant  is 
of  a  simpler  design  and,  as  a  general  rule,  is  less  ex- 
j)eusive  than  the  boom  plant,  although  it  requires  about 
10  ft.  more  liead  room  to  maintain  tlie  proper  angle  for 
the  head  line. 

For  continuous  line  plants,  which  are  best  suited  to 
bridge  and  dam  construction  and  other  types  of  ex- 
tensive operations,  the  arrangements  are  more  varied. 
Here  counter-weight  chutes,  developed  primarily  for 
boom  i)lants,  are  added  to  give  the  chutes  range  beyond 
the  line  of  the  supjiorting  cable. 

Plant  Construction 

Both  steel  and  wood  towers  are  used  for  chute 
plants.  Although  sectional  steel  towers  are  the  most 
economical  in  the  long  run,  there  are  still  more  wood 
towers  used  tlian  steel.  The  life  of  a  wood  tower  is 
limited  to  two  or  three  .jobs;  the  steel  tower,  with  ordi- 
nary care,  should  be  good  for  an  indefinite  number  of 
jobs.  The  first  cost  of  a  steel  tower  is  greater  than 
that  of  the  wood,  but  the  steel  tower  effects  a  saving  in 
erection  and  dismantling  cost  which  pays  for  it  on 
three  or  four  jobs.  Wood  towers  may  be  bolted  or 
spiked;  the  salvage  is  greater  with  the  bolted.  A  good 
average  figure  for  replacement  on  a  wood  tower  is  35 
per  cent,  for  erection.  Steel  towers  are  built  in  sec- 
tions of  15  or  20  ft.  Each  tower  has  a  standard  bottom 
section  which  contains  the  tilting  chute  and  swivel 
sheave  and  a  top  section  which  contains  the  necessary 
top  sheaves.  It  may  be  increased  or  decreased  in  size 
by  adding  or  subtracting  standard  intermediate  sec- 
tions. All  steel  towers  are  fabricated  to  template  so 
that  the  various  parts  are  interchangeable. 

Whether  using  wood  or  steel  towers,  the  rule  for  de- 
termining the  maximum  height  of  the  tower  required 
is  as  follows:  "Take  the  maximum  height  at  which 
concrete  is  to  be  poured  above  the  tower  base  and  add 


to  this  one-third  of  the  distance  through  which  the 
concrete  is  to  be  chuted,  which  takes  care  of  the  neces- 
sary fall  in  the  (diute  line.  To  this  sum  add  20  to  30 
ft.  for  necessary  tower  head  room." 

There  are  two  general  types  of  chute  sections,  the 
half-round  and  the  egg-shaped.  Each  has  its  particu- 
lar advantages  and  each  fills  all  general  specifications. 
Any  chute  12  in.  or  14  in.  wide  and  at  least  8  in.  deej) 
will  handle  all  the  concrete  that  it  is  practicable  to 
hoist  into  it,  under  average  conditions,  if  placed  on  u 
slope  of  one  vertical  to  three  horizontal,  the  recom- 
mended slope  for  chutes. 

Chutes  are  now  >ised  in  the  construction  of  dams  and 
other  massive  structures  where  plum  stones  were 
formerly  used,  it  having  been  found  that  a  l:3:6i3  mix 
can  be  thus  employed  and  handled  at  a  considerable 
saving  in  cement.  By  this  mix  is  meant  one  part  of 
cement,  three  parts  of  sand  and  six  parts  of  stone  pass- 
ing through  a  2  in.  screen  and  three  parts  of  stone 
passing  through  a  4  in.  screen. 

The  standard  chute  made  by  various  manufacturers 
ill  this  country  is.  at  the  present  time.  12  or  14  gage 
metal.  The  heavier  chute  means  longer  life  and  the 
length  of  life  of  a  chute  depends  entirely  upon  the 
type  of  aggregate  used  in  the  concrete.  Gravel  is  com- 
paratively easy  on  chutes,  but  trap  rock  or  very  sharp, 
hard  sand  .shortens  the  life  of  the  chute  considerably. 
The  method  used  for  prolonging  the  life  of  a  chute  is 
reliuing.  These  reliners  can  be  placed  in  the  chute  at 
the  factory  or  later  on  at  the  job.  They  consist  of  a 
sheet  of  metal  shaped  to  conform  with  the  chute  and 
of  the  same  thickness  as  the  chute.  This  reliuer  covers 
that  part  of  the  chute  which  comes  in  contact  with  the 
concrete. 

It  is  very  hard  to  state  definitely  the  length  of  life 
of  a  chute  in  cubic  yards  of  concrete,  as  it  depends 
upon  so  many  different  factors.  As  a  general  average. 
the  14-gage  chute  has  a  carrying  capacitv  of  between 
8.000  and  10,000  cu.  yd. 

Chute  connections  are  a  very  important  feature  of 
chuting  equipment.  They  are  of  two  kinds:  ^ne  for 
continuous  line  chute  where  no  change  in  direction  is 
reipiired  nor  swiveling  action  nece.s.sary,  and  one  for 
boom,  unit  and  continuous  line  plants  where  swiveliusj 
is  a  necessary  requirement.  The  purpose  of  the  first 
type  of  connection  is  to  provide  flexibility  in  the  chute 
line.     It  should  be  easy  of  attachment  and  not  change 
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or  interrupt  the  flow  of  concrete.  The  puriiose  of  the  c 
second  type  is  to  provide  means  for  swivelinp  so  that 
the  concrete  can  be  poured  over  a  considerable  area 
from  the  end  of  the  chute.  This  chute  connection 
should  be  designed  to  reduce  splashing  to  a  minimum, 
provide  a  stable  support  to  prevent  the  chute  from  tip- 
ping, and  to  give,  as  near  as  possible,  no  interference 
to  the  flow  of  concrete.  In  selecting  any  chute  section 
it  is  advisable  to  see  that  the  chute  is  so  designed  that 
either  type  of  connection  can  be  removed  at  will,  as 
the  chute  on  one  job  may  require  a  continuous  line 
joint,  and  on  another  job,  the  other  type. 

There  are  certain  relations  between  the  size  of  mixer, 
size  of  elevator  bucket,  and  size  of  tower  hopper  which 
should  govern  the  selection  of  a  plant.  The  table  below 
gives  a  suggestion  as  to  this  relationship. 

Size  of  mixer    iJi  21^8  28-S 

Size  of  bucket    14  cu.  f t.        22  cu.  ft.         28  cu.  ft. 

Size   of  hopper    20  cu.  ft.         30  cu.  ft.         40  cu.  ft. 

In  general,  the  rule  may  be  stated  in  this  fashion. 
"The  working  capacity  of  the  elevator  bucket  should 
correspond  with  the  wet  batch  capacity  of  the  mixer. 
The  tower  hopper  should  be  at  least  50  per  cent, 
greater  in  working  capacity  than  the  elevator  bucket 
to  allow  for  unforeseen  holdups  in  pouring,  and  addi- 
tional storage  capacity." 

Plant  Location 

While  the  conditions  are  so  divergent  that  it  is  im- 
possible to  lay  down  .specific  rules  on  plant  installation, 
there  are  certain  general  rules  which  should  be  fol- 
lowed in  so  far  as  possible : 

1.  Since  the  cost  of  handling  materials  behind  the 
mixes  is  of  equal  importance  to  the  cost  of  handling 
the  mixed  concrete,  the  receiving  and  handling  of  ce- 
ment and  aggregates  should  be  convenient  to  the  mix- 
ing and  hoisting  plant. 

2.  It  is  desirable  to  locate  the  hoist  tower  in  a  cen- 
tral position  so  that  the  semi-circular  radius  of  action 
of  the  boom  can  be  utilized  to  full  advantage. 

3.  The  maximum  efficiency  of  operation  of  boom 
plant  equipment  is  confined  to  placing  concrete  within 
130  to  160  ft.  of  the  tower  base.  Where  the  reach  is 
in  excess  of  this  distance,  study  is  required  to  deter- 
mine whether  it  would  be  more  advantageous  to  chute 
the  concrete  into  floor  hoppers  located  at  central  points 
and  within  130  ft.  from  the  base  of  the  tower  and  to 
handle  it  from  these  hoppers  to  the  far  portions  of  the 
work  in  buggies,  or  to  attempt  to  cover  the  far  por- 
tions of  the  work  directly  from  chutes,  using  the  more 
or  less  troublesome  floor  supports  that  would  be  re- 
quired. 

4.  To  warrant  the.  installation  of  a  steel-tower, 
quick-lift,  counter-shift,  counterweight-chute  plant, 
the  work  should  contain  at  least  4,000,  or  better  5,000 
cu.  yd.  of  concrete. 

5.  Where  a  building  is  so  large  that  it  is  not  possible 
to  cover  the  entire  work  from  one  tower,  the  yardage 
of  concrete  will  determine  whether  a  two-tower  plant 
should  be  installed  or  whether  a  one-tower  plant  should 
be  used  and  buggies  be  employed  as  an  auxiliary  means 
of  distribution. 

6.  The  height  of  work  does  not  offer  serious  diffi- 
culty, as  steel  towers  are  now  being  constructed  to 
heights  as  great  as  240  or  280  ft.,  this  height  covering 
the   exceptional  job.     The   ordinary   building   can   be 


overed  by  a  tower  200  ft.  or  less  in  height. 

There  are,  of  course,  occasional  construction  opera- 
tions involving  the  placing  of  large  yardages  of  con- 
crete which  cannot  be  covered  by  general  rules.  In 
such  ca.ses  it  is  wisdom  to  call  into  consultation  experts 
who  have  had  a  wide  experience  in  the  handling  of 
special  work. 

Plant  Erection 

Towers,  whether  of  wood  or  steel,  should  be  guyed 
at  40-ft.  intervals,  these  guys  to  run  off  to  suitable 
anchorages  at  a  slope  of  not  less  than  45  deg.  with  the 
vertical.  Turnbuckles,  with  shackles,  should  be  in- 
serted at  both  tower  and  anchorage  ends  of  the  guy 
lines;  the  turnbuckles  make  it  possible  to  take  up  slack 
in  the  guys  for  the  purpose  of  plumbing  the  tower,  and 
the  shackles  make  it  easy  to  "slip"  a  guy  line  either 
for  the  purpose  of  allowing  a  boom  to  swing,  or  for 
clearing  some  obstruction. 

A  crew  of  seven  men  and  a  foreman  should  erect  80 
ft.  of  tower  per  day  and  set  the  guys.  The.  dismantling 
of  the  equipment  can  be  accomplished  in  approximately 
one-half  the  time  required  for  erection. 

It  is  always  advisable  to  have  the  hoisting  engine 
on  the  job  before  the  erection  of  the  tower  is  com- 
menced, so  that  it  will  not  be  necessary  to  lift  the 
tower  parts  by  hand.  First  the  bottom  frame  of  the 
tower  is  set  in  place  and  the  four  lower  corner  posts 
are  bolted  into  position  and  held  together  by  the  re- 
(|uired  struts  and  diagonals.  All  that  is  neeessary  for 
handling  subsequent  members,  as  the  work  gets  away 
from  the  ground,  is  a  light  wooden  gin  pole  about  IC 
ft.  long,  having  a  heavy  spike  in  its  lower  end.  The 
spike  fitting  in  between  tower  members,  will  provide 
a  good  swiveling  support  for  the  pole,  which  is  set 
within  the  tower  and  leaned  over  so  that  the  upper 
end  is  outside  and  in  a  suitable  position  for  hoisting 
the  tower  members. 

All  bolting  of  gussets  and  small  members  should  be 
done  on  the  ground  so  that  mid-air  work  may  be  held 
down.  Experienced  iron  workers  will  have  no  trouble 
in  getting  the  various  parts  together,  since  similar 
parts  are  interchangeable.  The  heaviest  members  are 
the  corner  posts,  which  are  20  ft.  long. 

The  one  caution  in  connection  with  the  erection  of 
a  steel  tower  refers  to  the  tightening  of  the  bolts. 
While  all  bolts  should  be  put  in  place  as  the  tower 
progresses  in  height  they  should  not  be  tightened,  this 
tightening  should  be  postponed  until  the  tower  has 
been  carried  to  its  full  height  and  plumbed,  after  which 
the  erectors  will  go  over  it,  making  sure  that  all  bolts 
are  properly  tightened.  After  the  tower  is  in  place 
the  sliding  frame  fixtures  are  put  on  the  tower  at 
ground  level  and  the  tower  hopper  is  bolted  into  place 
at  a  convenient  elevation.  The  boom  is  then  erected 
on  the  ground  and  the  sliding  frame  is  raised  suffi- 
ciently to  allow  the  boom  hinge  connection  to  be  put 
in  at  ground  level.  The  boom  is  then  rigged  at  the 
proper  inclination  and  the  entire  plant  lifted  to  an 
elevation  convenient  for  attaching  the  counterweight 
chute,  this  counterweight  section  likewise  having  been 
completely  assembled  on  the  ground.  By  this  method 
there  is  practically  no  mid-air  work  after  the  tower 
has  been  erected. 

In  building  a  wood  tower,  carefully  constructed 
templates  should  be  made  exactly  in  accordance  with 
the  tower  drawings.     These  templates  should  contain 
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the  exact  location  of  all  bolt  holes.  If  possible  each 
timber  should  be  marked  with  a  number.  In  other 
words,  the  corner  posts  should  all  bear  one  number, 
the  cross  braces  another,  sway  braces  another,  and  so 
on.  By  so  nuinhering-,  the  workmen  who  are  erecting 
the  tower  can  sifjnal  for  a  certain  piece  of  timber  and 
be  assured  that  when  it  is  sent  up  it  is  the  proper  piece. 
One  of  the  most  important  things  in  erecting  a  wood 
tower  is  the  guying,  and  at  the  time  of  starting  to 
erect  the  tower,  the  tirst  thing  that  should  be  done  is 
to  locate  the  guy  anchfirs  or  deadman  in  order  that 
there  may  be  no  excuse  for  continuing  the  building  of 
the  tower  without  guys  because  no  anchorages  have 
been  provided.  When  the  tower  has  reached  the  height 
of  between  35  and  40  ft.  the  first  set  of  guys  should  be 
attached.  If  the  contractor  plans  to  use  his  wood  tower 
on  two  or  three  jobs  it  should  be  of  bolted  construction. 

Continuous  line  chutes  are  made  in  lengths  of  10, 
20  and  30  ft.  A  continuous  line  chute  connection 
should  be  placed  at  least  every  30  ft.  in  the  line,  and 
the  chute  line  should  be  supported  by  manila  rope  from 
the  main  cable  at  least  everj^  30  ft.  and  preferably 
every  20  ft.  The  overhead  cable  should  be  of  plow- 
steel.  The  supporting  ropes  should  be  %-in.  manila. 
A  double  6-in.  wood  block  and  a  6-in.  single  wood 
block  should  be  used  with  the  manila  rope  for  support- 
ing the  chutes.  The  chutes  are  equipped  with  hangers 
for  attaching  the  supporting  ropes. 

Two  methods  are  in  common  use  for  connecting  the 
manila  ropes  to  the  overhead  cable.  The  overhead 
cable  may  be  firmly  lashed  to  the  top  of  the  hoist  tower 
at  the  point  where  it  crosses  the  tower  and  the  back 
kick  of  the  line  can  be  taken  care  of  independently,  or 
the  overhead  cable  can  be  run  on  a  set  of  rollers  over 
the  top  of  the  tower  into  a  dead  man.  Both  methods 
are  used  in  actual  practice  and  both  methods  are  sat- 
isfactory. The  sag  in  the  supporting  cable  should  be 
from  8  to  12  per  cent.  The  approved  method  of  plac- 
ing long  lines  of  cable-suspended  chutes,  is  first  to  put 
up  the  chute  suspension  cable  and  then  to  put  the 
chutes  in  place  at  ground  level,  one  by  one,  pulling  the 
entire  line  up  toward  the  tower  as  the  line  of  chutes  is 
lengthened.  Standard  trolleys  which  ride  on  the  sus- 
pension cable  can  be  obtained  for  this  purpose.  These 
trolleys  are  held  in  their  proper  position  on  the  cables 
by  a  spacing  line.  Running  the  chutes  up  on  the  sus- 
pension cable  rather  than  lifting  them  vertically  into 
place,  as  is  sometimes  done,  saves  a  considerable 
amount  of  labor. 

Plant  Maintenance 

Depreciation  of  modern  steel-tower  gravity-plant 
equipment  is  confined  almost  entirely  to  the  chutes, 
there  being  otherwise  only  the  rollers  on  the  hoist 
bucket  to  wear  and  practically  nothing  on  the  tower, 
tower  hopper  or  boom.  The  amount  of  concrete  which 
a  chute  will  convey  before  becoming  worn  out  depends 
upon  the  aggregate.  A  trap-rock  aggregate  is  more 
severe  in  its  action  than  a  gravel  aggregate.  As  a 
general  average,  the  carrying  capacity  of  an  ordinary 
14-gage  chute  runs  between  8,000  and  10,000  cu.  yd. 
Where  it  is  known  that  a  given  set  of  chutes  will  have 
to  handle  more  than  this  amount  of  concrete  on  one 
installation,  the  best  practice  is  to  have  interliners  of 
like  weight  put  in  the  chutes  at  the  time  of  their  manu- 
facture. These  liners  extend  up  on  the  sides  of  the 
chutes  only  as  far  as  the  concrete  normally  piles  in 
transit.     At  a  time  when  the  original  nnlined  chute 


would  be  worn  out  only  the  liner  plates  on  the  lined 
chutes  will  have  become  worn  through.  It  is  relatively 
simple  and  inexpensive  to  replace  these  plates,  thus 
making  the  chute  sections  practically  as  good  as  new. 
To  hold  down  the  depreciation  of  chutes,  they  should 
be  handled  with  reasonable  care  so  that  they  are  not 
dented  (a  high  spot  in  a  chute  very  soon  results  in  a 
hole)  and  they  should  be  kept  clean.  The  approved 
method  of  keeping  the  chute  lines  clean  is  either  to 
run  a  water  line  to  the  tower  hopper  or  to  elevate 
water  in  the  hoist  bucket,  and  flush  the  chute  line 
whenever  operations  are  to  cease  for  a  period  in  excess 
of  half  an  hour.  The  addition  of  liners,  of  course, 
makes  the  chutes  stiffer  and  reduces  the  chances  that 
they  may  become  dented.  Chutes,  as  they  leave  the 
manufacturer,  are  ordinarily  painted  on  the  outside 
and  given  a  slush  coat  of  heavy  oil  on  the  inside,  it 
having  been  found  disadvantageous  to  paint  the  inside 
because  the  paint,  until  worn  off,  seriously  retards  the 
flow  of  concrete.  When  equipment  is  to  be  laid  up  for 
the  winter,  good  practice  indicates  that  the  painted 
parts  be  repainted  if  they  have  been  weathered  to  any 
considerable  extent,  and  that  the  inside  of  the  chutes 
be  covered  with  a  slush  coat  of  heavy  oil. 

Plant  Costs 

Cost  varies  with  the  character  and  extent  of  the 
equipment.  The  co.st  of  a  specific  installation  and  of 
a  representative  operation  are,  therefore,  as  truly  indi- 
cative as  are  general  figures,  which  have  to  be  qualified 
in  many  ways.  Any  cost  figures,  it  may  be  repeated, 
are  merely  indicative.  Absolute  costs  cannot  be  given. 
These  warnings  must  be  kept  in  mind  in  studying  the 
examples  cited. 

The  cost  of  a  160-ft.,  1-cu.  yd.  batch  steel  tower  de- 
termined on  a  building  operation  in  New  York  City  in 
July,  1920,  was: 

Steel  tower   $2,.S25 

Blocks   and   cable    325 

Kreetion  at  $1.50  per  ft $240 

Dismantling  at  50c  por  ft gO 

Depreciation  5  per  cent,  on  $2,650 133 

Trucking    50 


Total  fixed  charges  $    503 

Total  charges — first  job   3,153 

An  estimate  of  the  cost  of  a  timber  tower  for  the 
.same  operation  is  as  follows: 

Cable  and  blocks    $385 

Lumber  (50  bd.  ft.  per  running  f'    '"    *«i>  •■"'■  \f  >       $B40 

Framing  at  $1.50  per  ft 240 

Bolts  and  nails  at  $1.25  per  ft 200 


Tower  before  erection   $1,080 

Tower  erection — -$1.50  per  ft $240 

Dismantling  at  $1    IflO 

Depreciation  at  50  per  cent,  of  $1.405 703 

Trucking    50 


Fixed   charges    $1,103 

Total  charges — first  job  2,558 

As  an  example  of  operating  cost.s  the  Gardner-Lucas 
Building,  New  York  City,  is  selected.  This  building 
was  constructed  in  1920.  It  required  about  8.000  cu. 
yd.  of  concrete  and  the  organization  was  as  follows: 

1   foreman  at  $1  per  hour,  per  day $8.00 

1  hoisting  engineer  at  $1  per  hour,  per  day  .               .  8.00 

1   mixer  engineer  at  $1  per  hour,  per  day  ". 8.00 

1   laborer  on  sand  at  60c  per  hour,  per  day 4.80 

1  laborer  on  gravel  at  60c  per  hour,  per  day 4.80 

2  laborers  on  cement  at  60c  per  hour,  per  day 9.60 

1  laborer  on  hopper  at  60c  per  hour,  per  day 4.80 
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1  mixer  operator  at  70ii  per  hour,  per  day S.fiO 

1  mixer  helper  at  60c  per  hour,  per  day 4.80 

2  laborers  spreading,  60c   per   hour,  per  day    9.60 

2  chute  handlers  at  60c  per  hour,  per  day   9.60 

$77.60 

The  average  day's  nin  was  about  :!00  eu.  yd.,  mak- 
ing the  cost  of  mixing  and  placing  about  25e.  per  cubic 
yard.  The  average  mixing  and  placing  cost  for  the 
entire  job  was  36c  per  cubic  yard. 

A  man  with  a  buggy  will  average  121,^  cu.  yd.  per 
hour,  or  20  cu.  yd.  on  an  eight-hour  day.  It  would  re- 
quire fifteen  laborers  to  place  300  cu.  yd.,  one  laborer 
would  be  required  on  a  floor  hopper,  and  four  to  move 
runways.  So  on  a  similar  job  using  the  buggy  method, 
the  organization  would  be  as  follows: 

1  foreman  at  $1.00  per  hour,  j>er  day $8.00 

1  hoisting  engineer  at  $1.00  per  hour,  per  day 8.00 

1  mixer  at  $1.00  per  hour,  per  day 8.00 

1  laborer  on  sand  at  60c  per  hour,  per  day 4.80 

2  laborers  on  gravel  at  60c  per  hour,  per  day 9.60 

1  laborer  on  cement  at  60c  per  hour,  per  day 4.80 

1  laborer  on  tower  hopper  at  60c  per  hour,  per  day. . .  4.80 

1  mixer  operator  at  70c  per  hour,  per  day   5.60 

1  mixer  helper  at  60c  per  hour,  per  day 4.80 

1.5  laborers — buggies  at  60c  per  hour,  per  day 72.00 

1  laborer,  floor  hoppers,  at  60c  per  hour,  per  day  ....  4.80 
4  laborers,  runways,  at  60c  per  hour,  per  day   19.20 

2  laborers,  spreaders,  at  60c  per  hour,  per  day 9.60 

$164.00 

With  an  average  day's  run  of  300  cu.  yd.,  the  cost 
per  yard  for  mixing  and  placing  would  be  53c  by  using 
the  buggy  method  with  necessary  crew. 

Conclusion 

Concrete  gravity  plants  are  machines  for  placing 
concrete  at  any  point  in  a  considerable  horizontal  area, 
at  any  elevation.  Mobility  and  permanent  construc- 
tion are  necessary  if  the  machine  is  to  be  employed  on 
several  operations,  and  this  repeated  use  is  essential 
to  economy  of  plant  investment.  Proper  installation, 
perfect  maintenanee^nd  skillf\il  operation  are  required 
for  maximum  production.  These  call  for  intelligent 
mechanical  direction  and  experienced  machine  oper- 
ators. 


MONTREAL  CONTRACTOR  DIES. 

Mr.  Michael  Connolly,  well  known  Montreal  con- 
tractor died  very  suddenly  at  his  home  in  that  city 
recently.     Deceased  was  76  years  of  age. 


THE  WAGE  OF  IRON  WORKERS  REDUCED. 

The  wage  scale  of  the  Amalgamated  Iron,  Steel  and 
Tin  Workers,  at  Hamilton,  has  been  fixed  for  the  next 
12  months.  A  general  reduction  of  4  per  cent,  on  last 
year's  scale  is  in  effect. 


Trade  Incorporations 

Bancroft  Marbles,  Limited,  with  head  office  at  Toronto, 
capital  $1,600,000,  to  carry  on  the  business  of  quarry  masters 
and  stone  merchants. 

Montreal  Road  Construction  Co.,  Limited,  with  head  office 
at  Montreal,  capital  $20,000,  to  carry  on  the  business  of  road 
contractors. 


31  Years  Ago 

Items  from  the  issue  of  August  30th  1890 

(Note  the  old  hand-worked  wood  cut  engraving  thai 
was  u.sed  in  the  earliest  issues. — Editor.) 

Windsor,  Ont. — Mayor  White  is  the  authority  for 
the  .statement  that  a  waggon  and  passenger  tunnel  will 
be  built  under  the  Black  River  at  Port  Huron. 

Lethbridge,  N.W.T. — Application  is  being  made  for 
a  charter  for  a  company  which  is  being  fonned  to  .sup- 
ply the  town  with  water  and  electric  light. 

Montreal,  P.Q.— The  city  clerk,  on  behalf  of  the 
waterworks  department,  is  calling  for  tenders  on  75 
five-nozzle  fire  hydrants.  Deliveries  to  be  six  per  week 
from,  time  contract  is  awarded. 

Toronto,  Ont. — Contract  awarded  for  King  Street 
Subway  to  Owen  Sound  Quarrying  &  Construction  Co., 
671/2  cents  per  lineal  foot  for  6-in.  straight  and  90  cents 
for  circular. 

Hamilton,  Out. — The  Water  Committee  recommend 
acceptance  of  the  following  tenders  for  supplies: 
James  Robertson  &  Co.,  Toronto,  for  lead  pipe  at,  per 
100  lbs.,  .ii3.94;  Alex.  Gartshore,  for  cast  iron  main 
water  pipes  at,  per  net  ton,  $40.00. 

Toronto,  Ont. — It  is  reported  that  the  ])reliminary 
plans  have  been  prepared  for  a  mammoth  hotel  on 
King  Street.  Geo.  A.  Cox,  S.  H.  Janes  and  Robt.  Jaf- 
fray  are  mentioned  in  connection  with  the  project. 

Building  permit  has  been  issued  to  the  Trustees  of 
the  Church  of  the  Redeemer  to  erect  a  rectory  and 
school  house  at  the  corner  of  Bloor  and  Avenue  Road. 
Cost  to  be  $16,000. 

Brantford,  Ont. — Mihan,  Elliott  &  Phin,  of  this  city, 
have  been  awarded  the  contract  for  excavating  the 
approaches  to  the  St.  Clair  tunnel  at  Sarnia  and  Port 
Huron.    Contract  amounts  to  $200,000. 

The  City  Engineer  of  Toronto  has  taken  upon  him- 
self the  responsibility  of  appointing  a  third  plumbing 
inspector.   .    .   . 

Leading  editorial:  "Adhesive  Strength  of  Sulphur, 
Lead    and    Portland    Cement    for   Anchoring   Bolts." 

The  Ontario  Association  of  Architects  further  en- 
dorse their  approval  of  the  "Contract  Record."  (At 
their  convention  held  in  Toronto,  November  20th,  1889, 
they  signified  their  approval  and  pledged  their  mem- 
bers to  use  this  journal  as  their  medium  of  communi- 
cation with  contractors  with  respect  to  advertisements 
for  tenders.) 

Current  prices:  Brick,  common,  walling,  $7.50; 
good  facing,  .$9.00;  pressed,  f.o.b.  Milton,  $17.00;  sand, 
per  load  of  l^/^  cubic  yards,  $1.25 ;  cement,  Portland, 
per  bbl.,  $3.00;  Thorold,  per  bbl.,  $1.50;  nails,  finish- 
ing, 1  inch,  per  keg,  $5.75. 
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Advantages  of  Complete  Electric 
Installations  in  Houses 

An  Address  delivered  to  the  Members  of 
the  Manitoba  Electrical  Association 

By  Fred.  T.  Sliipmaii* 

As  we  approach  the  subject  of  the  contractor-dealers'  part 
in  a  boost  for  the  "Home  Klectrical,"  we  realize  it  is  not  a 
new  one,  and  to  those  who  may  have  made  a  study  and  are 
conscientiously  doing  their  part,  my  remarks  may  seem  common- 
place. We  hope,  however,  tliiit  in  reviewing  the  matter  some 
'worth-while  feature  may  appeal  suflSciently  to  engage  your  in- 
terest. At  times  these  matters  which  are  considered  common- 
place may,  by  the  application  of  thought  and  action,  be  lifted 
out  of  the  rut  and  made  worth  while. 

Should  the  farmer  in  thickly  populated  countries  like  Eng- 
land fail  to  apply  the  best  methods  in  cultivating  the  small 
piece  of  land  at  his  disposal,  thereby  increasing  production,  his 
income  would  be  so  small  he  could  not  exist  to-day. 

As   time   progresses   the   same   reasoning  will   apply   to   our 
industry.     Therefore,  it  may  be  well  to  jwuse  by  the  wayside, 

•Snperiiitfndeiit  McDonald  and  Willson  Lighting  Co. 


look  over  the  situation   and  see  if  there  is  room  for  improve- 
ment. 

Home  Electrical  Equipment 

Most  of  us  recognize  the  advantage  of  electrical  equipment 
in  the  home,  but  frequently  we  overlook  opportunities  to  in- 
crease our  business  and  contribute  as  far  as  possible  to  building 
up  the  industry. 

Occasionally  our  anxiety  to  get  the  order  leads  to  "prun- 
ing" or  an  endeavor  to  see  how  much  of  a  given  installation 
can  be  omitted  in  order  to  "keep  the  price  down"  rather  than 
trying  to  see  how  much  can  be  added  to  a  reasonable  degree, 
thereby  increasing  our  own  business  and  helping  the  industry. 

Frequently  in  our  haste  to  get  off  one  job  and  onto  an- 
other we  forget  about  the  proverbial  "bird  in  the  hand  is 
worth  two  in  the  bush."  We  should  undoubtedly  make  the 
most  of  the  job  in  hand  before  jumping  to  the  one  in  view. 
Incessant  jumping  increases  overhead  and  therefore  eats  into 
profits,  when  there  are  any. 

Show  me  a  better  prospect  than  the  customer  who  proudly 
boasts  that  his  home  is  wired  for  a  range,  appliances  or  con 
venience  outlets.  Many  of  these  appliances  are  necessities  to- 
day. 

The  cheap  rates  available  for  current,  for  which  we  are 
duly  thankful  to  our  power  companies,  offer  an  invincible  argu- 
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ment  in  favor  of  the  complete  wiring  of  every  home. 

The  contractor  who  fails  to  remind  the  customer  of  these 
rates  deserves  only  what  he  gets  in  business. 
Minor  Building  Costs 

Electric  wiring  is  one  of  the  least  of  building  costs  and 
contractors  should  discourage  every  attempt  by  any  one  to 
cheapen,  or  eliminate,  any  part  of  an  installation. 

The  customer  who  finds  after  a  while  that  his  house  is  half 
wired  and  things  have  to  be  torn  to  pieces,  or  at  least  so  he 
imagines,  is  not  so  very  enthusiastic  about  adopting  the  "cook 
by  wire  ' '  method. 

Every  contractor  owes  it  to  himself,  his  customer  and  the 
industry  to  see  that  every  installation  is  as  complete  and  con- 
venient as  possible.  This  is  not  only  a  duty,  but  a  profitable 
one. 

Often  a  suggestion  or  recommendation  from  the  contractor 
will  accomplish  much.  Most  people  realize  that  the  contractor 
is  an  authority  and  qualified  to  handle  this  detail  of  building. 

We  should  never  lose  sight  of  the  fact  that  each  home  is 
a  prospect  for  equipment  from  $800  up,  in  addition  to  the  wir- 
ing. The  $800  represents  a  modest  equipment  and  can  be  easily 
increased  by  three  or  four  hundred  dollars  under  present  con- 
ditions. As  the  present  rate  of  development  it  is  not  difficult 
to  forecast  that  the  above  amount  can  be  largely  augmented. 

An  Extensive  Field 

Remember,  that  while  the  simple  outlet  seems  a  small  item 
and  perhaps  looks  like  two  dollars'  worth  of  businees  and  prob- 
ably twenty  cents  profit,  some  day  a  $75  vacuum  cleaner  or 
$200  washer  will  be  bought  and  attached  to  the  humble  outlet. 
You,  Mr.  Contractor,  by  remembering  the  little  outlet,  will 
have  a  good  argument  with  which  to  approach  your  prospect. 
If  you  don 't  sell  him  someone  else  will,  and  you  in  turn  will 
no  doubt  reciprocate  by  connecting  your  goods  to  another  fel- 
low's outlets. 

As  time  progresses  the  owner  of  the  home  begins  to  look 
for  means  to  improve  the  place — why  not  assist  him  to  attain 
convenience  and  to  enhance  the  beauty  of  the  home!  Don't 
let  the  furniture  man  and  the  decorator  do  it  all.  Judicious  ex- 
penditure on  many  useful  appliances,  beautiful  lighting  fixtures 
and  convenient  portablS  lamps  is  a  field  he  should  not  be  per- 
mitted to  overlook. 

We  should  endeavor  to  see  that  he  does  not  have  to  tear 
the  floors  up  and  the  walls  down  to  provide  outlets  sufficient 
for  connection  of  his  many  requirements. 

A  complete  and  convenient  wiring  installation  is  remem- 
bered long  after  the  price  is  forgotten. 

How  ShaU  We  Do  It  ? 

We  must  help  the  customer  to  realize  the  advantage  and 
value  of  complete  and  convenient  installations.  This  can  be 
accomplished  in  many  ways,  some  of  which  are  as  follows: 

Through  giving  the  subject  constant  thought  and  attention. 

Through  the  public  press  and  our  own  advertising.  In  our 
window  displays  and  store  arrangement. 

By  advising  the  architects,  builders  and  owners  at  every 
opportunity.     By  demonstration  at  our  electrical  exhibitions. 

We  have  all  probably  observed  the  methods  used  in  selling 
talking  machines.  They  appear  to  be  worthy  of  study  and  emu- 
lation and  could  probably  be  employed  profitably  in  our  own 
field.  Note  the  intensive  cultivation  that  has  been  going  on 
for  years  in  that  business.  Every  home  is  considered  a  pros- 
pect, and  apparently  they  will  never  pause  until  every  home 
is  a  purchaser.  It  is  interesting  to  note  that  now  they  are 
advocating  a  change  of  style  which  would  open  up  the  whole 
territory  again.  This  is  surely  a  shining  and  outstanding  ex- 
ample of  the  selling  art. 

In  our  observation  people  hesitate  more  to  spend  $75  for  a 


vacuum  cleaner,  a  necessity,  than  they  ilo  to  spend  two  or  three 
hundred  for  a  Victrola. 

Co-operation  Urged 

To  endeavor  to  change  this  sentiment  seems  to  be  worthy 
of  a  trial.  It  would  not  be  a  small  undertaking  and  would 
require  the  unremitting  and  united  efforts  of  the  most  capable 
men  in  our  industry. 

Many  of  our  manufacturers  deserve  credit  for  developing 
the  washing  machine  business,  vacuum  cleaners  and  some  other 
lines.  We  should  help  them  in  their  efforts,  as  any  movement 
to  improve  the  industry  is  bound  to  help  us. 

"The  servant  is  worthy  of  his  hire."  Let  us  in  the  elec- 
trical industry  unite  in  rendering  the  best  possible  service  to 
humanity.  When  we  are  satisfied  that  we  are  doing  our  work 
faithfully  and  efficiently  we  can  surely  hope  and  strive  for 
more  and  fair  remuneration. 

To  the  contractor-dealer  I  should  like  to  leave  this  final 
thought:  Every  outlet  means  future  business.  That  we  should 
all  work  for  the  future  as  well  as  the  present  and  reap  the 
harvest  when  "outlets  are  converted  to  incomes"  may  well  be 
tlie  goal  of  every  electrical  contractor-dealer. 


Ornamental  Lighting  along  Sunnyside 
Boulevard,  Toronto  West 

Considerable  attention  has  been  directed  recently  toward 
the  Sunnyside  section  of  the  Humber  Boulevard,  work  on  which 
is  sufficiently  far  advanced  to  give  the  general  public  a  fair  im- 
pression of  the  complete  boulevard  development  as  planned  by 
the  Toronto  Harbor  Commission. 


Fig.  1:  Lighting  Standards 
to  Ik-  installed  on  the  Hunibf  r 
Boulevard.  They  will  be  mount- 
ed 100  feet  apart  and  carry  1000 
c.  p.,  20  ampere,  w'ries  lamps. 
P^ach  standard  will  be  equipped 
with  it«  own  transformer  housetl 
in  the  base. 


w    4        hS^    '^Tim 


.\rrangements  have  been  completed  between  the  Harbor 
Commission  and  the  Toronto  Hydro-electric  System  for  the 
boulevard  lighting,  and  the  Toronto  Hydro  engineers  have  re 
eently    placed    orders     for     the     lighting    standards    and    other 
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equipment. 

Local  coiwlitions  influenced  the  Harbor  Commission  to 
select  a  lantern  type  of  lighting  fixture,  as  shown  in  Fig.  1. 
This  unit  will  be  made  of  cast  bronze  with  Colonial  opalized 
stippled  glass  panels  on  the  sides  and  top.  The  fixture  will 
house  an  8%-inch  Holophane  dome  refractor  with  a  porcelain 
enameled  top  reflector  constituting  the  refractor  holder.  The 
combination  of  reflector  and  refractor  is  designed  to  direct  the 
maximum  light  on  to  the  street  surface  at  an  angle  of  approxi- 
mately ten  degrees  below  the  horizontal,  at  the  same  time  per- 
mitting enough  light  to  escape  upward  to  properly  illuminate 
the  glass  panels  in  the  top  of  the  lantern.  Pressed  steel  poles 
of  very  pleasing  design,  furnished  by  E.  E.  T.  Pringle,  Ltd., 
give  a  mounting  height  of  approximately  fifteen  feet  at  the 
light  centre.  With  this  mounting  and  with  the  particular  qual- 
ity of  stippled  diffusing  glassware  used,  there  will  be  a  complete 
absence  of  glare. 

The  units  will  be  mounted  at  approximately  one  hundred- 
foot  intervals,  arranged  opposite  to  each  other.  Initially  600 
c.p.  lamps  will  be  used,  but  ultimately  it  is  proposed  to  use  a 
1,000  c.p.  lamp  in  each  fixture.  The  lamps  will  be  20  ampere 
series,  designed  for  tip-up  burning.  Each  lamp  will  be  supplied 
by  a  1,000  c.p.  6.6/20  ampere  I.L.  series  transformer,  buried  at 
the  base  of  the  pole.  The  series  system  will  be  fed  by  a  num- 
ber of  automatic  constant  current  transformers  of  the  outdoor 
type.  Provision  is  made  for  reducing  the  candle  power  of  the 
lights  after  midnight  in  order  to  materially  increase  the  lamp 
life. 

All  of  the  equipment  except  the  standards  and  the  under- 
ground cable  will  be  supplied  by  the  Canadian  General  Electric 
Company,  the  bronze  lantern  being  manufactured  locally  at 
their  Arohitoctural  Bronze  and  Iron  Works. 


will  be  from  $300,000  to  $325,000.  This  latter  figure,  however, 
is  about  $150,000  less  than  the  estimated  cost  of  carrying  out 
tlii;i  contract  last  year. 

An  agreement  has  been  reached  between  the  Manitoba  and 
Ontario  provincial  governments  for  the  connecting  of  the  two 
provinces  by  a  national  highway.  Construction  of  the  Ontario 
end  of  the  road  from  Kenora  to  the  Manitoba  boundary  is  now 
iu  progress,  and  is  expected  to  be  completed  this  year.  The 
road  will  enter  Manitoba  at  a  point  between  West  Hawk  and 
Falcon  Lakes  in  township  17,  range  9. 

Sir  Adam  Beck  is  endeavoring  to  secure  the  co-operation 
of  the  municipalities  between  London  and  Port  Stanley,  in  the 
construction  of  an  asphalt  road  between  these  two  points  to 
replace  the  present  gravel  road.  The  authorities  at  London 
have  assured  Sir  Adam  that  the  scheme  meets  with  their  ap- 
proval. The  project  would  receive,  under  the  Provincial  High- 
ways Act,  the  financial  assistance  of  the  government.  It  is  also 
proposed  to  equip  the  highway  wth  lights  from  end  to  end. 

A  brief  summary  of  the  work  accomplished  by  the  Winni- 
peg Housing  Commission  this  year  shows  194  loans  passed,  177 
houses  commenced  and  62  already  occupied.  Together  with  the 
151  bouses  constructed  by  the  commission  last  year,  loans  ap- 
proximating $1,400,000  have  been  approved,  of  which  sum  $808,- 
000  has  actually  been  paid  out,  the  difference  in  these  two 
figures  being  accounted  for  by  the  money  which  will  be  paid 
out  on  buildings  at  present  under  construction.  The  commission 
must  be  congratulated  on  the  excellent  progress  it  is  making  in 
handling  the  housing  problem. 


Mainly  Constructional 

Bast  and  West — From  Coast  to  Coast 


A  notice  nppearel  in  the  Ontario  Gazette  recently  of  the 
change  of  name  of  the  Windsor  Veterans  Contracting  Company, 
Limited,  to  Steward  Construction  Company,  Limited. 

The  Ontario  Provincial  Conference  of  Bricklayers  and 
Stonemasons  will  open  in  Kitchener,  Ont.,  on  September  6. 
Messrs.  John  Sutherland,  E.  Trenwith  and  William  Jarvis  will 
represent  the  Toronto  union  at  the  conference. 

The  town  council  of  Aylmer,  P.Q.,  has  decided  to  apply  to 
the  provincial  government  for  a  $500,000  loan  to  finance  the 
reconstruction  of  homes  destroyed  in  the  recent  large  fire.  This 
loan  will  be  applied  for  under  the  provincial  housing  regula- 
tions. 

The  thirty-seventh  annual  meeting  of  the  Trades  and  Labor 
Congress  of  Canada  opened  at  Winnipeg  recently.  Over  five 
hundred  representatives  of  organized  labor  from  all  over  the 
Dominion  were  present  at  the  opening  and  were  welcomed  by 
Hon.  T.  C.  Norris,  Premier  of  Manitoba. 

Building  figures  at  Brandon,  Man.,  are  far  ahead  of  last 
year's.  The  total  value  of  permits  issued  up  till  the  middle 
of  August  was  $714,260,  or  over  $300,000  ahead  of  the  total 
figure  for  last  year.  With  four  and  a  half  months  to  go,  it  may 
be  safely  said  this  year's  permits  will  double,  at  least,  last 
year's  figure. 

Mr.  W.  H.  Cooper,  Hamilton  contractor,  was  recently 
awarded  the  bulk  contract  for  the  new  Lottridge  Street  School 
in  that  city.  Mr.  Cooper's  figure,  $223,449,  was  the  lowest  of 
the  six  bids.    It  is  estimated  the  total  outlay  on  the  building 


Personal 

Mr.  Norman  G.  McDonald  succeeds  Mr.  Stanley  Shupe,  who 
resigned  recently  as  town  engineer  of  Oshawa,  Ont. 

Mr.  B.  S.  G.  Bothwell  has  been  appointed  superintendent 
uf  construction  of  the  Canadian  Johns-Manville  Company  at 
Toronto. 

Messrs.  Emile  E.  Delay  and  H.  C.  Flack,  formerly  members 
of  the  firm  known  as  Architectural  Studio  of  Begina,  Sask.,  an- 
nounce that  this  partnership  has  been  dissolved. 

Mr.  Gaudiose  llobert,  who  resigned  recently  as  president  of 
the  Catholic  National  Union  of  Quebec,  has  been  appointed  in- 
spector of  public  buildings  for  the  province.  Mr.  Hebert  has 
been  connected  with  the  labor  movement  in  Quebec  province  for 
over  thirty  years. 

Messrs.  Alex.  Forbes  of  Fredericton,  and  0.  Boy  Forbes  of 
Devon,  N.B.,  have  formed  a  partnership  for  the  purpose  of 
carrying  on  the  business  of  general  contractors  and  builders. 
The  company,  which  will  be  known  as  A.  &  B.  Forbes  Company, 
will  open  oflices  at  the  town  of  Devon,  N.B. 

Mr.  Wm.  Lawrence  McFaul  recently  resigned  as  city  engi- 
neer of  Sault  Ste.  Marie,  Ont.,  to  accept  an  appointment  as 
assistant  city  engineer  of  Hamilton.  Mr.  McFaol  is  a  graduate 
in  civil  engineering  of  the  University  of  Toronto.  Following 
his  graduation  he  was  appointed  assistant  city  engineer  of  Port 
Arthur,  Ont.,  which  position  he  resigned  in  1914  to  accept  an 
appointment  in  a  similar  capacity  at  Sault  Ste.  Marie.  In  1915 
he  succeeded  to  the  position  of  city  engineer,  which  position 
he  held  until  recently,  with  the  exception  of  two  years'  service 
oversea*. 


Obituary 

Mr.  A.  H.  Byers,  superintendent  of  the  Steel  Company  of 
Canada's  forging  plant  at  Oananoque,  Ont.,  died  recently  at 
hia  home  in  that  town. 
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CONSTRUCTIONAL  ACTIVITY 

Period  of  August  24  to  August  30,  1921 

Dominion  Wide  Service  Exclusive  to  "  Contract  Record  &  Engineering  Review  " 


Waterworks,  Sewerage  and 
Roadways 

AlTinston,  Ont. 

A.   S.   Code,   Engr.,  Alvinston,   will   pre- 
pare plans  for  cement  sidewalks  for  Trooke 
Twp.  Council. 
Dundas,  Ont. 

Town  will  construct  extension  to  water- 
mains  at  cost  of  $18,000.  C.  B.  Murdock, 
Engr. 

Gesto,  Ont. 

Construction    of   tile   drains    at    cost   of 
$50,000     is     contemplated     by     Colchester 
North    Twp.    Council.      A.    C.    Atkinson, 
secy.-treas. 
Hamilton,  Ont. 

S.  H.  Kent,  City  Clerk,  will  receive  ten- 
ders until  Sept.  19th  for  construction  of 
storm  overflow  sower  on  Wellington  St. 
from  Hamilton  Harbor  to  south  of  Ferric 
St.  Tenders  will  also  bo  received  for 
storm  sewer  on  Wellington  St.  from  south 
of  Ferrie  St.  to  Barton  St.  Plans  with 
Engr.,  E.  F.  Gray.  Marked  cheque  for 
IP  per  cent,  of  tender  required. 

Construction  of  concrete  curbs  on  vari- 
ous streets  is  planned  by  City. 

Construction  of  asphalt  pavement  on 
York  St.  at  estimated  cost  of  $110,000  is 
contemplated  by  Council. 

I  ongneuil.  Que. 

Paving  work  costing  $227,000  is  con- 
templated by  Town.  L.  A.  Ste.  Marie, 
Engr. 

Town    Council    plan    opening     of     new 
street  through  Messier  Estate. 
St.  Lambert,  Que. 

E.  Drinkwater,  Engr.,  has  plans  and  will 
receive  tenders  until  Sept.  6th  for  2,044 
lin.  ft.  of  3fi  in.  internal  diameter  rein- 
forced concrete  pipe,  1,600  ft.  of  36  in. 
by  24  in.  egg  shape  reinforced  concrete 
pipe. 

CONTRACTS  AWARDED 
Edmunston,  N.B. 

John  F.  Martin  has  general  contract  for 
construction     of    pumping   station   costing 
$30,000  for  Town. 
HaUfax,  N.S. 

General  contract   for  laying  water  pipe 
for   Dom.   Govt.,   Dept.   Naval   Service,    is 
awarded  to  Nick  Dasckallino,  10  Compton 
Ave. 
Hamilton,  Ont. 

City    Council   plans   construction    of   as- 
phalt  pavement    on   King   St.   at    cost   of 
$42,000,   and    on    Rebecca   St.   at    cost    of 
$40,000.    E.  R.  Gray,  Engr. 
Quebec,  Qne. 

General    contract      for      construction    of 
road  at  cost  of  $44,000  for  City  is  award- 
ed to  T.  E.  Bousseau  Ltee,  229  St.  Joseph 
St. 
Toronto,  Ont. 

York  Twp.  Council  awarded  general  con- 
tract for  construction  of  watermains  on 
Hillary  Ave.  costing  $11,500  to  Gordon 
Thompson,  care  of  F.  Barber,  Engr.,  40 
Jarvia  St. 


Toronto,  Ont. 

Dept.  Pub.  Highways,  Prov.  Govt., 
awarded  contract  No.  457  for  concrete 
pavements  costing  $52,000  in  Sandwich  and 
Sandwich  South,  Ont.,  to  Johnson  Bros., 
Ltd.,  Branford,  Ont. 

Contract  No.  45fi  for  concrete  pave- 
ments costing  $39,000  in  (Chatham  Twp., 
for  Dept.  Pub.  Highways,  Prov.  Govt.,  is 
awarded  to  X.  P.  Godson,  30  Leopold  St., 
Toronto. 


Railroads,  Bridges  and 
Wharves 

Aylmer,  Que. 

Hull   Electric   Bly.   Co.,   Main   St.,  Hull, 
Que.,  contemplate  improvements  to   track, 
roadbed,  etc.,  at  cost  of  $10,000. 
Allenford,  Ont. 

.\raabel    Twp.    Council    will     ask     I'ro\. 
Bept.  to  prepare  estimates  for  new  bridge. 
Repairs    to   .several   twp.   bridges   are   also 
contemplated.     Geo.  C.  Wain,  secy.-treas. 
Port  Hood,  N.S. 

B.  C.  Desrochers,  Secy.  Dept.  Pub. 
Works,  Ottawa,  will  receive  tenders  until 
Sept.  13th  for  repairs  to  wharf.  Plans  at 
ofSces  of  Dept.,  and  Dist.  Engr.,  Halifax; 
also  at  P.O.,  Port  Hood.  Accepted  cheque 
for  10  per  cent,  of  tender  required. 
Prince  Rupert,  B.C. 

H.  A.  Dixon,  Chief  Engr.,  Western  Div. 
C.  N.  Blys.,  Winnipeg,  has  plans  and  will 
receive  tenders  until  Sept.  7th  for  erec- 
tion of  warehouse.  Plans  also  with  Dist. 
Engr.,  Edmonton,  Alta.;  Div.  Engr.,  Cal- 
gary, Alta.;  Asst.  Engr.  Maintenance  of 
Way,  Vancouver;  Acting  Dist.  Engr., 
Prince  Rupert.  Tenders  to  be  made  out 
on  forms  supplied,  and  cheque  for  5  per 
cent,  of  tender,  payable  to  treas.,  must 
accompany  bids. 

CONTRACTS  AWARDED 

Ai^assiz,  B.C. 

W.   Greenlees,   Vancouver,    has    general 
contract   for  construction    of    bridge     for 
Prov.  Govt. 
Becancourt,  Que. 

General  contract  for  construction  of 
steel  and  concrete  bridge  costing  $58,000 
for  Council  is  awarded  to  Nicolet  Con- 
struction Co.,  Nicolet,  Que 

Gladstone,  Man. 

General  contract  for  construction  of  re- 
inforced concrete  bridge  costing  $11,411.60 
for  Mun.  of  Westbourne,  Gladstone,  is 
awarded  to  N.  A.  Cairn,  509  Merchants 
Bank  Bldg..  Winnipeg. 
Montreal,  Que. 

G.  T.  Ely.  awarded  contracts  for  paving 
on  Victoria  bridge  from  Montreal  to  St. 
Lambert  to  Wm.  L  Bishop  Co.,  Ltd.,  10 
Cathcart  St.,  and  Peter  Lyall  &  Sons  Con- 
struction Co.,  Western  Ave. 
Sanford,  Man. 

General  contract  for  construction  of 
bridges  costing  $26,287.80  for  MacDonald 
Municipality  is  awarded  to  Macaw  &  Mac- 
Donald  Winnipeg. 


St.  Camille,  Que. 

L.  Morrissette,  St.  Camille  de  Belle- 
chas.HC,  has  general  contract  for  construc- 
tion of  bridge.  Steel  contract  is  placed 
with  MacKinnon  Steel  Co.,  Ltd.,  Drum- 
mond  Rd.,  Sherbrooke,  Que. 

Toronto,  Ont. 

Toronto  Transportation  Cmsn.  awarded 
general  contract  for  erection  of  addition 
to  car  barns  costing  $235,000  at  Danforth 
and  Coxwell  Aves.  to  Wells  &  Grey,  Ltd., 
Confederation  Life  Bldg. 

Windsor  Mills,  Que. 

Felix  Grise,  St.  Christine,  Que.,  has  gen- 
eral contract  for  construction  of  bridge 
for  Town.  Steel  contract  is  placed  with 
MacKinnon  Steel  Co.,  Ltd.,  Drummond 
Rd.,  Sherbrooke,  Que. 

Winnipeg,  Man. 

.T.  H.  Simmons,  506  Confederation  Life 
Bldg.,  Winnipeg,  has  general  contract  for 
erection  of  station  bldgs.  costing  $18,000 
at  Handel  and  Blucher,  Sask.,  for  C.  P. 
Bly. 


Public  Buildings,  Churches 
and  Schools 

Bumaby,  B.C. 

Bowman  &  Cullerne,  architects,  716 
Yorkshire  Bldg.,  Vancouver,  have  plans 
and  will  receive  tenders  until  Sept.  6th 
for  erection  of  school  for  School  Bd. 

Desraeli,  Qne. 

Erection  of  school  is  contemplated  by 
School  Bd.  Hippolyte  Tanguay,  secy.- 
treas. 

Eastview,  Ont. 

Erection   of   school   is  contemplated   by 
Pub.  School  Bd.     W.  S.  Kettles,  secy. 
HaUfax,  N.S. 

Plans  are  prepared  for  school  for  Arm- 
dale   School   Bd.     A.   E.   Priest,  architect, 
89  Hollis  St. 
Ottawa,  Ont. 

J.  Albert  Eward,  architect,  Jackson 
Bldg.,  is  preparing  plans  for  Collegiate  to 
cost  $700,000  for  Ottawa  Collegiate  Bd. 

Tenders  will  be  called  shortly  for  erec 
tion  of  bldg.  for  Ottawa  Collegiate  Bd. 
Cecil  Bethune,  secy. 

Sherbrooke,  Que. 

J.  W.  Gregoire,  architect,  16  Wellington 
St.  S.,  is  preparing  plans  for  municipal 
bldg.  for  City. 

St.  Boniface  de  Shawinigan,  Que. 

B.  C.  Congregation  will  erect  church  at 
cost  of  $125,000.  Jules  Caron,  architect, 
21  St.  Joseph  St.,  Three  Rivers. 

St.  Francois,  Que. 

School  Bd.  contemplate  erection  of 
school.    A.  Doyon,  secy.-treas. 

CONTRACTS  AWARDED 

Canyon  City,  B.C. 

Geo.  Hendren,  Creston,  B.C.,  has  general 
contract  erecting  addition  to  school  for 
Prov.  Govt. 
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The  Pendulum  Swings  Back 


"Commerce  Monthly,"  a  journal  published  by  the 
National  Bank  of  Commerce,  of  New  York,  from  which 
we  have  occasionally  quoted,  now  definitely  states  that 
bus.ness  conditions  aie  improvin'^;-.  In  their  last  issue 
they  report  editorially  as  follows : 

"liusiness  conditions  reflect  more  clearly  than  a 
month  ago  the  improvement  then  underway,  thotigh  it 
was  then,  as  now,  .somewhat  obscured  by  the  usual 
midsimimer  dullness-  The  increased  availability  of 
credit  and  the  marked  declines  which  have  taken  place 
in  monev  rates  in  the  last  six  months  are  among  the 
surest  evidences  that  the  betterment  is  founded  on  im- 
proved fundaiuental  conditions." 

The  editorial  points  out  that  so  far  as  basic  raw 
materials  are  concerned,  the  process  of  deflation  has 
been  fairly  thorough.  Prices  of  most  of  the  com- 
modities now  approxiiuate  pre-war  levels,  declines  in 
many  cases  amountng  to  about  Iwo-thirds  of  the  peak 
prices.  It  is  pointed  out  that  the  wholesale  i)rice  in- 
dexes of  the  United  States  Bureau  of  Labor  Statistics 
indicate  a  decline  in  the  general  wholesale  pr'.ce  of  4.-> 
per  cent,  between  May,  1920,  and  June,  1921. 

Regarding  money  rates,  the  opinion  is  offered  that 
business  operations' at  this  time  should  be  based  on 
probable  continuance  of  rates  at  levels  not  far  from 
those  now  prevailing.  . 

A  general  decline  of  45  per  cent,  in  the  wholesale 
price  of  raw  materials  should  mean  a  very  close 
approach  to  the  pre-war  cost  of  building,  if  the  price 
of  labor  ct)uld  be  brought  into  line.  Labor,  hwever, 
is  arguing  that  retail  prices  have  not  kept  pace  with 
the  reduction  in  wholesale  prices.     If  this  is  so.  and 


there  seems  to  be  considerable  evidence  that  it  is,  then 
the  renewal  of  bu.siness  activity  is  being  delayed  mainly 
by  that  part  of  the  ix>])ulation  engaged  in  the  retail 
buisness.  When  the  retailer  is  able  to  reduce  his 
price  more  nearly  in  line  with  the  reduction  in  whole- 
sale prices,  so  tllat  an  appreciable  reduction  in  the  cost 
of  living  will  make  it  possible  for  labor  to  accept 
reduced  wages  without  in  any  way  reducing  their 
standard  of  living,  tlien  it  would  appear  we  shall  be  in 
a  position  to  resume  our  normal  activities. 

Plans  for  Increased  Building  Activity 
in   Victoria,  B.  C. 

-^ — 

Plans  to  encourage  the  resumption  of  building  in 

Victoria,  B.  C.  on  an  extensive  scale  are  being  con- 
sidered by  the  local  Chamber  of  Commerce  which  has 
been  asked  to  co-operate  in  this  scheine  with  the  Can- 
adian Founders  and  Metal  Trades  Association-  It  is 
felt  that  the  Chamber  could  be  useful  in  doing  away 
with  the  misapprehension  with  regard  to  building 
prices  which  exists  in  the  pu^blic  mind  and  which 
causes  everyone  to  wait  for  the  other  fellow  to  start 
building. 

While  there  still  remain  some  revisions  in  material 
prices  and  wages  to  be  made,  the  Founders  and  Metal 
Trades  As.sociation  believes  that  the  aljustments  in 
this  direction  already  made  are  so  extensive  as  to 
warrant  the  phicing  of  contracts  which  will  tend  to  a 
resumption  of  business  activity.  Its  views  are  set  out 
in  the  following  letter  which  has  been  rexreived  in 
Victoria: — 

"  Industry  in  Canada  to-day  is  dormant  and  indus- 
trial ])lants  are,  in  many  cases,  either  closed  down  or 
or  o,)erating  short  time  and  short-handed.  Unemploy- 
ment is  abnormal  and  appears  to  increase  The  hopes 
of  everyone  are  centered  ujwn  an  immediate  resump- 
tion of  business  and  a  gradual  return  to  healthy  nor- 
mal conditions.  Manufacturers  are  being  asked  daily 
to  (|uote  ui)on  a  great  volume  of  businessjjut  no  order 
of  any  consequence  are  being  placed.  In  some  in- 
stances Canadian  business  which  shimld  be  kept  with- 
in Canadian  borders,  at  least  until  our  own  industries 
arc  on  a  normal  basia,  is  being  placed  with  the  United 
States  firms. 

"It  is  highly  desirable  to  maintain  amicable  trade 
relations  with  the  United  States,  but  until  this  crucial 
])eriod  is  past  We  believe  Canadian  manufacturers 
should  have  the  preference  so  far  as  possible.  Our 
manufacturers  are  eager  to  keep  their  places  in  opera- 
tion. Wage  earners  are  eager  to  have  employ- 
ment. Revisions  downward  have  been  made  all  along 
the  line  in  material  prices  and  wages,  b«t  everyone' 
apparently  is  waiting  for  the  other  fellow  to  take  a 
chance-  It  is  up  to  the  investor,  the  buper,  to  stimu- 
late-the  situation,  encourage  the  development  of  Can- 
adian industry,  and  through  it  the  gro%vth  of  Canada 
as  a.naition  by  placing  every  pending  contract  with 
some 'C.tnadiaiMinn  immediately." 


The  Afcti-Corrosion  Engineering  Company,  Ne\v 
Yorl^  City,  are  wsaning  folders  on  "  Deoxidizing  De- 
activator for  Prevenlmgl^ipe  Corrosion  "  anJ  "  De- 
aerating  ApparatUif'1'nr^rf eventhijr~t*fpe  Corrosion" 
Both  folders  devote  much  space  to  the  working  prin- 
ciples, installation  and  construction  of  these  machines. 
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West  elevation  of  the  Hospice  du  Sacre  Coeur,  Slierbrooke,  P.ti.,  showing  the  front  part  of  the 

building  with  the  right  and  left  wings. 


Noteworthy  Building  Addition 
at  Sherbrooke,  P.  Q. 

Hospice  du  Sacre  Goeur,  Extended  at  a  Cost  of  Four  Hundred  . 
Thousand  Dollars,  Now  Nearing  Completion — 
Features  of  Design  and  Construction 


There  is  now  nearing  completion  at  Sherbrooke,  in 
the  Province  of  Quebec,  a  noteworthy  addition  to  the 
Hospice  du  Sacre  Coeur,  the  constructional  cost  of 
which  is  estimated  at  $400,000. 

From  the  views  presented  herewith  it  will  be  seen 
that  the  new  building  has  been  erected  as  an  addition, 
although  it  will  be  apparent  that  the  new  part  is  sev- 
eral times  the  size  of  the  old,  and  that  in  reality  the 
undertaking  constitutes  an  entirely  new  building,  of 
a  more  or  le.ss  monumental  character. 

The  building  is  designed  in  the  form  of  a  cross,  and 
contains  four  storeys  and  basement,  exclusive  of  an 


extra  storey  on  that  part  of  the  building  which  is  to  be 
used  as  a  sanitorium. 

The  construction  is  of  brick  with  granite  trimming 
from  the  Norton  Quarry  at  Stanstead.  The  floors  are 
of  concrete,  reinforced  with  triangular  mesh  wire. 
Plain  round  bars  are  used  in  beams  and  columns.  The 
general  span  of  the  beams  is  25  ft.,  and  38  ft.  over  the 
chapel.  The  inside  partitions  are  built  of  4  in...  terra 
cotta,  and  the  outside  walls  are  lined  with  2  in.  terra 
eotta. 

The  building  is  designed  to  accommodate  seven  hun- 
dred orphans  and  old  people,  and  is  divided  into  wards 


■ 
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South-west  elevation   of  the  buil<iinf!; 
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with  such  aefomiiiodation  in  view,  jjrovisioii  beinj? 
made  for  male  and  female  wards,  and  also  for  private 
rooms.  There  are  play-rooms  and  class-rooms  for  chil- 
dren, and  also  kitchenettes  and  dininj^-rooms  in  each 
section.  A  large  chapel  is  included  in  the  accommoda- 
tion. 

The  sanitary  equipment  of  the  building  is  on  the  most 
up-to-date  lines,  special  attention  having  been  given  to 
the  hot  water  heating  aiul  to  the  ventilation  of  the 
building. 

There  are  verandahs  twelve  feet  wide,  of  concrete 
construction,  on  each  floor  at  each  end  of  the  right  and 
left  wing.s.  These  verandahs  are  supported  by  strong 
brick  piei's.  The  stairways  and  landings  are  in  con- 
crete, with  iron  stairs  and  slate  treads.  The  floor  sur- 
face, including  basement,  comprises  160,000  sq.  ft. 
There  are  75,000  ft.  of  terrazzo  flooring.  The  roof  is  of 
gravel.    Passenger  and  freight  elevators  are  installed. 


The  length  of  the  building  is  265  ft.,  the  depth  the 
same,  and  the  width  60  ft. 

The  architect  is  Mr.  J.  W.  Gregoire  of  Sherbrooke, 
who  designed  the  undertaking  for  the  Grey  Nuns.  The 
general  contract  is  being  carried  out  on  a  percentage 
basis  by  Mr.  Alf.  Dion  of  Sherbrooke.  The  brick  wa.s 
furnished  by  The  Laprairie  IJrick  Company,  Limited, 
and  the  terra  cotta  by  The  Citadel  Brick  &  Paving 
Block  Company,  Limited,  of  Quebec  City. 

The  engineers  for  the  heating  are  The  Canadian  Do- 
mestic Engineering  Company,  Limited,  Montreal,  while 
the  heating  and  plumbing  installations  are  being  made 
by  Oliver  Trudeau  of  Sherbrooke.  The  contractor  for 
the  stone  cutting  is  G.  l^lamondon  of  Sherbrooke,  and 
for  the  terrazzo  and  marble.  The  Lepage  Marble  Works, 
Limited,  Montreal. 

It  is  hoped  to  have  the  building  practically  completed 
by  the  end  of  this  fall  and  in  occupancy  next  spring. 


Arc   Welding  Supplants   Rivets  for 
Structural   Steel    Work 

Successful  Demonstration  of  the  Use  of  Welding  Methods  in  Steel 

Construction  Gives  Promise  of  Wider  Application 

of  the  Idea  in  the  Near  Future 


That  arc  weldng  is  continually  finding  new  and 
important  industrial  applications  is  being  demonstrat- 
ed 'by  numerous  reports  of  successful  welding.  In  a 
recent  publication  isisued  by  the  Westinghouse  Electric 
&  Manufacturing  Company,  erititled  "  Arc  Welding 
Applications,"  many  interesting  and  novel  uses  of  arc 
welding  are  explained  and  illustrated- 

One  of  the  applications  shown  is  the  first  structural 


The  main  advantage  of  arc  welding,  for  this  work, 
are  the  elimination  of  the  neccessity  ft)r  fabricating  the 
steel  parts  and  the  saving  of  time  in  waiting  for  the 


Sample  of  welding  at2ri(lge;of£stnu'tiire. 

girders  to  be  fabricated.  Another  decided  advantage 
of  the  arc  welding  method  over  that  of  rivetting  is  that 
it  does  away  with  the  noise  of  rivetting  and  makes  it 
possible  to  work  day  and  night  without  causing  any 
disturbance. 

This  unique  example  of  the  use  of  welding  has 


Klectric  wi'lded  roof  tnicsi-s  of  40-fl.  fpiui. 

steel  building  ever  erected  without  the  use  of  rivets. 
The  electric  arc  was  employed  throughout  the  entire 
construction  to  unite  the  structural  steel  members. 
Inasmuch  as  the  entire  construction  ^v-as  tested  and 
approved  by  the  New  York  Bureau  of  Buildings,  the 
arc  welding  process  for  this  line  of  work  has  passes! 
from  the  experimental  stage  to  the  practical  commer- 
cial stage.  The  trusses  are  designed  for  a  live  weight 
of  40  pounds  per  square  fcKit,  each  truss  supporting  a 
panel  of  800  square  feet.  They  were  tested  to  a  load 
of  120  jiiounds  to  the  square  foot,  or  a  total  of  48  tons 
on  the  two  trusses. 


Close  view  shows  method  of  welding  structunU  member. 

aroused  a  great  deal  of  interest  in  the  building  trades 
and  industrial  plants.  Although  no  extended  use  of 
this  principle  has  been  made  as  yet,  it  is  quite  possible 
that  great  developntent  may  be  made  in  the  near 
future. 
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Wetness  versus   Fatness 

A  Discussion  of  the  Desirability  of 
Adding  Lime  to  Concrete 

By  L-  H.  Hart,  Manager,  Construction  Service 
National  Lime  Association,  Washington,  D.  C. 

Every  ibrickmason  knows  that  Hme  gives  to  mortar 
a  quality  that  no  amount  of  water  or  cement  can  give, 
"  fatness."  This  quahty  is  desired  both  because  it 
makes  the  work  easier,  and  because  it  makes  better 
work.  It  also  gives  strength  to  the  structure  because 
the  bricks  are  bottom  bedded  and  the  passage  of  fire  or 
air  through  the  wall  prevented  for  the  same  reason. 
Fat  mortar  is  so  important  to  the  bricklayer,  that  more 
than  one  strike  has  occured  when  other  mortars  were 
specified,  and  in  fact,  the  desirable  properties  of  lime 
are  such  that  it  is  a  rare  case  where  some  lime  is  not 
used,  even  though  the  specifications  call  for  other  mat- 
erials. 

Fatness  is  still  more  important  in  concrete,  for 
sand,  stone  and  cement  are  naturally  very  short,  harsh, 
rough  and  hard  to  handle.  It  must  be  dumped  clean 
from  the  mixer,  conveyed  in  buckets,  buggies  or 
barrows,  and  sometimes  in  chutes  or  trucks  for  long 
distances,  without  separating  or  "  segregating."  It 
must  then  flow  into  narrow  forms,  around  steel  bars 
in  complicated  mats,  electric  ,conduits,  odd  shaped 
frames  and  sharp  corners,  all  without  leaving  stone 
pockets  or  bubbles,  and  must  sihow  a  smooth  surface 
when  the  forms  are  removed. 

In  all  parts  of  the  country,  practical  men  tell  us  that 
hydrated  lime  added  to  the  cement  improves  concrete 
at  all  these  points,  and  its  use  for  this  purpose  con- 
sequently has  grown  rapidly.  But  this  quality  of 
"  workability,"  so  much  desired  and  sought  after  has 
never  been  defined  or  measured  Many  attempts  have 
been  made  to  measure  it,  such  as  the  slump  tests,  the 
flow  table,  and  the  angle  of  flow  in  chutes,  but  each 
has  a  fatal  defect,  natnely,  that  any  desired  reading 
can  be  secured  by  adding  water.  However,  segrega- 
tion is  increased,  strength  is  reduced,  and  fatness  is 
not  gained  by  addition  of  water. 

The  recent  tests  by  Professor  Abrams  of  Lewis 
Institute,  are  the  most  pretentious  series  ever  run  on 
the  effect  of  hydrated  lime  in  concrete.  They  purport 
to  eliminate  all  the  variables  except  strength,  and 
measure  that.  The  teats  may  be  divided  into  two 
groups — hydrated  lime  added  dry,  and  hydrated  lime 
added  with  water.  In  the  case  of  dry  additions,  the 
strength  is  greatly  increased  but  the  results  are  dis- 
missed by  Professor  Abrams  with  the  statement  that 
the  consistency  was  changed  the  batch  being  too  dry 
'  too  work. 

That  S|trength  can  be  increased  in  this  way  is 
evidenced  by  the  following  statement  of  Colonel  H. 
C.  Boyden,  expert  lecturer  for  the  Portland  Cement 
Association :  "  The  use  of  more  cement  (than  the  ideal 
amount)  in  a  batch,  does  not  produce  any  beneficial 
efifect,  except  from  the  fact  that  a  plastic,  workable 
mix  can  be  produced  with  a  lower  water-ratio.  The 
reason  that  a  rich  mixture  gives  a  higher  strength  than 
a  leaner  one  is  not  that  more  cement  is  used,  but  be- 
cause the  concrete  can  be  mixed  with  a  water-ratio 
which  is  relatively  lower  for  the  richer  mixture  than 
for  the  lean  one.  If  advantage  is  not  taken  of  this  poss- 
ibility of  reducing  the  water-ratio  the  additional 
cement  in  the  richer  mixture  is  wasted •" 


When  both  water  and  hydrated  lime  were  added, 
the  workability  w!as  much  improved,  but  this  fact  is 
not  made  plain.  The  water  allowance  was  proportioned 
by  the  Vicat  needle  test  for  normal  consistency.  This, 
however,  reveals  nothing  as  to  workability.  Neat  lime 
specimens,  reading  the  same  by  the  needle,  may  vary 
extremely  in  workability  themselves,  and  have  widely 
different  efifects  in  this  respect  on  the  concrete  to  which 
they  are  added.  In  short,  consistency,  which  the  Vicat 
needle  measures,  is  entirely  different  from  "fatness." 

Further  on  the  author  reports  figures  which  he 
maintains  are  an  index  of  "  plasticity  "  in  concrete.  In 
the  Abrams  tests,  concrete  of  unit  consistency  is  de- 
fined as  that  which  slumps  ^  in.  to  1  in.  in  a  cylinder  6 
in.  in  diameter  and  12  inches  high,  but  the  very  first 
group  of  five  specimens  slumped  an  average  of  6.2 
inches  and  the  whole  results  of  the  slump  tests  when 
plotted  graphically,  looks  like  a  crazy  quilt,  having  no 
rational  trend  what.soever.  The  American  Society  for 
Testing  Materials  has  abandoned  this  form  of  cylinder 
and  adopted  one  with  a  J^  in.  taper,  but  while  this  will 
eliminate  some  of  the  minor  objections  to  the  test,  the 
most  important  one  remains,  namely,  it  does  not 
measure  the  right  property,  the  one  in  which  concrete 
men  are  interested. 

There  have  been  attempts  to  support  these  conten- 
tions with  the  tests  of  Professor  H.  H.  Scofield  of 
Cornell  University.  He  states  in  his  report,  how- 
ever: "The  degree  of  wetness  in  mixing  was  medium 
and  judged  by  th  eye  in  each  case  being  constant  for  all 
mixes.  No  attention  was  paid  to  "  workability  "  or 
"  water-ratio  "   at   the   time   of   mixing   the   mortars." 

"  Workability "  is  the  best  word  yet  devised  for 
the  desired  property,  for  "  plasticity  "  and  "  flowabiliy  ' 
cover  only  part  of  the  meaning  while  "  consistency  " 
refers  only  to  "  apparent  wetness ;" — but  "  work- 
ability "  like  "  strength,"  has  a  wide  application- 
"  Strength  "  may  mean  compression,  tension,  torsion, 
shear,  bending,  or  other  combinations.  In  the  same 
way  "  workability  "  includes  easy  dumping  from  the 
mixer,  bucket,  hopper  or  buggy,  proper  flow  down  a 
chute,  around  reinforcing  and  other  obstructions  into 
complicated  forms  and  sharp  corners,  freedom  from 
segregation,  and  from  stone  or  water  pockets,  easy 
tamping  and  easy  finishing  under  the  machine  or 
trowel.  Up  to  the  present  time  this  quality  has  been 
one  of  those  which  are  said  to  be  incapable  of  express- 
ion in  English  but  "  one  must  feel  it  with  his  tool." 

This  attitude  however,  is  destructive  of  progress, 
and  we  can  never  advance  unless  we  make  the  attempt 
to  define  and  measure  these  variables,  however  elus- 
ive they  may  be.  Here  is  a  problem  worthy  of  the 
mettle  of  the  finest  minds  in  concrete  engineering, 
and  should  attract  the  eager  hunter  of  new  truth. 
I  maen  tahat  what  is  wanted  is  not  support  for  some 
pet  theory,  or  advertising  for  some  material,  but  the 
whole  truth,  rrespective  of  its  effect  on  any  material ; 
for  only  the  truth  can  benefit  the  public  at  large,  and 
in  the  end  it  is  certain  that  the  scientific  facts  will 
govern  the  practice  to  which  manuufacturers  must 
conform. 

Let  us  then  continue  the  effort  to  define  and 
measure  "  fatness  "  in  concrete,  knowing  that  what  is 
common  knowledge  among  the  trade  must,  sometime, 
yield  to  scientific  investigations,  and  that  the  know- 
ledge then  secured  will  be  of  inestimable  value  to 
industry. 
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Straw  Filters  for  Sewage  Purification 

Experimental  Work  Demonstrates  the  Value  of  Straw  as  a   Purifying 

Agent — Details  of  Trial  Installations 


By  E.  H.  Richards  anb  M.  G.  Weekee, 

It  is  universally  recognized  that  the  systerns  of 
sewage  disposal  in  general  use  among  civilized  com- 
munities are  very  waste'ful  from  the  agricultural  point 
of  view.  Only  a  minute  fraction  of  the  fertilizing 
value  in  waterborne  excrement  is  returned  to  the  soil, 
and  even  this  small  portion  is  generally  confined  to  in- 
soluble matter  or  sludge,  of  low  manurial  value.  The 
latest  process  of  sewage  trea:tment  by  activation 
promises  to  improve  the  quality  of  sewage  sludge 
very  considerably,  provided  that  it  can  be  dried  econ- 
omically, but  this  process  seems  to  do  little  more  than 
the  older  methods  such  as  percolating  filtration,  in  the 
way  of  recovering  the  most  valuable  part  of  sewage. 

On  the  average,  three-fifths  of  the  nitrogen  in  sew- 
age consists  of  ammoniacal  compounds  derived  from 
urine.  Owing  to  the  great  dilution  of  the  ammonia 
no  practical  method  has  yet  been  devised  for  recover- 
ing this  nitrogen.  In  efficient  purification  works  most 
of  the  ammonia  is  oxidized  to  nitrate  and  flows  away 
as  effluent  to  the  sea,  while  the  rest  is  discharged  into 
the  air  as  nitrogen  gas.  This  applies  in  varying  de- 
gree to  all  purification  processes,  including  activated 
sludge. 

Agricultural  bacteriologists  and  chemists  have 
known  for  many  years  that  micro-organisms  commonly 
found  in  the  soil  are  capable  of  assimilating  ammonia 
and  converting  it  into  some  insoluble  organic  form, 
probably,  in  part  at  any  rate,  as  portein  of  their  own 
bodies. 

Recent  researches  carried  out  by  Hutchinson  and 
Richards  at  Rothamsted  Experimental  Station  on  the 
fermentive  changes  of  nitrogen  and  carbon,  which  are 
of  fundamental  importance  to  agriculture,  have  in- 
dicated a  means  werdjy  the  highly  dilute  ammonia  of 
sewage  may  be  recovered  and  made  available  as 
manure. 

Laboratory  Experiments. 

The  laboratory  experiments  which  led  to  he  con- 
struction of  the  straw  filter  at  Wainfleet  were  briefly 
these : — 

A  dilute  solution  of  ammonium  carbonate,  of 
strength  equal  to  a  very  strong  sewage — i.e.,  10  parts  of 
nitrogen  per  100.000.  was  passed  through  a  i>ercolating 
filter  of  wheat  straw  at  the  rate  of  250  gallons  per  cubic 
yard  of  straw  per  day.  On  the  first  day  5  per  cent  of 
the  nitrogen  passed  on  to  the  filter  was  removed,  the 
amount  increasing  steadily  up  to  the  twentieth  day, 
when  only  1  i>er  cent  of  the  nitrogen  in  the  artificial 
sewage  was  found  in  the  effluent,  the  remaining  99  per 
cent,  remaining  in  the  filter.  The  filter  was  then 
mature  and  continued  to  remove  practically  a'll  the  nit- 
rogen fed  to  it  until  the  saturation  point  was  reached- 

In  the  case  of  wheat  straw  the  filter  continued  to 
remove  nitrogen  until  7  parts  has  been  fixed  per  1,000 
parts  of  dry  straw.  On  dismantling  the  filter  the  straw 
was  found  to  have  retained  S()  per  cent  of  the  nitrogen 
contained  in  the  original  aimnonia  solution.  Twenty 
per  cent  of  the  dry  matter  in  the  starw  had  disappeared 
in  the  process  of  fixation,  so  that  the  nitrogen  in  the 
final  dry  matter  had  been  raised  to  l.vl3  per  cent. 

The  effluent  was  brown  coloured  but  non-putre- 


before  the  Institution  of  Civil  Engineers. 

factive.  It  contained  too  much  carbonaceous  matter 
in  solution  to  pass  the  Sewage  Commission's  test  for 
dissolved  oxygen  absorption.  When  the  straw  filter 
effluent  had  run  through  an  ordinary  clinker  percol- 
ating filter,an  effluent  was  obtained  that  would  pass 
both  the  standard  tests,  but  was  still  very  brown  in 
colour.  , 

The  experiment  was  then  repeated  with  actual  sew- 
age from  the  Harpenden  Works.  The  results  were  the 
same  as  in  the  first  experiment. 

LABORATORT   STRAW   FILTER    AND    AlOfDNIDII   CaRBONATI. 

Nitrogen  Balance. 

Orammes.  Grammes 

Nitrogen    added    as  Nitrogen  in   eRhient            0121 

(NHi)jCO,                     . .    1-400  Nitrogen  in  straw  at  end    1-965 

Nitrogen     in     straw     at  Nitrogen     lost     (3-4     per 

start                                  0-769  cent)                                   o-qts 


2-159 


Amount   of  added  nitrogen  fixed  86  i>«r   cent. 


3-169 


Laboratory  Straw  Filter  and  8rwA0B. 
NitTogen  Balance. 

Grammes.  Grammes. 

Nitrogen      as      NHj      in  Nitrogen  in    effluent             0-149 

sewage        1632  Nitrogen  in  straw  at  end    1-976 

Nitrogen      in     straw     at  Nitrogen  lost     (116    per 

start  0-877  cent)  0-284 


2409 
Amount   of    added  nitrogen  fixed  72  per   cent. 


3-409 


When  the  straw  has  become  saturated  with  nitro- 
gen it  can  be  removed  from  the  filter,  and  if  stored  in 
heai)s  will  continue  to  ferment  with  great  improvement 
in  its  physical  state  regarded  as  a  substitute  for  farm- 
yard manure. 

At  this  stage  of  the  experiment  (May,  1919) 
Richards  and  Hutchinson  chanced  to  meet  Mr-  M.  C. 
Weekes.  then  Chief  Engineer  to  the  Board  of  Agricul- 
ture, who  was  faced  with  the  problem  of  providing 
some  method  of  sewage  disposal  for  a  hutted  camp  of 
300  navvies  to  be  engaged  of  the  Board's  land  reclama- 
tion scheme  on  the  north-west  shore  of  the  Wash- 
Only  urine,  cookhouse  and  ablution  shed  water  would 
need  treatment,  but  the  concentration  of  the  sewage 
liquor  would  probably  be  excessive,  and  liquors  of 
this  nature  do  not  yield  readily  to  treatment  on  perco- 
lating filters. 

.'\s  the  experiments  described  above  had  just  been 
completed,  the  jHjssibilities  of  a  straw  filter  were  dis- 
cussed and  ultimately  a  scheme  on  these  lines  was  put 
into  operation. 

Straw  in  Sections. 

The  original  experiments  had  made  it  clear  that 
clean  straw  was  not  active  in  removing  nitrogen,  but 
that  it  gradually  became  more  so  as  sewage  was  passed 
through  it,  the  best  results  being  obtained  after  20  daj's 
of  treatment :  for  this  reason  it  was  decided  that  the 
filter  must  be  in  sections  and  that  the  straw  must  be 
passed  from  section  to  section  so  that  the  sewage 
always  met  the  newest  straw  first  and  finished  by 
passing  through  the  most  active  section.  It  was  also 
decided  that  three  sections  would  be  sufficient,  as  this 
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would  give  one  section  fully  active  and  another  nearly 
so,  when  clean  straw  had  to  be  added.  The  first  in- 
tention was  to  construct  three  shallow  beds  arranged 
in  steps  but  when  the  details  came  to  be  got  out,  it  was 
found  that  the  head  required  to  give  three  systems  of 
distribution  was  too  great  to  make  the  scheme  prac- 
ticable, and  further  that  there  would  be  considerable 
labour  in  working  the  straw  from  one  bed  to  the  next. 

Finally  a  filter  was  constructed  as  follows.  An 
angle-iron  frame-work,  20  ft.  long,  10  ft.  wie  and  7  ft. 
6  in.  high,  was  fixed  over  a  sloping  concrete  floor,  with 
two  main  horizontal  members,  one  2  ft.  and  the  other 
4  ft.  6  in.  above  the  floor,  passing  along  each  side-  On 
these  members  1  in.  diameter  galvanized  iron  pipes,  12 
ft'  long,  were  laid,  spaced  at  4  in.  apart,  centre  to 
centre ;  the  length  of  the  pipes  allowed  them  to  pro- 
ject 12  inches  beyond  the  frame  work  at  each  end  to 
the  bed  3  ft.  above  the  upper  of  the  two  floors  to 
give  a  hand-hold  for  drawing. 

Transverse  horizontal  angle-irons  were  fixed  across 
the  bed  '  ft.  above  the  upper  of  the  two  floors  so 
formed,  to  tie  the  verticals  together  and  also  to  carry 
the  distributing  troughs.  Two  V-shaped  wooden 
troughs  were  laid  over  the  filter,  the  sides  having 
notches  about  12  in.  apart  with  a  nail  driven  under 
each  to  act  as  a  drip  point. 

This  type  of  construction  made  it  very  easy  to  pass 
the  straw  from  section  to  section  of  the  filter.  When 
the  ripest  straw  had  been  raked  out  from  the  bottom 
layer,  the  attendant  would  begin  at  one  end  and  draw 
out  each  pipe  in  turn  until  the  whole  of  the  straw  that 
had  been  the  second  layer  had  fallen  on  to  the  concrete 
floor.  He  would  then  replace  the  pipes  and  draw  those 
from  under  the  top  layer,  letting  that  down  in  turn. 
The  upper  pipes  were  then  replaced  and  the  new  straw 
unloaded  from  the  carts  on  to  them. 

No  trouble  was  experienced  in  pulling  out  the 
pipes,  as  the  friction  against  the  wet  straw  was  very 
slight. 

The  spacing  of  the  pipes  supporting  the  straw  proved 
to  be  about  right,  there  was  little  sagging  down  be- 
tween the  pipes,  and  the  distribution  for  one  layer  to 
the  next  was  quite  good  as  the  sewage  came  through  in 
drops.  The  distribution  from  the  troughs  was  very 
faulty  at  first,  until  the  attendant  got  used  to  keeping 
them  adjusted  and  cleaning  the  notches,  but  later  it  was 
sufficiently  good  for  this  layer,  which  is  not  really 
operative,  but  merely  being  prepared  to  become  so. 

The  pump  that  fed  the  filter  could  not  be  worked  at 
a  slower  rate  than  about  17  gallons  per  minute.  This 
would  not  have  given  too  quick  a  rate  of  application 
had  both  units  been  in  use,  but  with  only  fifty  gallons 
storage  capacity  in  the  tank  first  installed  it  was  too 
fast  for  one  filter.  Moreover,  it  took  some  time  to 
persuade  the  pump-driver  that  the  rate  of  pumping 
really  mattered,  so  that  at  first  he  ran  his  pump  as 
fast  as  possible  unless  he  was  watcbed,  and  the  actual 
rate  of  application  of  the  sewage  was  as  high  as  450 
gallons  per  cubic  yard  per  day,  instead  of  60-80  gallons 
required.  Under  these  conditions  it  io  not  surprising 
that  the  actual  removal  of  nitrogen  by  the  filter  was 
very  small.  But  even  then  the  effluent  was  free  from 
smell,  and  neither  at  this  or  at  any  subsequent  time 
was  there  any  nuisance  from  the  filter  itself  or  from  the 
ditch  receiving  the  effluent,  nor  did  flies  collect  around 
the  filter.  The  rate  of  flow  to  the  straw  was  gradually 
reduced  to  96  gallons  per  cubic  yard  per  day  by  re- 


stricting the  tank  outlet  pipes  with  a  corresponding 
improvement  in  the  nitrogen  recovery.  The  .best 
purification,  as  measured  by  five  days'  dissolved  oxy- 
gen test,  was  80  per  cent.  Negative  purification  was 
generally  shown  by  four  hours  permanganate. 

Improvement  in  Nitrogen  Recovery. 

When  a  new  tank  of  960  gallons  capacity  was  in- 
stalled, the  improvement  in  nitrogen  recovery  was  very 
marked.  The  best  figure  recorded  was  65  per  cent  of 
the  nitrogen  in  the  sewage-  On  incubation  for  five 
days  the  effluent  was  invariably  putrid.  From  such 
a  strong  liquor,  ten  times  as  strong  as  normal  sewage, 
it  is  probably  impossible  to  produce  a  non-putrescible 
effluent  by  straw  filtration  alone. 

Wainfleet  Straw  Filter. 
Average  analyses  of  samples  taken  after  installation 
of  larger  overhead  tank,  July-September,  1920. 

Parts    per     100,000. 
Sewage.         Effluent. 

Ammoniacal  nitrogen   18.92  10.19 

Oxygen  absorbed  in  four  hours  from 

permanganate    31.88  20.82 

Dissolved  oxygen  taken  up  in 

five  days 80.4  14.9 

Chlorine    31.0  39-3 

Dry  matter.  Per  cent. 

Total  nitrogen  in  raw  straw 0.50 

"  "     in  straw  removed  from  filter  1.62 

"  "     after  storage  for  six  months  2.06 

In  order  to  recover  all  the  nitrogen  possible  about 
2  lb.  of  dry  straw  per  man  per  day  is  required.  Dur- 
ing the  year's  working  at  Wainfleet  the  amount  of 
straw  used  was  considerably  less.  For  a  period  of 
thirty-five  days  2,800  lb-  of  nitrogen  was  pumped  on  to 
the  straw  in  the  sewage.  The  weight  of  straw  shown 
by  laboratory  experiments  as  necessary  to  recover  this 
amount  of  nitrogen  is  5,000  lb.  Even  if  the  rate  of 
flow  had  been  low  enough  to  allow  proper  biological 
action,  only  about  half  the  nitrogen  could  have  been 
recovered.  The  straw  removed  was  in  fact,  overloaded 
with  nitrogen  all  through  the  experiment.  The  result- 
ing manure,  after  storage  in  a  heap  alongside  the  filter, 
was  of  excellent  quality,  containing  2.06  per  cent,  of 
nitrogen,  and  was  in  good  condition  for  applying  to 
the  soil.     This  manure  has  no  smell  what.soever. 

The  practical  application  of  this  process  is  so  far 
limited  to  such  sewage  works  as  have  access  to  straw 
in  quantity  and  where  a  demand  exists  for  farmyard 
or  stable  manure  which  canot  be  met  at  present- 
There  arc.  however,  many  places  in  this  country  where 
these  conditions  now  exist,  while  the  supplies  of  stable 
manure  are  rapidly  diminishing. 

Straw  is  by  no  means  the  only  substance  suitable 
for  the  process,  and  further  research  may  show  how  the 
less  digestible  carbo-hydrates  in  sawdust  and  other 
vegetable  waste  products  may  be  made  available. 


DEFECTS  IN  GLAZED  WALL  TILES. 

Glazed  wall  tiles  are  sometimes  found  to  become 
seriously  cracked  after  being  in  use  for  a  short  time. 
This  may  be  due  to  various  causes,  including  :— 

(1)  Defects  in  the  tiles. 

(2)  Faulty  conditions  to  which  the  tiles  are  ex- 
posed during  use. 

Where  cracks  are  due  to  original  defects  in  the 
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glaze,  the  cause  must  be  sought  by  investigating  the 
latter.  Hair  cracks  in  the  glaze  are  caused  by  the  un- 
equal contraction  of  the  body  of  the  glaze,  and  are 
usually  reniedied  by  adding  a  small  quantity  of  flint 
to  the  glaze  prior  to  its  use,  so  as  to  reduce  the  con- 
traction of  the  glaze.  In  most  cases-  fine  hair  cracks 
are  not  very  noticeable  and  are  often  unavoidable,  but 
if  they  become  large  a  different  glaze  is  necessary. 
Where  the  cracks  are  large,  the  cooling  of  the  glazed 
tiles  may  also  be  at  fault.  It  may  be  desirable  to  cool 
the  kiln  more  slowly  in  future.  If  the  glaze  is  applied 
too  thickly  on  "the  body  of  the  tiles,  cracks  are  almost 
certain  to  occur  when  the  tiles  are  heated,  on  account 
of  the  uneven  expansion  and  contraction  of  the  glaze 
and  body.  Too  thick  a  coating  of  glaze  may  be  due 
to  carelessness  on  the  part  of  the  workmen  or  to  the 
use  of  too  thick  a  slip  for  coating-  In  either  case  the 
remedy  is  dbvious,  i.e.,  a  thinner  slip  applied  thinly  and 
evenly  to  the  surface  of  the  tiles.  A  thick  coating  may 
also  ibe  caused  by  the  presence  of  too  much  clay  in  the 
composition  of  the  glaze.  This  makes  it  of  a  thick, 
creamy  consistency,  and  unless  brought  to  the  correct 
consistency  for  coating,  an  excessively  thick  layer 
may  be  produced.  Where  it  is  necessary  to  add  clay  in 
order  to  adjust  the  composition  of  the  glaze,  it  is  de- 
sirable to  add  it  in  the  form  of  a  feebly  plastic  or  non- 
plastic  material,  such  as  china  clay  or  finely  burned 
clay.  Ball  clay  is  too  plastic ;  it  is  often  detrimental  to 
the  quality  of  the  glaze  slip  and  may  cause  craking  or 
"iballing"  of  the  glaze.  This  latter  defect  may  also 
be  caused  by  not  heating  the  glaze  to  a  sufficiently 
high  temperature  or  by  heating  it  too  long.  As  this 
difficulty  is  more  frecjuently  found  in  connection  with 
green  tiles  which  have  been  glazed  before  being 
burned,  it  is  always  wise  to  apply  the  glaze  to  the 
biscuit  ware  where  this  can  be  done  economically 

The  tiles  may  also  become  cracked  on  account  of 
the  methods  il  laying  then  or  the  conditions  encounter- 
in  use. 

Where  a  very  rich  cement  is  employed  for  laying  the 
tiles,  it  is  very  probable  that  they  will  craze  when  they 
have  been  in  use  for  some  time,  because  the  cement, 
on  hardening,  causes  a  gripping  action  on  the  back  of 
the  tile.  This  puts  a  strain  in  the  thin  layer  or  coating 
of  glaze,  and  eventually  it  cracks.  In  order  to  avoid 
this  difficulty,  it  is  desirable  to  use  a  considerable  pro- 
])ortion  of  sand  in  the  cement  used  for  fixing  the 
tiles.  The  idea  that  the  larger  the  proportion  of  Port- 
land celnent  in  the  mixture  the 'better  will  be  its  quality 
is  a  serious  mistake,  and  for  the  rea.son  just  given,  tiles 
should  never  be  laid  with  a  cement  containing  less  than 
80  per  cent  of  sand. 

The  conditions  to  which  tiles  are  exposed  in  use 
have  much  to  do  with  the  wearing  power  of  the  tiles. 
If  they  are  exposed  to  the  open  air,  they  are  liable  to 
craze  in  winter  on  account  of  the  repeated  freezing  and 
thawing  to  which  they  are  subjected,  whilst  acid  charg- 
ed rain,  sand  blown  about  in  the  air  and  other  influ- 
ences all  tend  to  reduce  the  life  of  the  glazed  tiles. 

In  the  interior  of  buildings  the  tiles  last  much 
longer  and  are  more  durable,  though  in  fireplaces  they 
may  craze  or  crack  on  account  of  the  alterations  of  tem- 
perature. 


standing,  however,  we  should  have  pointed  out  that 
this  company  has  not  discontinued  operations  but  is 
merely  suspending  manufacturing  owing  to  the  fact 
that  their  storage  space  is  congested  with  stocks  of 
brick.  They  are  in  a  pcjsition  to  take  care  of  all  orders 
promptly  and  are  retaining  their  organization  in  order 
that  they  may  resume  work  as  soon  as  this  situation 
has  righted  itself. 


Alberta's  Irrigation  Work  in 
Full  Progress 

J.  W.  Mitchell,   Director  of  Alberta  Government  ^ 
Employment  Bureaus,  has  just  returned  from  a  lengthy 
trip  over  the  irrigation  district  in  Southern  Alberta. 

Mr.  Mitchell's  trip  was  made  with  a  view  to  get- 
ing  first-hand  information  regarding  the  irrigation 
project.  Starting  at  the  intake,  near  Mud  Lake, 
where  the  right  of  Way  is  being  cleared  preparatory 
to  a  large  dam  being  erected,  and  going  along  the  line 
to  Campbell  Bros.,  he  found  another  camp  where  there 
were  five  dinky  engies,  a  number  of  cars  and  a  steam 
shoved  outfit  with  a  lifting  capacity  of  ZVi  yards,  the 
weight  of  soil  being  1,700  pounds  to  the  yard.  The 
dirt  is  taken  from  there  by  trains  moving  continously, 
and  deposited  over  a  trestle  built  for  the  purpose. 
Going  from  there  to  Larson's  Camp,  other  steam 
shovels  were  found  in  operation.  Further  on.  after 
passing  six  large  outfits,  came  Jackson  headquarters, 
which  are  situated  at  Nobleford.  There  are  fifteen 
sub-oi>erators  working  for  this  firm.  Still  further  along 
the  line  was  the  headquarters  of  Norhern  &  Mannix, 
which  firm  ha.s  fifty  sub-contractors-  The  preparatory 
work  is,  to  some  extent,  over,  although  a  number  of 
steam  shovels  are  still  being  installed.  When  one 
realized  that  20.000  yards  a  day  must  be  moved  be- 
tween now  and  May,  1923  some  idea  of  the  magnitude 
of  the  undertaking  is  apparent. 

Mr.  Mitchell  is  rqjorted  to  have  made  a  thorougti 
investiigation  wi'th  regard  to  the  rumor  that  many 
Americans  were  being  engaged  on  the  job.  Out  of 
some  70  or  80  contractors,  it  is  said  there  are  not  more 
than  ten  Americans  employed. 

The  orders  have  been  very  positive  that  so  far  as 
possible  preference  be  always  given  on  the  work  to 
Alberta  men.  There  are  a  large  number  of  returned 
men  engaged  as  sub-contractors,  so  far  as  is  known, 
who  belong  outside  the  province  of  Alberta.  As  a 
matter  of  fact,  Mr.  Campbell,  prior  to  this,  had  given 
positive  orders  that  he  would  O.K.  no  bills  for  goods 
contracted  for  outside  Canada  that  could  possibly  be 
dbtained  in  this  country. 


Have  Not  Closed  Up  Business 

In' a  recent  issue  we  announced  that  the  Cooksville 
Shale  Brick  Company,  Ltd.,  had  closed  their  plant  tem- 
porarily.    In  order  that  there  might  be  no  misunder- 


Work  on  the  extension  of  the  engine  room  in  the 
engineering  building  of  the  Saskatchewan  Uni\-ersity. 
Sa.sikatoon,  commenced  a  short  while  ago  and  ispro- 
ceeding  rapidly.  The  Dominion  Bridge  Co.  has  the 
contract  to  erect  the  siteel  frame.  Carter,  Halls  and 
Aldinger,  Winnipeg,  will  do  the  building  work.  E. 
S.  Houck.  the  engrineer  who  has  been  in  charge  of  the 
C.  N.  R.  Bridge  construction,  is  also  directing  the 
steel  ^\x>rk  at  the  L^niversity.  He  stated  that  the 
work  on  the  extension  would  pr»>bably  be  completed 
about  the  end  of  Septemiber.  The  sted  frame  for  the 
■first  <k»r  and  the  columns  which  will  support  the 
roofing  are  already  erected.  The  dimensions  of  the 
extension  are  l.'^O  feet  by  70  feet.  The  total  weight 
of  the  steel  to  be  ustd  is  80  tons. 
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Cheaper  Instead  of  Greater  Production 

How  Manufacturing  Organization  is  Analyzed  with  View  to  Bringing 
Down  Costs — True  Value  of  Accurate  Costs 

By  William  Snaith,  C.E.,  Associate  Engineer  witli  Forests  Products  Engineering  Co.,  Chicago. 


The  article  by  Mr.  E.  W.  McCulloch  in  the  July 
13  issue  of  the  Contract  Record  and  Engineerig  Review 
p.  658,  on  the  "  Distribution  of  Burden  of  Good  and 
Bad  Times  "  is  by  far  one  of  the  best  discussiions  of  a 
very  timely  subject.  The  writer  is  heartily  in  accord 
with  the  principals  so  well  stated  in  the  article.  If  it 
were  not  for  the  fact  that  it  is  the  exception  rather  than 
the  rule  to  find  these  principles  adopted  it  would  not 
be  worth  while  to  thus  express  agreement.  The  advo- 
cate of  such  methods  is  more  likely  than  not  to  get 
a  cold  reception  in  the  average  manufacturers  account- 
ing office.  Probably  this  arises  somewhat  because 
slightly  more  work  is  involved,  but  mainly  because  the 
accounting  methods  of  the  average  business  man  have 
a  long  way  to  go  before  they  come  up  to  modern  stand- 
ards. Few  realize  that  in  the  last  decade  or  so 
accounting  science  has  practically  been  remade.  The 
coming  of  the  Income  Tax  and  other  similar  afflictions 
will  perhaps  turn  out  to  be  very  much  in  the  way  of 
blessings  in  disguise  if  they  lead  to  better  methods  of 
keeping  records  in  the  business  world.  It  may  not 
be  too  much  to  expect  that  the  economies  they  will 
lead  to  will  more  than  oflfset  the  actual  outlay  of  money 
they  call  for. 

It  has  been  proved  in  numerous  cases  that  a  busi- 
ness with  old^fashoned  methods  of  accounting  can  go 
on  showing  profits  while  actually  losing  enough  to 
wipe  itself  out  in  ten  or  twelve  years.  As  soon  as  such 
a  condition  is  revealed  to  the  average  executive  he  will 
turn  to  a  Cost  System  like  a  drowning  man  clutching 
at  a  straw  and  it  will  likely  stand  him  in  as  good  stead. 
This  is  not  said  with  any  idea  of  belittling  cost  systems. 
They  are  as  necessary  as  any  other  of  the  accounting 
records  of  a  business  but  they  are  not  cure-alls.  One 
of  the  latest  to  join  the  division  of  the  new  science  of 
accounting,  they  really  are  yet  in  process  of  digestion 
by  business.  Far  too  much  has  been  claimed  by  some 
of  the  experts  making  a  speciality  of  such  systems  and 
there  is  perhaps  something  of  a  reaction  against  what 
the  average  man  feels  is  "  red  tape." 

Bringing  Down  Costs. 

It  is  not  proposed  to  point  out  defects  in  cost 
systems  or  to  explain  why  some  of  them  have  faied.  It 
is  a  difficult  thing  at  best  to  start  any  new  idea  and  the 
process  is  one  of  trial  and  error  to  a  large  extent.  The 
purpose  of  this  is  to  emphasize  the  fact  that  more  than 
a  cost  system  is  required  by  the  average  manufacturer 
at  the  present  time.  A  cost  system  is  part  of  an 
accounting  system.  The  accountant  keeps  the  records 
of  the  business,  and  Mr.  McCulloch's  article  will  guide 
the  accountant  to  a  more  accurate  record  of  one  phase 
of  his  work.  The  article  just  touches  on  the  fringe  of 
another  subject  which  is  bowever,  not  lacking  in  in- 
terest and  that  is:  How  to  lower  costs  In  the  face  of 
falling  demand,  falling  prices  and  with  overhead  not 
falling  at  all. 

Just  how  seriously  this  question  is  being  consider- 
ed can  be  judged  from  the  fact  that  in  February  of 
this  year  it  has  been  estimated  that  one-third  of  the 
bmsiness  houses  of  America  were  potentially  insolvent 


in  the  sense  that  they  could  not  possibly  have  paid  their 
current  debts.  In  Canada  and  the  United  States 
nearly  four  and  a  half  million  people  are  are  out  of  work 
and  there  are  other  evidences  of  the  depression  which 
surrounds  us.  There  may  be  good  reason  to  believe 
that  the  worst  is  over,  but  there  is  a  long  pull  ahead 
before  times  will  justify  the  epithet  "  good." 

What  the  manufacturer  wants  to  know  is  how  to 
make  whatever  he  produces  for  less  money  than  he  ever 
did.  To  lower  costs  is  his  obes.sion  and  the  thing  he 
thinks  of  and  must  think  of  all  the  time.  His  cost 
system  is  very  likely  telling  him  that  in  spite  of  some 
increase  in  the  efficiency  of  labor  his  unit  costs  are 
not  coming  down  very  fast.  The  workman  is  on 
the  horns  of  a  dilemma.  If  he  hustles  and  finishes 
all  the  work  in  sight  he'll  be  laid  off;  if  he  dosen't 
hustle  he'll  be  replaced  by  one  who  will.  We  are  all 
human  and  any  of  us  under  these  crcumstances  would 
compromise.  A  lot  of  bad  habits  engendered  by  the 
war  conditions  of  the  past  years  when  production 
practically  regardless  of  cost  was  the  rule,  are  with  us 
yet.  These  must  be  eradicated  and  yet  we  have  be- 
come so  accustomed  to  some  of  them  they  seem  only 
necessar3<  evils. 

Cheaper  Not  Greater  Production. 

"  Cheaper  production  "  takes  the  place  of  "  more 
production  "  as  the  password  to  success.  To  the  in- 
dustrial engineer  rather  than  to  the  accountant  must 
business,  and  especially  the  woodworking  industry, 
turn  at  this  juncture.  The  accountant  is  giving  busi- 
ness better  records  than  it  ever  had  but  more  than 
records  is  required.  The  industrial  engineer  brings 
to  the  problem  of  cheaper  production  the  scientific 
methods  of  analysis  and  standardization,  followed  by 
a  properly  designed  system  of  production  control  and 
a  wage  payment  system  where  reward  is  in  proportion 
to  skill  and  work  done. 

Production  readily  stands  first  in  the  four  divisions 
of  business — production,  finance,  accounting  and  sell- 
ing. It  is  the  founda/tion  on  Avhich  the  others  build. 
Without  production  there  is  nothing  to  finance  or  sell 
and  no  need  of  records  or  accounting.  Cost  of  pro- 
duction can  not  be  lowered  by  the  best  system  of 
records  that  the  most  brilliant  genius  can  devise.  If 
the  cost  of  a  piece  of  work  is  to  be  reduced  it  must  be 
done  before  the  work  is  started.  Some  savmg  may  be 
possible  while  the  work  is  underway  but  none  at  all 
when  it  is  finished.  Many  a  job  which  was  started 
right  has  been  spoiled  when  nearly  finished  by  attempt- 
ing too  late  to  keep  the  cost  within  an  estimate  which 
was  too  low  to  begfin  with. 

Records  of  past  performance  can  be  used  in  estimat- 
ing future  work  only,  (a)  if  the  conditions  have  not 
been  changed  and  (b)  if  the  records  are  accurate  and 
dependable.  It  is  the  exception  rather  than  the  rule 
for  either  of  these  conditions  to  be  fulfilled.  More 
especially  is  it  exceptional  for  the  records  to  be  either 
accurate  or  dependable  and  when  they  cannot  be  relied 
on  they  are  really  worse  than  useless.  Inaccurate  cost 
data  can  only  lead  to  inaccurate  estimates.     But  even 


THE    CONTRACT    RECORD 


801 


if  both  conditions  are  fulfilled  to  perfection  the  most 
that  can  be  hoped  for  will  be  that  costs  will  not  be 
higher  than  they  were.  There  still  remains  the  possi- 
bility which  amounts  almost  to  certainty  that  the  old 
costs  were  unnecessarily  high.  What  is  lacking  is  a 
standard  wherewith  to  measure  performance.  Wc  can 
estimate  with  precision  how  much  material  will  be  re- 
quired to  make  a  certain  article  of  furniture  but  wlien 
it  comes  to  the  labor  cost  we  have  not  the  same  exact 
basis  for  our  figures.  We  know  (if  our  cost  records 
arc  accurate)  that  a  somewhat  similar  thing  cost  us  so 
much  at  such  a  time  for  labor.  Could  another  shop  do 
it  for  less?  They  couldn't  use  less  material,  but  could 
they  put  less  labor  on  it?  What  should  be  the  mini- 
mum labor  cost?  To  supply  the  answer  to  these 
queries  is  the  function  of  the  industrial  engineer. 

Analysis  of  Product. 
The  first  step  in  studying  production  is  to  know 
what  is  to  be  produced.  This  may  sound  somewhat 
trite,  but  the  mere  cataloguing  of  all  the  articles  to  be 
made  in  an  average  plant  serves  several  purposes  and 
will  likely  reveal  some  such  conditions  as  these ; 
some  old  lines  which  are  obsolete  and  should  be 
dropped,  several  articles  which  are  so  nearly  alike  that 
it  is  unprofitable  to  continue  the  distinctions;  the  main 
])roduct  for  which  the  demand  is  known  and  new  lines 
for  whch  demand  is  to  be  created.  This  list  will  vary 
from  one  single  article  to  several  hundreds  of  thou- 
sands with  the  .size  of  the  business.  After  this  has 
been  gone  over  carefully  and  all  deadwood  eliminated 
a  list  of  all  the  component  parts  of  each  article  is 
made.  In  the  discussion  of  standardization  we  shall 
see  that  as  far  as  possible  the  designs  are  modified  to 
permit  the  same  part  being  used  in  a  number  of 
articles.  Our  third  list  gives  us  all  the  operations  on 
each  separate  part  in  their  proper  sequence. 

A  survey  is  next  made  of  the  machines  and  tools 
available  for  turning  out  the  product.  The  speeds 
and  feeds  are  determined  and  the  capacities  noted. 
Their  condition  is  investigated  as  having  a  direct  bear- 
ing quality.  The  layout  of  the  whole  plant  also  calls 
for  study  under  this  head.  If  possible  the  raw  mat- 
erials should  enter  at  one  end  and  the  fini.shed  product 
leave  at  the  other,  but  in  actual  practice  this  condition 
is  a  rarely  attained  ideal.  The  extent  to  which  back- 
tracking and  unnecessary  moves  can  be  avoided  is 
usually  considerable.  It  is  to  he  borne  in  mind  In 
this  connection  if  the  moving  of  machines  is  called  for 
that  such  expense  will  be  incurred  but  once,  while  the 
cost  of  any  additional  handling  or  trucking  is  a  con- 
tinuing expense  which  may  be  sufficient  in  even  a  short 
time  to  pay  for  the  change. 

The  study  of  the  materials  used  and  the  manufac- 
turing methods  used  need  not  be  discussed  under  this 
head,  although  their  analysis  forms  a  part  of  the  com- 
plete analysis  of  the  product.  They  will  be  dealt  with 
in  connection  with  standardization. 

Standardization  is  Foundation. 
The  foundation  stone  of  modern  manufacturing  is 
standardization.  It  is  not  enough  to  standardize  the 
product  itself;  the  methods  and  machines  must  be 
standard  al.so  as  well  as  the  materials  used.  To  a  cer- 
tain extent  the  men  who  do  the  work  must  come  up  to 
a  certain  standrfrd.  ahhough  it  is  likely  that  some  of 
the  steps  in  this  direction  by  some  authorities  go  fur- 
ther than  is  necessary.  It  is  the  part  of  wisdom  to 
select  men  with  some  regard  to  the  work  they  will  have 


to  perform,  using  size  and  strength  for  heavy  work 
and  skill  and  experience  for  fhe  finer  lines.  It  is  vari- 
ously estimated  that  the  cost  of  breaking  in  a  new  em- 
ployee runs  from  $50  to  $250  and  in  special  cases  to 
much  higher  figures.  Cutting  down  the  labor  turnover 
results  in  a  saving  which  can  almost  be  measured  in 
dollars  and  cents. 

In  the  case  of  materials  when  once  the  most  suit- 
able material  has  been  found  a  brief  specification  cover- 
ing is  prepared  and  future  orders  must  conform  to  this. 
In  the  case  of  small  parts  such  as  nails,  screws,  bolts 
and  nuts  a  complete  description  is  prepared  so  that  no 
difficulty  will  be  encountered  by  a  firm  receiving  an 
order  for  them  in  filling.  In  these  days  of  specializa- 
tion there  are  so  many  varieties  of  even  ttie  simplest 
things  that  the  chances  are  multiplied  of  getting  some- 
thing sufficiently  diflferent,  although  of  the  same  class, 
for  the  variation  to  be  serious. 

After  trying  out  various  methods  or  different  series 
of  operations  the  best  and  most  economical  is  chosen 
as  the  standard  and  this  will  be  adopted  for  all  tuture 
work  until  a  cheaper  of  better  way  is  devised.  The 
extent  to  which  it  will  pay  to  experiment  in  determin- 
ing the  be.st  method  of  performing  an  operation  will  de- 
pend on  the  number  of  times  it  is  performed.  In  the 
case  of  special  operations  in  repetition  ^vork  where  the 
same  operator  is  constantly  engaged  on  the  same  oper- 
ation the  ultimate  developments  along  this  line  is  mo- 
tion study  with  a  motion  picture  machine.  The  classic 
example  of  painstaking  study  in  determining  the  best 
set  of  motions  is  the  series  of  experiments  by  Mr.  F. 
W.  Taylor  on  shovelling  in  the  plant  of  the  Bethlehem 
Steel  Company.  When  once  the  best  method  has  been 
decided  on  it  is  written  up  in  the  form  of  standard  in- 
structions to  govern  all  future  work. 

The  industrial  engineer  is  not  usually  responsible 
for  matters  of  design,  but  as  a  general  thing  the 
establishing  of  a  system  of  standards  will  reveal  poss- 
ibilities of  changes  in  existing  designs  in  the  direction 
of  further  standardization.  The  same  part  can  per- 
haps be  made  to  fit  into  several  articles.  Where  a 
varied  line  of  goods  has  been  made  for  some  time  with- 
out any  special  attention  to  this  feature  the  standard- 
izing of  designs  is  likely  to  result  in  some  surprising 
economies.  It  is  not  at  all  uncommon  to  reduce  a  div- 
ersified ii.st  of  similar  parts  to  one  quarter  or  even  one 
tenth  without  perceptibly  changing  the  appearance  or 
in  any  way  detracting  from  the  quality. 

Wage  Payment  Systems. 
Nothing  else  is  wasted  in  a  manufacturing  plant 
to  the  same  extent  as  labor  and  nothing  is  paid  for 
on  the  same  unscientific  and  unfair  basis.  In  bu\"ing 
everything  else  we  know  ahead  of  time  what  the  price 
is  going  to  be  and  what  quality  to  expect.  In  buying 
labor  at  so  much  an  hour  wc  may  know  what  quality 
to  expect  but  the  quantity  is  undetermined.  It  is  un- 
fair to  both  employer  and  employee  that  this  should  be 
so.  Pajinent  in  proportion  to  value  and  amount  of 
work  done  can  not  be  achieved  otherwise  than  by  some 
form  of  i>iece  work.  It  is  perhaps  not  too  much  to 
say  that  without  standard  times  in  which  operations 
are  to  be  performed  and  the  rates  of  pay  based  thereon, 
it  would  be  impossrble  to  accurately  plan  the  sequence 
of  a  series  of  operations  or  to  make  much  better  than  a 
guess  as  to  the  probable  cost.  What  opposition  there 
may  be  to  piece  work  has  its  cource.  not  in  anythng  in- 
herently wrong  in  the  system,  but  in  the  unfair  ways 
in  wliich  it  is  commonly  used.     Piece  rates  have  been 
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based  on  past  performance  without  a  proper  study  of 
that  perfrmance  to  determine  whether  it  represented  a 
fair  output  produced  under  proper  conditions.  Very 
few  men  work  at  a  rate  more  than  half  of  that  of  which 
they  are  capable  and  the  difference  btween  a  man 
merely  holding  down  his  job  and  another  actively  in- 
terested in  getting  all  he  can  get  out  of  it  is  surprising. 
If  now  a  rate  is  calculated  from  the  output  of  an  opera- 
tor working  under  unstandardized  conditions  and  only 
moderately  interested  there  can  only  be  two  results. 
The  operator  with  only  slightly  increased  effort  and 
taking  advantage  of  the  incentive  to  devise  better 
methods  will  increase  his  production  perhaps  to  double 
what  it  was  before.  The  man  who  set  the  rate,  apart 
from  any  criticism  he  may  come  in  for,  is  bound  to  feel 
that  the  operator  did  not  previously  work  at  a  fair  rate 
and  almost  inevitably  the  rate  will  be  cut.  This  will 
seem  like  an  injustice  to  the  operator  and  he  will  see 
to  it  that  he  does  not  further  increase  his  production 
and  thus  forestall  further  cuts.  Manifestly  under 
such  circumstances  it  is  extremely  difficult  to  reduce 
costs. 

It  is  quite  possible  to  determine  the  time  an  opera- 
tion should  take  by  careful  analysis  of  the  motions  ar 
revealel  by  a  time  study  and  after  making  an  allowance 
for  personal  time,  machine  care  and  incentive,  to  set  a 
rate  which  can  be  guaranteed  against  change  as  long 
as  the  standard  conditions  under  which  the  work  is  to 
be  done  are  unchanged.  If  speeds  or  feeds  are  after- 
wards changed  or  standards  of  quality  are  altered  the 
rate  is  proportionately  increased  or  decreased,  but  the 
same  financial  effort  on  the  part  of  the  operator  will 
result  in  the  same  financial  reward.  If  some  system 
of  paying  for  suggestions  which  result  in  mcreased 
production  is  used  there  will  exist  conditions  which 
are  bound  to  reduce  costs  and  increase  output. 

Many  systems  of  bonusing  all  output  over  a  speci- 
fied task  have  been  devised  but  all  seem  to  have  met 
with  indifferent  success.  The  extra  clerical  work  in- 
volved, the  smallness  of  the  bonus,  the  more  or  less 
involved  calculations,  preventing  the  operatior  from 
knowing  from  day  to  day  what  his  bonus  amounts  to, 
the  use  of  such  terms  as  "tasks  "  and  perhaps  "  bonus  " 
itself,  have  been  among  the  reasons  for  failure. 

In  a  properly  designed  piecework  system  the  rates 
will  be  equally  fair  to  both  employer  and  employee; 
the  cost  of  work  will  be  known  accurately  and  in 
advance ;  wages  can  be  raised  without  entailing  a  re- 
vision of  the  piece  rates  and  old  and  proven  employees 
will  receive  a  higher  wage  than  new  men  doing  the 
same  work.  The  result  can  only  be  satisfaction, 
absence  of  labor  troubles,  reduced  turnover  and  in- 
creased production. 

Production  Capital. 

To  really  control  production  so  that  all  necessary 
parts  reach  their  sub-assemblies  at  the  right  time  for 
the  sub-assemblies  to  reach  the  final  assembly  in  the 
proper  sequence  and  time  is  as  fine  an  example  of 
organization  as  can  be  found.  By  anything  short  of 
the  thorough  analysis  already  outlined  and  without 
standard  methods  it  is  not  too  much  to  say  that  it  is 
impossible  unless  ithe  work  done  is  very  simple  indeed. 
To  explain  at  any  length  the  actual  methods  used 
would  take  more  space  than  would  be  justfied  in  this 
article.  Not  only  does  each  branch  of  industry  call  for 
different  methods,  but  the  organization  of  each  indiv- 
idual plant  must  be  considered  and  its  pecularites  of 


layout,  personel  location,  and  many  other  things. 
There  are  fundamental  principals,  however,  which 
apply  universally  and  if  these  are  complied  with  a 
workable  system  will  be  evolved.  It  is  not  enough  to 
design  the  system.  A  bridge  is  not  built  when  the 
drawings  are  finished,  and  there  is  as  much  labor  in- 
volved in  putting  a  production  control  system  into 
operation  as  in  building  anything  else  from  plans  and 
specifications. 

Above  all  things,  such  a  system  must  be  flexible. 
There  are  always  several  ways  of  doing  anything  and 
emergencies  are  bound  to  arise.  The  system  must 
not  be  disrupted  if  in  an  emergency  standard  methods 
are  temporarily  discarded  and  work  rerouted  througli 
other  channels.  In  fact  it  is  not  too  much  to  say  that 
a  system  is  a  success  in  proportion  to  its  ability  to 
handle  the  unusual  in  an  efficient  way  and  quickly 
return  to  normal  afterwards. 

Gives  Fullest  Information. 

The  production  records  in  the  system  sketched  out 
above  are  unusually  complete  and  yet  there  is  no  dup- 
lication. From  them  the  accountant  can  obtain  costs 
that  can  be  relied  on  to  be  accurate.  The  selling  de- 
partment can  make  estimates  with  certainty.  The 
management  can  use  them  as  standards  wherewith  to 
measure  efficiency  of  departments  and  men. 

To  sum  up  the  need  of  the  hour  is  cheaper  produc- 
tion. This  will  not  be  obtained  by  systems  of  keeping 
records,  necessary  though  these  are.  Costs  must  be 
lowered  before  the  work  is  started.  By  proper  analysis, 
study  and  standardization  of  the  elements  of  the  pro- 
duct followed  by  production  control  costs  will  .be 
lowered,  which  is  of  present  interest,  and  production 
will  be  increased,  which  is  of  future  interest.  Incident- 
ally better  and  more  complete  records  will  be  obtained 
and  labor  troubles  will  disappear. 


Will  Prospect  Island  Railway  Belt 

Through  its  subsidiary  corporation,  the  Consoli- 
dated Mining  and  Smelting  Company,  the  Canadian 
Pacific  Railway  Company  has  undertaken  to  make  a 
thorough  mineral  survey  of  the  Esquimalt  and  Nan- 
aimo  Railway  Belt  of  Vancouver  Island.  Engineers 
will  be  engaged  to  inspect  all  prospects  that  have  not 
passed  out  of  the  hands  of  the  company  and  geologists 
will  make  reconnaissance  of  the  mineralized  zones  of 
this  area  of  over  2,000,000  acres.  It  is  planned  to 
obtain  complete  information  of  the  mining  possi- 
bilities of  this  section.  This  work  will  be  prelimin- 
ary to  the  negotiation  of  an  agreement  with  the  Pro- 
vincial Government  for  the  elimination  of  what  is 
described  as  the  "Dual  Control  of  Minerals  within  the 
E.  and  N.  Belt." 

The  Hon.  Wililam  Sloan,  Minister  of  Mines,  has 
devoted  long  and  careful  attettion  since  1918  to  the 
problem  of  bringing  the  minerals  of  this  belt  within 
the  sole  jurisdiction  of  the  province.  The  progress, 
however,  has  not  been  as  rapid  or  as  satisfactory  as 
he  could  have  wished  because  of  the  reluctance  of  the 
C.P.R.  to  release  underground  resources  without  a 
more  exact  knowledge  of  their  economic  value  and 
potentialities.  In  correspondence  tabled  by  the  Min- 
ister in  the  B.C.  Legislature  recently,  it  is  indicated 
that  the  C.P.R.  has  come  to  realize  that  the  present 
situation — requiring  that  title  to  mineral  lands  within 
the  area  must  come  both  from  the  Province  and  the 
Company — cannot  continue. 
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The  Activated  Sludge  System 

at  Worcester,  Eng. 

A  Description  of  the  Method  of  Sewage  Purification  and  the  Plant 

Employed — Continuous  Flow  Treatment — Handles 

750,000  Gallons  per  Day 

By  WILLIAM  RANSOM,  City  Surveyor  of  Worcester  before  the  IiiHtitntion  of  Municipal  and  County  Engineers. 


It  may  be  of  interest  to  describe  the  installation 
whieh  is  in  operation  at  Worcester,  and  which  was  in- 
stalled in  1915  by  Messrs.  Jones  &  Attwood,  Ltd.,  who 
were  working  in  conjunction  with  Dr.  Fowler.  It  has 
passed  through  certain  experimental  stages,  improve- 
ments have  evolved,  and  the  fill-and-draw  method  su- 
perseded by  the  continuous  flow  treatment.  The  writer 
does  not  propose  to  deal  with  these  experimental 
stages,  but  to  describe  the  plant  as  it  is  in  successful 
operation  to-day. 

The  plant  is  designed  to  treat  with  750,000  gallons 
per  day,  which  is  roughly  three-eighths  of  the  dry- 
weather  flow  of  the  Worcester  sewage.  Mr.  T.  Caink, 
Assoc.  M.  Inst.  C.E.,  the  city  engineer,  has  designed  a 
scheme  for  the  extension  of  the  treatment  to  the  whole 
of  the  Worcester  sewage.  This  scheme  is  now  waiting 
the  approval  of  the  Ministry  of  Health.  It  introduces 
many  novel  features,  ami  it  is  hoped  that  the  institu- 
tion may  soon  have  the  benefit  of  a  paper  by  Mr.  Caink 
upon  the  extended  scheme  after  it  has  been  put  into 
operation. 

The  existing  plant  at  Worcester  has  been  installed  in 
part  of  one  "of  the  two  large  disintegrating  tanks  form- 
erly used  in  connection  with  the  bacterial  treatment. 
The  tank  is  about  86  ft.  long  by  78  ft.  Avide  and  18  ft. 
deep.  It  is  divided  into  nine  longitudinal  bays,  which 
are  subdivided  by  three  transverse  walls,  thus  dividing 
the  tank  into  thirty-six  divisions,  approximately  21  ft. 
long  by  8  ft.  wide.  Twenty-eight  of  these  divisions 
have  been  appropriated  to  the  activated  sludge  treat- 
ment, viz.,  the  aeration  tank  and  eight  for  the  settle- 
ment tank.  The  remaining  eight  divisions  are  filled 
with  water  in  order  to  equalize  the  pressure  on  the 
division  walls.  The  depth  of  aerating  tanks  is  an  im- 
portant i)()iiit  for  consideration.  It  has  been  found 
that  up  1o  about  15  ft.  the  greater  the  depth  the  less 
is  the  amount  of  air  required  for  adequate  aeration. 

The  raw  sewage,  before  it  enters  the  pump  well  at 
the  works,  i)asses  through  some  submerged  screens  con- 
structed of  expanded  metal.  The  screens,  which  are  in 
duplicate,  are  raised  and  lowered  by  means  of  an  elec- 
tric hoist.  The  detritus  which  aceumidates  in  the  pump 
well  is  raised  by  means  of  a  hydro-pneumatic  sludge 
lift.  The  screened  sewage  is  raised  by  centrifugal 
pumps,  driven  either  by  suction  gas  ojigines  or  electric 
motors,  to  the  aerating  taid<.  Experience  has  proved 
in  America  that  where  sewage  is  screened  through  a 
mesh  of  about  3-16  inch  diameter  it  is  possible  to  econo- 
mize on  aeration. 

The  Aerating  Tank 

The  raw  sewage  and  the  returned  activated  sludge 
enter  into  one  bay  and  circulate  fhrougli  the  twenty 
bays,  being  agitated  and  given  a  rotatory  motion  by 


the  compressed  air  which  is  discharged  at  the  floor  of 
the  tank  through  porous  diflfusers.  The  floor  of  the 
four  bays  forming  the  first  longitudinal  section  of  the 
tank  is  formed  into  series  of  concrete  ridges  and  fur- 
rows. The  diffusers,  which  are  1  foot  square,  are 
placed  in  continuous  rows  in  the  furrows  5  feet  apart, 
and  the  discharging  air  keeps  the  sewage  violently 
agitated  and  establishes  a  continuous  circulation  as 
the  energy  in  the  air  produces  motion  in  the  liquid. 
The  other  longitudinal  sections  have  floors  arranged 
with  furrows  10  feet  apart  with  a  corresponding  reduc- 
tion of  the  amount  of  ai'ration.  It  is  thought  well  to 
endeavor  to  give  as  much  aeration  as  possible  to  the 
sewage  where  it  first  enters  the  tank.  The  transverse 
walls  of  the  section  are  used  as  baffles,  while  additional 
wooden  baffles  have  also  been  introduced,  so  that  &s 
complete  a  circulation  as  possible  may  be  secured  for 
the  sewage,  and  no  opportunity  given  at  any  point  for 
the  sludge  to  settle  and  accumulate,  or  for  the  sewage 
to  be  short-circuited  and  escape  proper  aeration.  If 
this  were  to  occur  the  sludge  would  become  septic,  and 
spoil  or  impede  the  work  of  purification.  The  dis- 
charge of  compressed  air  ensures  that  the  activated 
sludge  is  equally  diffused  and  kept  in  full  suspension 
throughout  the  raw  sewage,  and  that  the  flocculent 
matter  is  broken  up  into  as  small  particles  as  possible. 

The  old  tank,  which  has  been  converted  for  use  in 
connection  with  the  activated  sludge  process,  has  lent 
itself  remarkably  well  to  the  new  treatment,  and  the 
original  design  has  been  easily  adapted  so  as  to  giv>; 
the  sewage  the  longest  possible  period  of  travel  as  it 
passes  through  the  bays. 

The  compressed  air  which  is  discharged  from  the 
diffusers  is  obtained  from  an  IngersoU-Rand  horizontal 
type  compressor  driven  by  an  electric  motor  capable 
of  developing  40  b.h.p.  and  delivering  562  cubic  feet 
per  minute  at  a  pressure  of  15  lb.  to  the  square  inch, 
or  from  a  vertical  Sentinel  compressor  which  can  be 
driven  either  by  a  suction  gas  engine  or  an  electric 
motor  capable  of  developing  45  b.h.p.  and  delivering 
500  cubic  feet  per  minute  at  a  pressure  of  15  lb.  to  the 
square  inch. 

The  actual  amount  of  air  now  being  used  is  about  360 
cubic  feet  per  minute,  or  about  .7  of  a  cubic  foot  per 
gallon,  or  1.1  of  a  cubic  foot  per  minute  per  square 
foot  of  diffusing  .surface.  The  pressure  of  the  air  at 
the  compressor  is  9  lb.  to  the  square  inch.  The  number 
of  units  of  electricity  used  per  hour  amounts  to  about 
11^,  which,  at  1  l/3d.  per  unit,  is  equivalent  to  about 
40s.  per  million  gallons. 

The  compre.s.sed  air  is  delivered  into  a  9-inch  main 
with  5-inch  and  4-inch  branches,  from  which  wrought- 
iron  tubes  I'/o  inches  and  1  inch  diameter  are  taken  to 
the  diffusers,  which  are  placed  at  the  bottom  of  the 
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aerating  tank.  •  Valves  are  provided  to  control  differ- 
ent sections  of  the  diffusers. 

In  some  installations  the  discharge  of  compressed  air 
is  regulated  by  means  of  Messrs.  Jones  &  Attwood's 
patent  pulsating  gear.  The  air  is  discharged  in  inter- 
mittent puffs  and  the  tank  is  divided  into  sections 
whereby  each  section  in  turn  has  a  vigorous  or  concen- 
trated discharge  of  air,  which  is  a  safeguard  against 
any  settlement  of  sludge  and  ensures  a  thorough  rotary 
circulation  of  the  sewage. 

The  design  of  the  diffusers  has  an  important  bearing 
upon  the  work  of  aeration.  The  more  finely  the  air  is 
divided  up,  and  consequently  the  greater  the  number 
of  air  bubbles,  the  more  economically  can  the  com- 
pressed air  be  used,  because  in  a  finely  divided  state 
a  greater  proportion  of  the  air  is  absorbed  or  dissolved 
in  the  sewage  and  available  for  purification.  Where 
the  air  is  discharged  in  large  bubbles  or  by  means  of 
violent  ebullitions  a  greater  proportion  of  the  oxygen 
is  lost  without  doing  any  work  of  purification  beyond 
that  of  agitation. 

The  diffnsers  in  use  at  Worcester  are  constructed  of 
light  cast-iron  boxes  fitted  with  Messrs.  Jones  &  Att- 
wood's patent  porous  tile.  These  are  placed  with  their 
upper  surfaces  flush  with  the  bottom  of  the  ai^rating 
tank.  The  porous  tile  offers  little  resistance  to  the  pas- 
sage of  the  compressed  air,  but  the  air  is  broken  up 
by  the  granular  nature  of  the  material  into  minute 
bubbles.  No  trouble  has  been  experienced  with  these 
diffusers,  and  they  have  not  become  choked  by  the 
sewage  and  have  never  had  to  be  replaced. 

In  America  considerable  trouble  has  been  caused 
through  choked  diffusers,  and  favor  has  been  given  in 
some  of  the  small  schemes  to  the  pipe  grid  which  can 
be  flushed  by  water  pressure,  and  connected  with  the 
steam  supply  to  remove  any  accumulation  of  grease. 
In  the  larger  schemes  filtros  tiles  are  used,  which  are 
similar  in  character  to  ordinary  diffusers.  If  diffusers 
do  become  choked,  aeration  will  be  imperfect,  and  the 
effluent  will  quickly  deteriorate  and  become  septic. 
Intermittent  aeration  is  one  of  the  chief  causes  of 
choked  diffusers. 

The  ratio  of  the  air-diffusing  surface  to  the  tank  sur- 
face is  one  for  experiment  and  is  found  to  vary  accord- 
ing to  the  depth  of  the  tank.  At  Worcester  the  dif- 
fusing surface  is  about  one-tenth  of  the  tank  surface. 
The  tank  surface  is  3,280  super,  feet  and  the  capacity 
of  the  aeration  tank  about  317,000  gallons. 

In  America  the  tendency  has  been  to  use  a  greater 
proportioi  of  diffusing  surface.  At  Milwaukee  Mr.  T. 
Chalkley  Hatton  is  using  a  ratio  of  one  to  six.  In  the 
deeper  and  long  flowing-through  tanks  it  is  possible 
to  do  with  less  diffusing  surface  because  the  air  has  a 
longer  period  of  contact  with  the  sewage  before  reach- 
ing the  surface.  The  area  of  the  tank  at  Worcester 
affords  when  dealing  with  750,000  gallons  per  day  an 
aeration  cycle  of  about  eight  hours,  allowing  for  the 
presence  of  about  20  per  cent,  of  sludge.  The  length 
of  time  required  for  aeration  is  regulated  by  the  acti- 
vity of  the  bacterial  life  in  the  sludge.  Agitation  of 
the  sewage  soon  separates  and  breaks  up  the  colloidal 
matter,  but  the  bacterial  life  must  be  afforded  sufficient 
time  to  convert  ammonia  into  nitrites  and  these  into 
nitrates. 

The  Settlement  Tank 

Eight  bays  of  the  original  tank  have  been  converted 
into  a  settling  tank  with  four  divisions,  giving  a  set- 


tling area  of  about  1,344  super  feet,  which  is  equiva- 
lent to  about  1  square  foot  to  560  gallons  per  day. 
According  to  Mr.  T.  C.  Hatton  the  American  practice 
is  to  allow  1  square  foot  to  about  1,600  gallons.  It  has 
been  found  that  the  .smaller  the  area  given  to  aeration 
the  greater  should  be  the  area  provided  for  settlement, 
or,  in  other  words,  the  shorter  the  period  of  aeration 
the  longer  is  the  period  required  for  sedimentation. 

The  capacity  of  the  settlement  tank  is  about  70,0()0 
gallons,  which  provides  about  II/2  hours'  settlement 
when  dealing  with  750,000  gallons  per  day  plus  350,000 
gallons  of  returned  sludge. 

The  sewage  from  the  aerating  tank  flows  over  a  weir 
into  a  channel  leading  to  the  settlement  tanks  and 
discharges  underneath  a  baffle  which  checks  the  velo- 
city of  the  sewage.  Continuous  weirs  should  be  used 
wherever  possible  in  order  to  reduce  the  velocity. 

Each  of  the  four  divisions  of  the  settlement  tank  has 
its  bottom  sloped  at  an  angle  of  60  degrees,  and  is  pro- 
vided with  a  sludge  lift  at  the  bottom.  The  sludge  lifts 
are  6-inch  cast-iron  pipes  provided  with  2-inch  air 
pipes  which  discharge  into  the  bottom  of  the  sludge 
lift,  and  the  sludge  is  raised  into  an  8-inch  sludge 
main.  The  sludge  is  returned  to  the  inlet  channel  to 
mix  with  the  incoming  sewage  so  as  to  keep  the  pro- 
portion of  sludge  equal  to  about  25  per  cent.,  and  when 
necessary  the  excess  sludge  is  diverted  and  conveyed 
to  sand  beds,  where  it  is  dried  and  disposed  of  for 
manure.  It  is  an  advantage  to  re-aerate  the  sludge 
which  is  returned  to  aerating  tank,  as  the  incoming 
sewage  is  thereby  more  rapidly  oxidized.  The  u.se  of 
an  air  sludge  lift  has  therefore  the  advantage  of  re- 
aerating  the  sludge,  which  has  a  great  avidity  for 
oxygen.  The  settlement  tanks  should  be  of  such  a 
depth  as  to  allow  the  settled  sludge  to  be  drawn  off 
or  lifted  without  producing  cross  currents  or  unduly 
disturbing  the  rest  of  the  liquid  in  the  tanks.  Experi- 
ence has  proved  that  the  hopper  sides  of  the  tanks 
should  be  steep  enough  to  prevent  an  accumulation  of 
sludge,  which,  if  allowed  to  accumulate  bj-  lodgment 
on  the  sides,  would  become  septic  and  spoil  the  effluent. 
For  this  reason  flat-bottom  tanks  have  been  advocated 
with  mechanical  means  for  drawing  off  the  precipi- 
tated sludge.  Baffle  plates  should  be  provided  in  the 
settlement  tanks  to  prevent  any  flocculent  matter  pass- 
ing away  with  the  effluent. 

The  sludge,  b.v  reason  of  the  agitation  and  aeration 
to  which  the  sewage  has  been  subjected,  is  in  a  very 
finely  divided  state  and  free  from  colloidal  matter, 
and  contains  about  95  per  cent,  of  water  after  the  free 
water  has  been  drawn  off.  A  typical  sample  of  acti- 
vated sludge  contains — organic  and  volatile  matter, 
64.7  per  cent. ;  mineral  matter,  35.3  per  cent. 

Activated  sludge  is  a  fertilizer,  and  a  typical  sample 
will  contain  4.6  per  cent,  of  total  nitrogen  and  2.6  per 
cent,  of  phosphoric  acid.  At  Worcester  no  efforts  have 
as  yet  been  made  to  convert  it  into  marketable  form. 
It  has  simply  been  allowed  to  dry,  and  farmers  have 
used  and  appreciated  the  dried  sludge.  There  is  a 
wide  field  for  experimental  work  in  the  conversion  of 
sludge  into  an  easily  handled  marketable  form. 

The  amount  of  dried  sludge  which  is  estimated  to  be 
obtained  from  one  million  gallons  of  sewage  is  approxi- 
mately one  ton,  containing  10  per  cent,  moisture.  The 
dewatering  of  the  sludge  after  it  has  left  the  settle- 
ment tank  is  a  problem  which  requires  to  be  faced  if 
its  manurial  value  is  to  be  realized  and  placed  as  a  set- 
off against  the  cost  of  treatment.     Good  results  have 
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been  obtained  by  pressure  machines  and  by  centrifugal 
action.  The  centrifuge  appears  to  open  out  the  best 
j)ossibilities.  In  Milwaukee  a  machine  has  been  in 
operation  reducing  a  sludge  of  98i/a  per  cent,  moisture 
to  79  to  Sf)  per  cent.,  and  which  can  then  be  further 
reduced  by  means  of  heat  to  10  per  cent,  moisture. 
The  utilization  of  the  resulting  dried  and  powdered 
sludge  as  a  marketable  fertilizer  has  yet  to  become  a 
practical  proposition.  The  possobilities  are  there,  but 
they  reciuire  to  be  economically  developed.  The  acti- 
vated sludge  has  a  higher  nitrogen  and  phosphoric 
acid  content,  and  is  more  suitable  for  plant  life  than 
any  other  sewage  sludge. 

Partially  dewatered  sludge,  if  it  be  exposed  to  hot 
sun  for  a  few  hours,  will  sometimes  give  of?  an  objec- 
tionable odor  of  sulphuretted  hydrogen,  but  this  will 
only  last  a  short  time  and  is  the  only  offensive  odor 
that  is  likely  to  occur  in  connection  with  a  properly 
controlled  activated  sludge  process.  It  is  found  that 
well-aerated  sludge  is  free  from  objectionable  odor  if 
drawn  off  before  peak  flow  begins,  i.e.,  after  the  sludge 
has  beeh  aerated  all  night  and  before  it  gets  mixed 
with  large  quantities  of  fresh  sewage.  Conditions  in 
this  country  are  seldom  favorable  for  sufficiently  long 
periods  to  enable  sludge  to  become  naturally  dried,  and 
if  the  problem  of  sludge  disposal  is  to  be  overcome,  it 
is  to  be  feared,  conditions  must  be  provided  for  arti- 
ficial drying  under  cover,  without  exposure  to  sun, 
wind  or  rain. 

One  of  the  most  promising  suggestions  is  to  dispose 
of  the  sludge  by  means  of  irrigation  and  distributing 
the  wet  sludge  through  a  system  of  pumping  mains. 
The  nitrogen  contained  in  wet  activated  sludge  is 
available  for  plant  food  in  greater  proportion  than  in 
air-dried   sludge.     The    cost    of   pumping    would    be 


cheaper  than  the  dewatering  and  drying  the  sludge. 

The  settlement  of  the  sludge  in  the  settlement  tanks 
occurs  very  quickly,  and  the  purified  effluent  is  de- 
canted into  troughs  which  convey  it  to  the  effluent 
channel,  whence  it  is  discharged  into  the  River  Severn. 
The  remarkable  sjjeed  of  settlement  can  easily  be  seen 
by  taking  a  sample  of  the  oxidized  sewage  in  a  test- 
tube.  In  a  few  seconds  the  top  layer  is  quite  clear  and 
can  be  decanted  off.  In  about  half  an  hour  it  should 
be  possible  to  measure  about  20  per  cent,  of  sludge 
which  would  contain  about  90  per  cent,  to  95  per  cent. 
of  moisture. 

In  accordance  with  the  agreement  made  when  the 
experimental  installation  was  constructed  at  Worces- 
ter, the  effluent  should  be  incapable  of  putrefaction  and 
contain  not  more  than  four  parts  by  weight  of  sus- 
pended matter  in  100,000  parts.  The  Worcester  sewage 
is  a  weak  one,  chiefly  domestic,  but  containing  a  fair 
number  of  trade  effluents,  and  the  purification  effected 
bj-  the  activated  sludge  process  has  been  satisfactory. 

The  following  are  the  results  of  analysis  made  in 
January  of  this  year: 

Screened     Bewage  as  it 
sewage,     leaves  the     Efflaent 
aerating  tank. 

Solids  in  suspension    8.6     ..       76.4     ..         1.4 

Solids  in  solution  dried  at  lOO'C     160.0     . .     144.0     . .     150.0 

Chlorine 84.1     . .       85.3     . .       85.3 

Free  and  saline  ammonia 3.0     .  .         3.7      . .         2.4 

Albuminoid  ammonia    .41    . .         2.1     . .  .25 

Oxygen  absorbed  in  four  hours..         3.5     ..  7.2     . .  1.2 

Dissolved  atmospheric  oxygen 
absorbed  in  five  days  (Adc- 
ney  's  test)    —     . .         3.0     . .         2.3 

The  high  chlorine  figure  is  a  local  characteristic  due 
to  the  proximity  of  brine  at  Droitwieh,  which  appar- 
ently finds  its  way  into  the  surface  water. 


Disintegration    of  Concrete   in 

Alkali   Soils 

A  Summary  of  Results  of  Laboratory  Studies  Together  with 

Details  of  the  U.  S.  Bureau  of  Standards 

Field  Investigations 

By  G.  M.  WILLIAMS,  Professor  of  Civil  Engineering,  Iniversity  of  .Saskatchewan,  at  the  recent  profemonal 
meeting  of  the  Kngineering  Institute  of  Canada  at  Saskatoon. 


This  paper  is  intended  to  be  a  bnief  review  and 
.summary  of  the  conclusions  reached  by  investigators 
who  have  studied  the  deterioration  of  concrete  b" 
alkali  salts  in  the  United  States  during  the  past  15 
or  20  years 

As  the  use  of  concrete  in  the  arid  and  semi-arid 
regions  of  the  West  became  more  extensive  it  was 
found  that  structures  in  many  localities  were  quickly 
attacked  and  disintegrated,  apparently  by  the  salts 
in  solution  in  soil  water  and  numerous  laboratory 
investigations  were  begun,  first  to  determine  xVhether 
disintegration  might  be  correctly  attributed  to  alkali 
and  second  to  discover  some  means  of  preventing  the 
action.  Later,  the  investigation  was  carried  into  the 
field  where  concrete  of  known  quality  was  subjecte<i 
to  exposure  to  alkali  ground  waters  as  well  as  action 
of  the  elements  which  cannot  well  be  duplicated  in 
the  laboratory. 


.\s  a  result  of  these,  as  well  as  .similar  investigations 
undertaken  in  other  countries  it  has  been  definitely 
determined  that  such  deterioration  of  good  quality 
concrete  as  has  been  found  in  alkali  soils  can  be 
attributed  primarily  to  the  action  of  alkali  salts  in 
solution. 

The  weathering  and  breaking  down  of  rocks  by 
long  e.xix)sure  to  the  elements  has  resulted  in  the 
formation  of  soil,  and  the  salts  of  sodium,  calcium 
land  magnesium  which  ware;  onct  among  the 
constituents  of  the  rocks  are  now  found  distributed 
throughtout  the  soil,  usually  in  greatest  quantities 
in  the  clay  and  shales.  .-Ml  ground  waters  carry  in 
solution  appreciable  quantities  of  one  or  more  of 
these  salts,  but  it  is  usually  in  the  arid  regions  of  the 
West  that  concentrations  are  sufficiently  high  to 
result  in  such  waters  being  classed  as  alkali  waters. 
Water  percolating  through  the  soil  disstilves  a  portion 
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of  the  salts  with  which  it  comes  in  contact  and  by 
this-  means  they  are  slowly  carried  away  through 
natural  drainage  channels  to  the  sea  or  later  depos- 
ited on  the  surface  of  the  ground  by  evaporation  of 
the  w^ater.  In  the  humid  regions,  years  of  heavy  rain- 
fall have  resulted  in  the  leachiing  of  'the  greater 
portion  of  the  soluble  material  from  the  soil,  so  that 
the  ground  water  is  now  low  in  salt  content.  In  the 
arid  and  semi-arid  regions  relatively  small  quantities 
of  soluble  salts  have  been  removed  except  where  by 
irrigation  or  other  means  large  quantities  of  water 
have  been  available  with  good  natural  dramage 
conditions. 

What  is  known  as  "white  alkali"  is  usually  a 
mixture  of  the  sulphates  and  chlorides  of  sodium, 
calcium  and  magnesium,  while  "black  alkali",  so 
called  because  of  its  tendency  to  dissolve  vegetation 
or  organic  matter  and  stain  the  surface  of  the  soil  a 
brown  or  black  color,  contains  a  large  percentage  of 
sodium  carbonate  together  with  smaller  amounts  of 
the  white  alkali.  The  white  alkali  is  the  most  widely 
distributed  type,  and  experience  has  shown  that  it  is 
more  injurious  to  concrete. 

The  Effect  of  Alkali  Solution  on  Concrete. 

The  possibility  of  disintegration  of  concrete  by 
alkali  salts  in  the  ground  water  became  markedly 
apparent  with  the  great  development  of  irrigation  in 
the  Western  States.  The  continued  use  of  large 
quantities  of  water  for  irrigation  has  resulted  in  a 
gradual  rise  in  the  water  table  or  soil  water  level  in 
many  localities,  bringing  this  alkaline  water  in 
contact  vi''ith  the  foundations  and  other  portions  of 
concrete  structures  betow  the  surface  of  the  ground 

This  disintegration  is  generally  first  noted  and  is 
most  marked,  at  and  just  above  the  ground  line  and 
will  vary  with  soil  water  conditions.  Where  the  alkali 
water  level  is  constantly  below  the  limits  of  soil 
capillarity,  disintregration  will  usually  be  confined 
to  that  portion  of  the  structure  w^hich  is  immersed 
for  a  large  portion  of  the  time,  with  perhaps  some 
deterioration  at  the  ground  surface  due  to  the 
occasional  presence  of  surface  water. 

Disintegration  at  or  near  the  surface  is  no  doubt 
accelerated  by  frost  action  and  alternate  wetting  and 
drying,  but  these  effects  are  only  contributory 

The  appearance  of  concrete  affected  by  alkali  salts 
varies  with  the  quality  of  the  concrete,  the  concent- 
ration of  the  solution,  and  duration  and  condition  of 
exposure.  With  good  quality  concrete  of  low 
permeability,  the  first  stage  of  the  action  is  marked 
by  the  flaking  or  shelling  off  of  the  surface  skin  of 
neat  cement  or  ric'h  mbrtar,  exposing  sand  grains 
and  aggregate  particles.  As  the  action  continues 
larger  aggregate  particles  are  exposed  and  the  new 
surface  has  the  appearance  of  being  abraded  with 
white  deposits  of  salts  apparent  in  the  pores.  In  the 
last  stage  the  material  loses  its  indentity  as  concrete 
and  appears  to  be  a  mixture  of  aggregate  particles 
distributed  throughout  a  white  soft  putty  like  lime 
paste.  This  change  may  be  accompanied  by  a 
considerable  increase  in  volume.  If  soil  water 
conditions  change  so  that  the  mass  becomes  dry  soon 
after  disintegration  has  been  partially  or  fully  com- 
pleted, there  will  be  an  appreciable  hardening  but  the 
strength  regain  is  very  slight  as  compared  with  that 
of  the  original  concrete. 

Disintegration  of  concrete  of  low  permeability  is 


essentially  a  surface  action  which  gradually  progresses 
into  the  mass.  In  s(jme  cases  the  outer  skin  appears 
to  be  immune  to  attack  but  it  does  not  entirely 
I)revent  the  penetration  of  alkali  water,  which  in 
reacting  with  the  inner  portion  causes  swelling  which 
shatters  the  surface  skin.  Rapidity  of  penetraton  is 
dependent  upon  quality  of  concrete  and  concentration 
of  salt  in  the  water,  but  usually  chipping  away  the 
affected  portion  will  reveal  concrete  which  is  appar- 
ently unharmed. 

A  stimewhat  different  and  more  rapid  action 
occurs  in  the  case  of  more  permeable  concrete  or  m 
mortar  mixtures  of  the  type  commonly  used  in  hand 
tamped  drain  tile  and  sewer  pipe.  The  comparative 
ease  of  penetration  of  the  alkali  water  through  the 
wall  exposes  a  large  volume  of  cement  to  the  action 
of  the  salts  and  a  rapid  swelling  and  increase  of 
volume  results,  the  whole  mass  finally  breaking  down 
to  form  the  typical  white  putty  like  paste. 

When  deterioraton  of  concrete  in  alkali  soils  was 
first  studied,  the  action  was  generally  ascribed  to  the 
use  of  poor  aggregates  or  improper  methods  ot 
mixing  and  placing  concrete  and  it  was  believed  that 
disintegration  was  brought  about  merely  by  the 
crystallization  of  alkali  salts  in  the  pores  of  concrete. 
Since  the  salts  in  crystal  form  occupy  a  greater 
volume  than  in  solution  it  was  believed  that  mechan- 
ical forces  exerted  were  sufficient  to  disrupt  the  mass. 
This  being  true  disintegraton  could  be  avoided  by 
producing  concrete  of  low  permeability  which  would 
prevent  appreciable  quantities  of  salt  from  entering. 
Laboratory  investigation  has  shown  that  disinteg- 
ration is  not  due  to  disruptive  forces  exerted  by  salt 
in  crystallizing,  but  rather  to  the  chemical  reaction 
between  salts  in  solution  and  constituents  of  ttie 
cement.  Disintegration  is  primarily  due  to  chemical 
action  and  any  disruption  which  may  occur  under 
certain  conditions  as  the  result  of  crystallization  is 
secondary. 

The  constituents  of  the  cement  attacked  by  the 
salts  are  lime,  silica  and  alumina.  During  the  process 
of  hardening  of  concrete  calcium  hydrate  is  formed 
and  it  is  this  material  which  is  most  readily  attaclied. 
The  sulphates  of  sodium  and  magnesium  in  alkali 
waters  react  with  the  calcium  hydrate  to  form  calcium 
sulphate  and  sodium  and  magnesium  hydrates.  The 
part  played  in  the  process  of  disintegration  by  these 
newly  formed  compounds  is  not  well  understood  and 
probably  varies  with  the  permeability  of  the  concrete 
and  quantity  and  movement  of  the  alkali  water,  but 
the  final  effect  cannot  be  disputed  since  the  changes 
produced  in  the  laboratory  under  controlled  conditions 
have  been  verified  by  the  inspection  of  good  quality 
concrete  exposed  to  somewhat  similar  conditions  in 
the  field. 

Results  of  Laboratory  Investigations. 

One  of  the  first  laboratory  investigations  made 
to  study  the  action  of  alkali  solutions  on  concrete  was 
that  of  Burke  and  Pinkney  at  Montana  State  Agricult- 
ural College  started  as  a  result  of  the  disintegration 
of  concrete  sewers  at  Great  Falls,  Mont.  The  follow- 
ing conclusions  are  outlined  in  their  Bulletin  No. 
81:— 

1  The  disintegration  of  cement  by  alkali  salts 
is  principally  due  to  the  reaction  between  these  salts 
and  the  calcium  hydroxide  necessarily  present  in  set 
cement.     As    a    result   of    these    reactions    relatively 
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insolu'ble  new  compounds  are  formed  in  the  body  of 
the  cement  structure. — ^these  new  compounds  have 
greater  weight  and  require  greater  space  than  the  Ca 
u  )H  )  rejylaced.  New  comjyounds  force  apart  the  part- 
icles of  cement  thus  weakening  or  breaking  the 
binding  material. 

2.  A  certain  weakening,  not  a  disru]>tion  of  the 
cement,  is  due  to  the  loss  of  a  portion  of  the  binding 
material,  crystallized  calcium  hydroxide,  which  is 
merely  dissolved  and  moved  in  solution. 

.3.  In  order  for  destructive  action  to  become 
marked,  the  alkali  solutions  must  percolate  through 
the  cement,  or  at  least  penetrate  beyond  the  surface. 

4.  Any  measures  that  hinder  the  penetration  of 
the  alkali  solutions  into  the  interior  of  the  mass  will 
delay  the  destructive  action. 

The  resuilts  of  a  laboratory  investigation  are 
summarized  by  Steik  in  Bulletin  No.  122,  University 
of  Wyoming  Experiment  Station,  as  follows : — 

1.  A  solution  of  magnesium  chloride  had  the 
greatest  disintegrating  effect  due  to  the  action  ot 
hydrochloric  acid  produced  by  the  hydrolysis  of  the 
salt. 

2.  The  presence  of  sodium  carbonate  in  solutions 
of  the  other  salts   retards   the   disintegrating   effect. 

3.  The  ultimaite  cause  of  the  disintegration  ot 
cement  is  by  the  alkaliies  forming  compounds  with  the 
elements  of  the  cement  which  subsequently  are  re- 
moved from  the  cetnent  by  solution. 

The  Tests  of  the  Bureau  of  Standards. 

An  extensive  laboratory  and  field  investigation 
of  the  action  of  the  sallts  in  sea  water  on  cement  was 
conducted  by  Bates.  Phillips  and  Wig  of  the  U.S. 
Bureau  of  Standards  and  reported  in  Technologic 
Paper  No.  12.  Since  the  salts  used  in  their  work  are 
similar  to  those  present  in  the  ground  waters  of  the 
arid  regions,  their  conclusions  are  applicable  to 
concretes  exposed  to  alkali  waters  as  well  as  sea 
waiter.  Their  exposure  tests  of  various  mortars 
and  concrete  were  made  in  the  sea  art  Atlantic  City, 
N.J.  where  a  laboratory  was  fitted  up  at  the  end  of  one 
of  the  piers.  As  a  result  of  their  laboratory  investi- 
gation sui)plemented  by  exposure  tests  in  sea  vvrater, 
they    have    drawn    up    the    following    conclusions: — 

1.  Portland  cement,  mortar  or  concrete,  if  porous 
can  be  disintegrated  by  mechanical  means  exerted  by 
the  crystallization  of  almost  any  salt  in  its  pores,  if 
a  sufficient  amount  of  it  is  permitted  to  accumulate 
and  a  rapid  formation  of  crystal  is  brought  about  by 
drying.  Porous  stone,  brick  and  other  materials  are 
disintegrated  in  the  same  manner. 

2.  In  the  presence  of  sea  water  and  similar 
sulphate  chloride  solutions  : — 

(a).  The  most  soluble  element  in  the  cement  is  the 
lime.  If  the  lime  of  the  cement  is  carbonized  it  is 
I>ra'ctically  insoluble. 

(b).  The  (piantity  of  lime,  aluminia  or  silica  present 
in  the  cement  does  not  affect  its  solubility. 

(c).  The  magnesium  present  in  the  cement  is 
practically  inert. 

(d).  The  quantity  of  SO  present  in  the  cement 
up  to  1.75%  does  not  affect  its  solubility. 

The  most  extensive  field  invesitigation  under  way 
is  that  commenced  in  1913  by  the  U.S.  Bureau  of 
Standards  in  co-operation  with  the  drainage  investi- 


gations of  the  U.S.  Department  of  Agriculture,  the 
Reclamation  Service  and  the  Portland  Cement  Assoc- 
iation. The  field  work  was  originally  outlined  by  an 
advisory  committee  representing  the  preceding 
agencies.  The  committee  was  enlarged  in  1919  by  the 
addition  of  representatives  from  The  Engineering 
Institute  of  Canada  and  the  American  Concrete  Pipe 
Association. 

Owing  to  the  ultimate  necessity  of  draining  much 
of  the  irrigated  land  in  the  West  it  was  decided  to 
study  first  the  durability  of  cement  drain  tile  of 
various  types  and  mixtures.  Later,  in  1915  concrete 
blocks  were  cast  and  installed  in  seqied  land  at 
various  points.  The  test  si>ecimens  are  located  on 
irrigation  projects  of  the  Reclamation  Service  and  m 
territory  which  was  being  studied  by  the  Drainage 
Investigations  Branch.  The  original  programme  pro- 
vided for  the  manufacture  of  16  varieties  or  types  of 
cement  drain  tile,  8"  in  diameter  and  12"  long.  To 
replace  tile  removed  for  test  five  additional  types  or 
series  have  since  been  provided  at  intervals.  The  tile 
of  the  original  series  were  manufactured  during  the 
summer  of  1913  at  a  good  commercial  cement  tile 
plant  at  Armstrong,  Iowa.  Good  practice  was  fc^l- 
owed  in  the  manufacture  of  these  tiles  and  ever)' 
precaution  was  taken  to  make  as  good  and  uniform 
tile  as  the  proportions  of  materials  used  would  permit. 

The  tile  were  arranged  in  working  drains  about 
800  ft.  long  for  convenience  in  removal  for  test. 

Effect  of  Alkali  on    Mass  Concrete. 

To  determine  the  effect  of  alkali  waters  on  mass 
concrete  placed  above  and  below  the  ground  line  a 
large  number  of  concrete  blocks  were  molded  and 
installed  in  1915  These  blocks  are  10"  square  and  30" 
long  with  two  steel  reinforcing  rods,  2"  from  the  face 
with  a  third  rod  forming  a  loop  at  the  top  for  assistance 
in  handling.  One  series  "A"  was  moulded  at  Denver. 
Colo.,  a  central  point  where  an  excellent  quality  of 
aggregate  was  available.  These  blocks  were  shipped 
to  all  projects.  Another  series  "B"  was  moulded  at 
each  project  using  local  aggregates  and  cement  and 
after  curing  for  30  days  was  set  in  place  exposed  to 
alkali  waters.  Using  the  same  materials  a  third  group 
"C"  series,  were  moulded  in  position  in  the  alkali 
wtater  at  each  project.  Block-s  were  installed  at  Orman 
S.D.,  Garland,  Wyo.,  Fort  Shaw,  Mont.,  Sunnvside, 
Wash.,  Fallon,  Ncv.,  Mesquite,  N.Mex..  Montrose, 
Colo.,  and  Grand  Junction,  Colo. 

Throughout  the  block  work  care  was  taken  to  pro- 
duce the  best  possible  quality  of  concrete.  All 
materials  were  weighed  to  ensure  accuracy  and  thor- 
oughly mixed  by  shovels  in  batches  sufficiently  large 
for  a  single  block.  Sufficient  mixing  water  was  used  to 
result  in  a  plastic  quaking  concrete  which  handled 
and  placed  easily.  The  consistency  «-as  not  fluid  as  is 
commonly  used  in  reinforced  concrete  construction  and 
probably  slightly  stifTer  than  could  be  used  in  some 
types  of  work.  Owing  to  the  different  brands  of 
cement  in  use  on  the  various  projects  and  variation 
in  types  and  physical  characteri.<»tics  of  aggregates,  a 
wide  variety  of  concretes  were  obtained  all  of  which 
are  linked  up  in  such  a  manner  that  definate  con- 
clusions can  be  drawn  for  all  through  the  results 
obtained  with  the  Denver  "A"  series  blocks. 

The  tile  originally  installed  were  sq  grouped  that 
excavation   of   a    continuous    trench   32'    long   would 
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allow  the  removal  of  a  section  consisting  of  two  each 
of  the  16  types.  Field  tests  made  in  1914,  1915,  1916 
and  1919  consisted  of  the  removal  of  one  or  more  such 
sections,  and  crushing  tests  which  were  made  near  the 
drain  iby  means  of  the  portable  hydraulic  tile  testing 
machine.  Samples  of  tile  were  obtained  and  obser- 
vations made  as  to  the  condition  of  each,  such  as 
apparent  amount  of  moisture  and  white  salts  in  the 
walls.  Samples  of  soils  and  waters  were  obtained  for 
chemical  analysis. 

Concrete  'blocks  were  inspected  in  1916  after  one 
year  exposure  and  again  in  1919.  This  consisted  of 
vi'sulal  inspection  of  eajch  block  above  and  below  the 
ground  line.  Samples  of  soil  waters  were  obtained 
for  analysis. 

Summary   of   Results. 

Space  will  not  permit  a  detailed  discussion  of  the 
results  of  inspections  and  tests  but  the  results  may 
be  summarized  as  follows: — 

The  drain  tile  may  be  ground  as  to  consistency  of 
mixture  during  moulding  and  method  of  moulding  as 
follows : — 

Group  (a).  Plastic  Mix-machine  made.  Series  8,  12 
and  16  (portions)  (1-4);  7  and  (11  1-3);  13  (l-2>^); 
9  and  10  (1-1>^);  19  and  20  (l-2i/l). 

Group  (b).  Plastic  Mix  ;  hand  tamped.  Series  1 
{l-2y,)    ;  3,  4,  5  and  6  (1-2). 

Group  (c).  Quaking  Mix  ;  hand  tamped.  Series  2 
(l-2>^);   1/   (1-lK');  and   18   (1-2). 

Group  (d).  Fluid  Mix  ;  hand  tamped.  Series  14 
(1-3)  and  15  (sand  cement  1-3). 

Considering  Group  (a),  one  or  more  tile  of  each  of 
these  series  has  been  found  to  contain  varying  qual- 
ities of  salts  at  one  or  more  of  the  projects.  Tile  of 
the  proportion  1  part  cement  to  4  parts  sand,  plastic 
consistency  (series  8,  12  and  16),  have  been  found  in 
this  condition  in  all  drains  where  exposed  to  alkali 
wiaters,,  and  at  five  of  the  eight  projects,  swelling, 
cracking  and  partial  disintegraton  has  occurred. 
Tile  made  of  one  part  cement  to  3  parts  sand  (series  7 
and  11),  plastic  consistency,  have  been  found  in  better 
condition  than  those  of  the  leaner  mix,  although  there 
have  been  cases  of  disintegration. 

Tile  of  group  (b)  have  been  found  to  contain  salts 
at  all  projects  where  exposed  to  alkali  water.  Some 
have  been  .badly  swollen  and  cracked.  These  tile 
show  the  inefficiency  of  hard  tamping  and  the  high 
permeability  which  is  characteristic  of  dry  consist- 
encies. No  beneficial  effects  have  resulted  from  tlu 
addition  of  ferrous  sulphate  to  the  mixing  water  of  the 
tile  of  series  6  or  by  a  coating  of  neat  cement  grout, 
or  the  tar  coating  of  series  5,  although  the  latter  has 
acted  as  a  retarder  where  concentrations  were  low. 
1  ar  seemed  to  have  little  beneficial  eff-ett  in  the  higher 
concentrations. 

The  tile  of  wtdtter  consistencies  in  groups  (c)  and 
(d)  have  generally  shown  themselves  to  be  superior 
to  (a)  and  (b).  Series  19  and  20,  1915  replacement 
tile  have  shown  themselves  to  be  as  resistent  as  the 
(c)  and  (d)  groups.  These  two  series  were  made  on 
a  machine  of  the  tamper  type  which  apparently 
produces  a  tile  of  lower  permeability.  Of  the  two 
latter  groups,  series  15  have  been  found  badly  affected 
in  sever<al  of  the  drains-  These  tile  are  not  fully  com- 
parable since  the  cement  content  is  only  one  half  that 
of  a  normal  1-3  mix.     Series  17  and   18  both  high  in 


cement  content  and  of  quaking  consistency  have  been 
found  affected  in  the  draiins  at  Montrose,  Colo,  and 
Roswell,  N.Mex. 

These  tile  have  a  very  low  permeability  and  the 
disintegration  is  typical  of  the  action  on  the  best 
quality  concrete,  beginning  just  within  the  outer 
surface  and  progressing  into  the  wall.  Series  2  and  14 
have  been  the  most  resistent  of  all  tile  used.  Tile  of 
Series  14  were  found  affected  at  Montrose,  Colo,  and 
Cirand  Junction,  Colo.,  in  1916.  Until  1919  none  of  the 
series  2  had  shown  the  effects  of  alkali,  but  at  this  time 
a  number  were  removed  from  the  upper  end  of  the 
drain  at  Montrose,  lying  in  shale,  and  several  were 
found  to  be  damaged  on  the  ends.  No  doubt  these 
particular  tile  were  exposed  to  much  higher  concent- 
rations of  seepage  water  which  found  entry  to  the 
of  analysis  of  the  water  samiple  from  the  outlet  of  the 
drain  at  this  point  than  was  apparent  from  the  result 
of  analysis  of  the  water  samjjle  from  the  outlet  of  the 
drain. 

In  summarizing  the  condition  of  the  drain  tile  it 
may  be  said  that  rich  mixtures  of  quaking  consist- 
ency have  proven  to  be  most  resistant  to  disintegration 
but  that  even  the  best  mixtures  as  represented  by 
series  2,  14,  17  and  18  may  be  affected  under  certain 
conditions,  probably  most  dependent  upon  concent- 
ration of  salts  in  the  seepage  water. 

The  condition  of  the  concrete  blocks  after  four 
years  exposure  to  alkali  waters  is  best  measured  and 
expressed  by  the  salt  concentrations  which  have  been 
found  in  the  different  localities.'  At  Fallon,  Nev. 
Where  concentrations  have  been  low  all  concrete  is 
apparently  unaffecte  J.  At  Onnan.  S.D.  where  concen- 
trat  ons  have  been  hi.t;h  practically  all  blocks  excei)t 
l-lJ^-3  proportion  Denver  blocks  have  shown  signs  of 
disintegration  .  At  Mespuite,  N.Mex.  where  concent- 
rations have  also  been  high  all  blocks  are  badly 
disintegrated  and  cracked.  In  general  the  Denver 
blocks  are  in  better  condition  than  blocks  molded  on 
the  projects.  At  three  projects  blocks  molded  in  metal 
lined,  planed  wood  and  rough  wood  forms  were 
installed  for  comparison.  Results  indicate  no  choice 
among  these  threei  surfaces.  The  "B"  and  "C"  series 
blocks  permit  a  comparison  to  be  made  between 
concrete  cured  30  days  before  exposure  with  blocks 
which  are  molded  in  place  in  the  soil  and  water.  There 
is  little  choice,  but  the  "C"  series  molded  in  place  are 
generally  in  a  better  condition.  Blocks  exposed  to  the 
intermediate  concentrations  as  at  Garlad,  Wyo.  do  not 
show  marked  signs  of  disintegration,  but  the  effect  of 
the  alkali  is  evidenced  by  the  shelling  and  scaling  off 
of  surfaces,  at  an  above  the  water  line,  especially  on 
the  1-2I/-5  mixtures.  Blocks  made  of  natural  cement 
and  installed  at  Grand  Junction.  Colo,  were  completly 
disiMitegrated  during  the  first  winter's  exposure. 
Freezing,  and  thawing  no  doubt  accelerated  this 
action. 

Conclusions 

Consideration  of  the  number  of  laboratory  studies 
which  have  been  made  and  the  extent  of  the  field  work 
which  has  included  all  qualities  of  concretes  and 
mortars  expyosed  to  a  wide  variety  of  conditions  would 
seem  to  justify  certain  conclusions  as  to  the  effect  of 
soluble  salts  on  concrete. 

1.  Laboratory  studies  agree  that  disintegration  is 
primarily  due  to  reaction  betvieen  the  salts  in  solution 
and  certain  constituents  of  the  Cement.  Disinteg- 
ration is  first  a  chemical  action  which  mav  under  some 
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conditions  be  accelerated  by  crystaHization  of  the  re- 
sulting products  as  well  as  by  alternate  wetting  and 
drying  and  the  action  of  the  elements. 

3.  Concrete  of  the  highest  quality,  based  upon 
present  standards,  have  been  seriously  affected  in 
high  concentrations  of  sulphate   waters. 

4.  Concentrations  of  salts  in  soil  water  vary  so 
greatly  only  short  distances  apart  that  our  present 
knowledge  of  underground  drainage  conditions  does 
not  permit  of  definite  conclusions  being  drawn  as  to 
maximum  concentratiions  which  may  be  encountered 
in  any  locality. 

5.  Since  it  has  been  conclusively  demonstrated 
that  concrete  of  the  best  quality  may  lie  disintegrated 
the  first  step  of  the  investigation  may  be  considered 
complete.  The  second  step,  the  finding  of  some  means 
of  preventing  disintegration  of  concrete  by  alkali  salts, 
other  than  by  drainage  is  dependent  upon  chemical 
research.  Bituminous  waterproof  coatings  and  that 
cla.ss  of  materials  have  merit  but  can  be  used  only 
under  certain  conditions.  What  is  desired  is  a  cement- 
ing material  having  all  the  good  properties  and  advant- 
ages of  our  present  Portland  cement  with  the  addit- 
ional quality  of  immunity  to  the  action  of  alkali  salts. 
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Relief  of  the  Housing  Short- 
age in   Montreal 

New  Company  is  Undertaking  to  Erect 
1700  Homes  by  Special  Fin- 
ancial Scheme 

Iwery  comparatively  large  city  in  Canada  and  the 
United  States,  has  for  some  time  past  been  facing  tha 
problem  of  ever  increasing  rents-  After  the  Armistice, 
manufacturing  in  all  lines  doubled  and  in  some  in- 
stances quadrupled,  with  the  result  that  commodities 
in  general,  not  finding  a  ready  market,  were  put  into 
storage  or  otherwise  held  by  the  manufacturer.  This, 
in  turn,  necessitated  a  downward  revision  in  prices. 

Apparently  the  only  exception  to  this  rule  was  the 
building  of  homes  for  the  average  man.  In  many 
parts  of  Canada  and  the  United  States  building  stopped 
entirely,  with  the  natural  consequence,  based  upon  the 
law  of  supply  and  demand,  that  rentals  increased  .so 
rapidly  the  average  man  found  himself  face  to  face  with 
a  condition  he  had  no  power  to  remedy.  The  housing 
shortage  became  so  acute  in  the  city  of  New  York  re- 
cently that  an  act  was  passed  exempting  all  builders 
for  a  period  of  years  from  taxation  and  this  idea,  in- 
tended solely  to  promote  the  erection  of  homes,  is  be- 
ing followed  out  in  various  other  cities.  This  in  itself 
indicates  how  serious  the  shortage  really  is  and  how 
drastic  must  be  the  measures  to  overcome  it. 

The  housing  shortage  in  Montreal  is  no  better  than 
other  cities.  It  is,  indeed,  a  serious  question.  To  cope 
with  the  situation  in  that  city  the  Mutual  Home  Cor- 
poration Limited  was  recently  formed  under  federal 
charter.  Prior  to  the  organization  of  the  Company, 
its  plan  of  operation  was  discussed  with  many  leading 
Montreal  financial  and  business  men  and  from  all 
reports  the  company  is  making  progress  at  a  very 
gratifying  rate.  The  company  is  oi>erating  on  a  rather 
unique  basis  and  to  indicate  the  scope  of  its  work,  the 
following  is  quoted  from  a  circular  prepared  by  the 
company : 

In  order   to  understand  our  purpose,  it  must  be 


borne  in  mind  that  it  was  not  only  necessary  to  build 
a  home  for  Mr  Average  Man,  but  also  to  make  it  poss- 
ible for  him  to  pay  for  the  hom*.  Two  or  three  years, 
when  industrial  conditions  were  at  their  height,  Mr. 
Average  Man  found  my  difficulty  in  arranging  his  fin- 
ances so  that  he  could  purchase  a  home.  Things  have 
materially  changed,  however,  so  that  to-day  when  he  is 
approached,  he  cannot  purchase  a  home  because  his  fin- 
ances do  not  permit.  What  is  more  imp<jrtant,  the 
present  sellers  of  homes  have  not  changed  their  selling 
plans  to  meet  the  average  man's  financial  standing 

We  have  found  the  financial  solution  to  this  pro- 
blem. We  have,  to  a  very  great  extent,  reduced  the 
cost  of  construction  by  building  on  a  quantity  basis 
and  as  nearly  as  can  'be  estimated,  our  saving  in  this 
direction  amounts  to  approximately  twenty  per  cent. 
This  saving  in  itself  should  not  be  underestimated, 
for  quantity  production  is  most  assuredly  the  one  way 
to  reduce  the  cost  of  materials  and  labor. 

The  saving  in  material  cost  is  obvious,  for  cer- 
tainly no  one  will  deny  the  fact  that  purchases  of  1,000 
bath  tubs  in  the  present  market  can  be  made  much 
lower  than  if  only  one  bath  tub  is  purchased.  Quite 
naturally  this  holds  true  with  practically  every  com- 
modity w^hich  goes  into  the  construction  of  a  home. 

In  the  Mutual  Home  Corporation  Limited  we  have 
undertaken  to  meet  the  present  situation  squarely  It 
is  not  our  purpose  to  sell  homes  at  an  enormouus 
profit,  or  at  a  price  based  upon  so-called  present  vol- 
umes. After  allowing  a  reasonable  margin  of  profit, 
the  selling  price  of  the  home  is  based  strictly  upon 
quantity  production  costs  and  by  doing  this  we  are 
actually  offering  a  home  for  $6,000.,  with  a  confirmed 
belief  that  the  buyer  couuld  not  individually  purchase 
it  under  $7,200. 

Experienced  builders  and  contractors  will  immed- 
iately see  the  advantages  and  saving  in  labor  when  a 
construction  program  of  this  magnitude  is  carried  out. 
For  instance,  the  fioor  plan  of  our  1,700  homes  will 
be  almost  identically  alike. |  If  a  certain  number  of 
workmen  are  employed  to  build  the  same  type  of  con- 
struction week  in  and  week  out  for  a  period  of  two  or 
three  years  their  efficiency  naturally  increases  and  in 
this  way  labor  cost  is  substantially  reduced  because  of 
quantity  production.  What  eflFect  our  building  pro- 
gram will  have  on  idle  labor  is  also  something  to  think 
about,  because  there  is  unquestionably  a  large  ammmt 
of  unemployment  at  the  present  time  with  no  immed- 
iate relief  in  sight. 

Our  next  problem  revolves  around  finances,  viz., 
how  can  we  pay  our  contractor  in  cash  and  at  the  safe 
time  allow  a  home  to  be  purchased  without  capital. 
Briefly,  this  is  our  plan. — 

A  lot  owner,  who  is  prepared  to  jmy  a  minimum  of 
$10.00  a  week  for  a  period  of  300  weeks  is  invited  to  join 
a  unit  consisting  of  a  100  members.  In  this  way  $3,000 
is  collected  every  three  weeks  or  enough  to  build  a 
house  costing  $6,000,  the  balance  being  carried  as  a 
first  mortgage.  Each  house  when  completed  is  allot- 
ed  to  a  member  of  the  unit,  who  takes  up  a  first  mort- 
gage for  $3,000  bearing  interest  at  the  rate  of  7%  or 
under  per  annum,  and  this  is  the  only  interest  the  mem- 
ber has  to  pay.  for  on  the  deferred  payment  of  $3,000  no 
interest  whatever  is  charged.  .Should  a  member  of 
the  unit  receive  his  home  before  the  full  $3,000  deferred 
payment  is  made  a  second  nn^rtgage,  without  interest, 
is  placed  for  the  amount  still  due  on  the  deferred  pay- 
ment, in  favor  of  the  other  members  of  the  unit,  so 
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they    are    fully    secured    for    all    payments    made    in 
advance  of  getting  their  own  homes. 

Seventeen  such  units  of  one  hundred  members 
each  are  in  process  of  formation,  which  means  that  our 
construction  program  calls  for  1700  houses.  Our  sell- 
ing campaign  calls  for  the  formation  of  one  unit  every 
three  weeks.  Consequently  the  only  down  payment 
necessary  is  $30,00,  or  in  other  words  a  three  weeks 
minimum  payment  hy  the  member.  There  is  also  the 
additional  security  to  the  paying  members  that  all 
unit  funds  are  held  in  trust  by  a  responsible  Trust 
Company,  and  in  the  event  of  a  member's  death  during 
the  period  of  his  deferred  payments,  his  heirs  receive 
the  house  fully  paid  up  with  the  exception  of  the  first 
mortgage  of  $3,000.  All  members  are  encouraged  to 
pay  as  much  as  possible,  for  in  that  case  they  not  only 
help  themselves,  but  assist  the  speeding  up  of  con- 
struction and  in  that  way  help  out  members  who  can 
only  afford  to  pay  the  minimum  of  $10.00  a  week. 

Of  course,  there  are  naturally  many  financial  ram- 
ifications confronting  a  prospective  home  owner- 
Supposing  he  has  $3,000.  in  cash.  If  he  wishes  to  pay 
this  entire  amount  covering  deferred  payments,  he  re- 
ceives his  house  immediately  and  assumes  a  $3,000 
mortgage.  On  the  other  hand,  supposing  he  has 
$.3000  on  hand  and  also  a  steady  income.  In  this  case 
can  utilize  his  $3,000  to  pay  up  the  mortgage  and  pay 
$10.00  per  week  at  no  interest  until  his  $3,000  deferred 
payment  is  completed.  In  both  of  the  cases  men- 
tioned, he  saves  the  20%  because  of  our  quantity  pro- 
duction- This  saving  in  his  cost  is  causing  many  pro- 
spective home  owners  to  |nirchase  a  lot  and  in  this 
way  we  are  really  benefiting  the  real  estate  situation 
in  Montreal,  which  at  the  present  time  is  stagnant. 

In  case  of  a  member  defaulting  in  his  payments,  a 
period  of  sixty  days  is  allowed  him  to  sell  his  interest 
before  being  forfeited  to  the  other  members  of  the  unit. 
In  special  cases  such  as  sickness,  arrangements  will  l)e 
made  to  either  carry  the  sick  member  or  his  money 
returned.  Houses  as  they  are  built  are  alloted  to 
members  with  the  most  money  paid  in,  and  should 
tAvo  members  be  tied,  the  memher  who  first  joined 
will  be  given  the  advantage. 

We  are  reliably  informed  that  there  are  upwards  of 
26,000  vacant  building  lots  within  a  few  miles  of  the 
city  hall,  and  while  many  are  held  for  speculation,  a 
large  percentage  are  being  held  by  men  who  pur- 
chased to  buld.  It  is  to  this  class  that  our  project 
appeals  to  mostly.  It  gives  us  a  very  definite  prospect 
list  to  work  on,  for  when  a  man  owns  his  owai  lot  to 
build,  he  invariably  had  a  very  specific  reason  or  wish 
that  his  future  home  should  be  built  on  that  spot-  Con- 
sequently, we  reduce  selling  resistance  and  expense  to 
a  minimum,  because  we  build  a  man's  house  where  he 
wants  it  instead  of  selling  him  a  house  and  lot  where 
he  probably  does  not  wish  to  live. 

By  a  re-investment  of  our  profits  which,  incident- 
ally, are  not  paid  to  us  untill  the  house  is  delivered,  to- 
gether with  additional  monies  received  over  the  mini- 
mum payments  required,,  we  are  enaibled  to  guarantee 
ta  the  unit  member  his  or  her  home  within  three  years 
from  the  time  said  member  signs  the  contract.  This 
time  will  probably  be  shortened  to  tw«  years  if  more 
favourable  conditions  exist- 


A  new  company  to  be  known  as  the  Wingham  Wire 
Company  and  capitalized  at  $350,000,  has  been  organized 
a'd  will  be  located  at  Hamilton.  All  kinds  of  wire  products 
wire  rope,  cables,  etc.,  will  be  manufactured. 


31  Years  Ago 

hems  from  the  issue  of  September  6th  1890 

Toronto,  Ont. — The  Toronto  Electric  Light  Co.  has 
submitted  the  following  offer  for  lighting  tho  city 
streets:  Eigh  hundred  are  lamps  for  two  year.s  at  38 
cent.';  each  per  night. 

Tenders  for  excavation,  masonry,  brickwork  and  cut 
stone  required  for  the  new  building  of  the  Bell  Tele- 
phone Company  to  be  erected  on  Temperance  Street 
are  a.s  follows:  Stroud,  $15,020;  Aldridge,  $14,4r)0; 
Wickett  Bro.s.,  $16,167;  Page,  $16,400;  Hardy  &  Moss, 
$17,050.   .   .   . 

Brandon,  Man. — The  contract  for  the  new  city  hall 
and  civic  buildings  has  been  awarded  Major  Stewart, 
of  Ottawa,  the  figure  being  $38,869. 

Montreal,  P.Q. — Tenders  for  sewers  on  Amherst  and 
Cathedral  Streets  have  been  accepted  by  the  Roads 
Committee  at  $7.50  per  lineal  yard. 

The  Smead-Dowd  system  of  heating  and  ventilating 
has  been  adopted  by  the  authorities  of  McGill  College, 
where  extensive  alterations  are  in  progress. 

Port  Burwell,  Ont.— The  by-law  to  grant  $35,000  to 
the  Tillsonburg,  Lake  Erie  &  Pacific  Railway  was  car- 
ried ill  the  Bayham  Township. 

Amherst,  N.S. — Messrs.  Robb  &  Sons  intend  erecting 
immediately  large  foundry  and  machine  shops. 

Peterboro,  Ont. — The  Canadian  Edison  Co.  have  de- 
cided to  erect  extensive  works  here,  estimated  to  cost 
$30,000. 

Among  the  architects  and  ejigineers  calling  for  ten- 
ders in  this  issue  are  to  be  found :  Robert  Ogilvie,  dV^ 
Adelaide  Street  East,  Toronto;  R.  Findlay,  New  York 
Life  Bldg.,  Montreal ;  John  Shaw,  chairman  Toronto 
Committee  on  Works ;  Wright  &  Son,  204  St.  James 
Street,  Montreal;  James  A.  Ellis,  Toronto  Junction; 
John  T.  Stokes,  York  County  Engineer. 

Leading  editorials:  Waterproof  Whitewa.sh,  Lien 
Law  Precedent,  To  Strengthen  Ropes  and  Fire-proofing 
Exterior  Surfaces. 

Among  the  many  advertisers  in  this  issue  are  to  be 
found:  B.  Greening  W^ire  Co.;  A.  B.  Ormsby  Co.;  R. 
Dennis,  of  London ;  Toronto  Pressed  Brick  &  Terra 
Cotta  Co.;  Warden  King  &  Son,  Montreal;  and  the 
Toronto  Radiator  Mfg.  Co. 

St.  Catharines  gan  system  will  not  be  begun  until 
next  spring  owing  to  the  fact  that  American  pipe  fac- 
tories are  exceedingly  busy.  It  would  be  interesting 
to  know  why  this  pipe  is  not  being  manufactured  in 
Canada. 

A  Toronto  property  owner  awoke  from  sleep  recently 
to  find  that  the  side  of  his  house  had  fallen  out  as  the 
result  of  an  excavation  next  door. 

Current  prices :    XXX  shingles,   $2.35 ;  scantling 
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and  joists  up  fo  14  ft.,  $14.00;  oil,  raw  liiiscctl,  70  cents 
per  gallon;  {;rey  lime,  per  2-buslicl  barrel,  40  cents; 
Queenston  cement,  per  bbl.,  $1.50. 


The  Engineering  Index 

ihe  Engineering  Index  for  1920,  just  published 
by  the  American  Society  of  Mechanical  Engineers, 
29  West  39th  St.,  New  York,  contains  this  year 
some  600  pages  and  has  nearly  14,000  items  referring 
•to  articles  in  some  700  engineering  and  allied  tech- 
nical , publications,  a  list  of  which,  with  exact  title 
place  of  publication  and  frequency  of  issue.is  also 
given. 

This  is  the  second  volume  of  the  Engineering 
Index  to  be  issued  by  the  American  Society  of 
Mechanical  Engineers.  The  book  is  a  continuation 
of  a  work  started  in  1884  when  Prof.  J.  B.  Johnson 
of  Washington  University,  St.  Louis,  began  to  index 
regularly  for  the  Journal  of  the  Association  of  Engin- 
eering Societies,  the  articles  appearing  in  the  leading 
current  periodicals  at  that  time.  The  first  volume 
was  published  in  1889.  At  a  later  date  this  Index 
was  combined  with  a  somewhat  similar  service  being 
then  rendered  by  the  Engineering  Magazine  Com- 
pany of  New  York,  and  in  1895  the  second  volume 
was  published  jointly.  Erom  that  date  uuti!  the 
close  of  1918  the  Engineering  Index  was  published 
regularly,  volumes  3  and  4  covering  five  years  each 
and  succeeding  issues  annually.  The  Engineering 
Index  was  acquired  by  the  Society  at  the  close  of 
1918,  and  their  second  issue  is  just  oflf  the  press. 

This  Index  is  a  regular  feature  of  the  Society's 
monthly  publication  *'  Mechanical  Engineering."  The 
alphabetical  arrangement  of  articles  incorporated  in  the 
1919  volume  has  been  found  very  satisfactory  and  is 
retained-     Price  $6.00. 


Mainly  Constructional 

Eist  and  Westr-From  Coast  to  Coast 


The  third  anntial  Western  meeting  of  the  Canadian  In- 
stitute of  Mining  and  Metallurgy  will  take  place  in  Edmon- 
ton from  September  14-16. 

The  British  firm.  Sir  John  Jackson,  Limited,  public 
works  contractors,  are  winding  up  their  several  Canadian 
branches.  This  firm  constructed  the  Organization  Point 
breakwater   in   British   Columbia. 

The  recent  report  of  the  Housing  Commission  of  York 
Township,  Ont.,  shows  the  small  balance  of  $18,610  on  hand. 
Loans  were  made  on  128  houses  and  the  total  amount  of 
money   advanced    On   loans   was   $47;!, 420. 

The  carpenters  of  Hamilton  held  their  annual  picnic  at 
the  East  End  Mountain  Park  recently.  A  keenly  contest- 
ed program  of  sports,  including  many  novelty  races  and  a 
tug-of-war,   was   the   feature   of  the   outing. 

The  International  Nickel  Company,  at  Sudbury,  Out., 
has  released  400  of  its  stafl  and  will  also  close  the  Port 
Colborne  refinery  and  the  Bayonne,  N.  J.,  refinery.  General 
business  depression  and  accumulation  of  stock  are  given 
as  the  reasons  for  the  close  down. 

Tenders  have  been  called  for  the  Canadian  National 
Exhibition  Board's  new  Pure  Food  Building.  Construc- 
tion  work   on   this   building,   it   is   anticipated,  will  be   com- 


menced shortly  after  the  present  fair  is  over  and  the  build- 
ing will  be  ready  for  next  year.  The  cost  will  be  within 
the  $150,000  appropriation,  it  is   expected. 

Building  permits  to  the  approximate  amount  of  $800,000 
were  issued  during  August  by  the  York  Township  Building 
Department,  York,  Ont.,  covering  about  350  buidings, 
mainly  houses  of  the  six  and  eight-roomed  type,  for  pri- 
vate owners.  According  to  William  Dever,  building  in- 
spector, the  amount  exceeded  that  of  the  previous  month 
last  year  by  over  $2.50,000. 

The  city  of  London,  Ont.  is  conducting  an  investigation 
of  the  spring  water  supply  in  and  around  the  city.  A 
number  of  experts  have  been  engaged  who  will  sink  wells 
where  water  is  struck.  If  the  water  available  from  this 
source  is  found  to  be  not  sufficient  to  supply  the  city's  needs 
for  several  years  to  come,  a  new  scheme  for  obtaining  water 
from  the  lake  will  have  to  be  worked  out  very  soon. 

It  is  claimed  by  Mr.  H.  H.  Lincoln,  under  whose  man- 
agement the  Home  Builders'  Exposition  was  held  at  Fort 
Garry,  W'innipeg,  last  spring,  that  building  has  been  given 
considerable  impetus  in  that  district  as  a  direct  result  of 
the  exposition.  He  states  that  the  Fort  Garry  Building 
and  Construction  Company,  one  of  the  exhibitors,  have  been 
very  busy  all  season  and  do  not  expect  to  be  able  to  com- 
plete  the   contracts   on    hand   this   year. 


Personal 


Mr.    Alfred    Dryland,    county      engineer      of      Middlesex 
County,   England,  was  a  visitor  in  Ottawa  recently.  He 

inspected   several   roads   in    the    vicinity   of   the   capital,   but 
stated  that  our  Canadian  roads  were  not  at  all  comparable 

with    English   roads. 


Obituary 

Mr.  Beverly  R.  Laird,  chief  engineer  of  the  Robb  Eng- 
ineering Works,  of  .A.mherst,  N.  S.,  died  recently  in  that  city 
after  a  short   illness. 

Mr.  W.  J.  Thomas,  well  known  contractor  and  roofer 
of  55  Wright  St.,  St.  John,  N.  B.,  died  suddenly  at  his  home 
a  few  days  ago.  Deceased  retired  one  evening  in  appar- 
ently the  best  of  health,  but  was  found  dead  in  his  bed  the 
following  morning. 

Mr.  Angus  Sinclair,  well  known  Toronto  civil  engineer 
and  railway  contractor,  died  at  his  home  in  that  city  recent- 
ly. Deceased  was  born  at  Chatham,  N.  B..  in  1849.  From 
1860  to  1875  he  was  on  the  engineering  staff  of  the  Inter- 
colonial Railway  Company,  in  the  latter  year  joining  the 
Canadian  Pacific  Railway,  at  Port  Arthur,  Ont.  .After  three 
years  in  this  latter  position  he  went  into  business  as  a  rail- 
way contractor  and  constructed  several  miles  of  road  for 
the  C.  P.  R.  and  C.  N.  R.  railways  in  Ontario  and  the 
Maritime    provinces. 


Trade  Incorporations 

Barabe,    Ltd.,   with   head   office     at       Montreal,     capital 
$20,000,  to  carry  on  a  general  contracting  business. 

La  Carriere  Bussiere,  Limited,  with  head  office  at 
St.  Sebastien,  P.  Q.,  capital  $90,000,  to  produce  and  deal 
in  quarry  products. 

Dominion  Hou!>in^  i  ompiiny,  Limited,  with  head  office  at 
Toronto,  capital  $400,000,  to  carry  on  the  business  of  builder* 
and  dcalora  in  building  materials. 
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CONSTRUCTIONAL  ACTIVITY 

Period  of  August  31  to  September  6,  1921 

Dominion  Wide  Service  Exclusive  to  "Contract  Record  &  Engineering  Reviewc" 


Waterworks,  Sewerage  and 
Roadways 

Annaheim,  Sask. 

Tenders  will  be  called  slioitly  for  con 
struction  of  drainage  ditch  costing  $21,000 
for  Prov.  Govt.,  Dept.  of  Highways,  Be- 
gin a. 

London,  Ont. 

Tenders  will  be  called  shortly  for  siphon 
lines  for  sewer  improvement  for  City.  H. 
A.  Brazier,  Engr. 

Ottawa,  Ont. 

Construction  of  asphalt  pavement  on 
Armstrong  St.  is  planned  by  City  Council. 
A.  F.  Macallum,  Commr.  of  Works. 

CONTRACTS  AWARDED 
Dublin,  Ont. 

General  contract  for  construction  of 
drainage  system  for  Hibbart  Twp.  Council 
is  awarded  to  Gaunt  &  Gaffney,  care  of 
Twp.  Clerk,  Jas.  Jordon,  Dublin,  Ont. 

Duncan,  B.C. 

General  contract  for  paving  costing 
$20,000  for  Municipality  of  Duncan  is 
awarded  to  Hodgson,  King  &  Marble,  508 
London   Bldg.,   Vancouver. 

Kingsville,  Ont. 

General  contract  for  pressure  filters  cost- 
ing $10,700  for  Town  Council  is  awarded  to 
Norwood  Engineering  Co.,  Florence,  Mass.. 
U.S.A. 

Maidstone,  Ont. 

Geo.  J.  Christie,  Maidstone,  has  general 
contract  for  construction  of  drain  for 
Municipal  Council. 

Beglna,  Sask. 

Dept.  of  Highways,  I'rov.  Govt.,  award 
ed  general  contract  for  construction  of 
higWay  from  Flaxcombe  to  north  of  Al- 
sask,  Sask.,  to  J.  A.  Mahoney,  Alsask. 

A.    H.    McFarlan«,   Kelliher,    Sask.,    lias 
general  contract  for  construction  of  high- 
way    from     Lipton   to  Dysart,   Sask.,   for 
Prov.  Govt.,  Dept.  of  Highways. 
St  Catliartnes,  Ont. 

Austin  Longley,  154  Geneva  St.,  has  gen- 
eral contract  for  construction  of  sewage 
disposal  plant  for  city. 

Toronto,  Ont. 

A.  Cope  &  Son,  Hamilton,  Ont.,  have 
contract  No.  145  for  earth  excavation  for 
Prov.  Govt.,  Dept.  Pub.  Highways. 

Wingbam,  Ont. 

General  contract  for  concrete  pavement 
for  Town  is  awarded  to  W.  C.  Brennan 
Contracting  Co.,  Melrose  Ave.,  Hamilton, 
Ont. 


until  Sept.  16th  for  reconstruction  of 
wharf.  Plans  at  offices  of  Dept.,  Ottawa, 
Dist.  Kngrs.,  Rimouski,  Que.;  Post  Office 
Bldg.,  Quebec,  Que.;  Shaughnessj'  Bldg., 
Montreal,  Que.,  and  Post  Office,  Gaspe.  Ac- 
cepted cheque  for  10  per  cent,  of  tender 
required. 

Nortb  Vancouver,  B.C. 

Plans  are  being  prepared  for  bridge  to 
cost  $30,000  for  Prov.  Govt,  and  Munici- 
palities of  North  and  West  Vancouver. 

St.  John's,  Que. 

Construction  of  subway  at  estimated 
cost  of  $.'!:i,09.5  is  contemplated  by  City. 
A.  Morris,  clerk. 

CONTRACTS  AWARDED 
Ciysta!  City,  Man. 

lleniy  Cook,  .{62  Flora  Ave.,  Winnipeg, 
has  general  contract  for  construction  of 
two  reinforced  concrete  bridges  for  Muni 
cii>iility  of  Ijouise. 

Stouffville,  Ont. 

Geo.  Chenery,  Bowmanville,  Out.,  has 
general  contract  lor  construction  of  rein- 
forced concrete  beam  bridge  for  Uxbridge 
Twp.  Council. 

Toronto,  Ont. 

Contracts  for  excavating  and  reinforced 
steel  for  addition  to  car  barns  at  Danforth 
and  Coxwell  Aves.,  costing  $235,000,  for 
Toronto  Transportation  Crasn.,  are  award- 
ed to  Castellani  Construction  Co.,  Ltd.,  Ex- 
celsior Life  Bldg.,  and  Steel  C».  of  Canada, 
Ltd.,  Hamilton,  Ont. 

Widdlfield,  Ont. 

W.  J.  Davis,  Widdifiehl,  i.s  awarded  gen- 
eral contract  for  construction  of  bridge 
for  Prov.  Govt.,  Dept.  Pub.  Works. 


Railroads,  Bridges  and 
Wharves 

Fort  William,  Ont. 

Plans  are   prepared   for   construction   of 
street  railway  extensions  for  City. 
Gaspe,  Que. 

R.  C.  Desrochers,  secy.  Dept.  Pub.  Works, 
Dom.  Govt.,  Ottawa,  will  receive   tenders 


Public  Buildings,  Churches 
and  Schools 

Chandlei,  Que. 

School  Bd.  contemplatu  erection  of 
scliodl.     W.  Murphy,  sec'y-treas. 

Delta,  B.C. 

Erection  of  schoo'  in  conteniidated  by 
School  Bd.     E.  R.  Ball,  sec 'y- 

East  Kildonan,  Man. 

Church  is  being  erected  for  Ruthanian 
Catholic  Greek  Church,  Montrose  and  Watt 

Sts. 

Hearst,  Ont. 

Women 's  Mission  Bd.  of  Presbyterian 
Church  in  Canada,  Confederation  Life 
Bldg.,  Toronto,  will  erect  hospital.  W.  L. 
Sonierville,   architect,    1   Bloor   St.   E.,   To- 

lonto 

Monl  Lauriei,  Que. 

School  Bd.  of  Robertson  and  Pope,  Que., 
will  erect  school.  J.  R.  Miller,  secy.-treas., 
Mnni   Laurief. 

Normandln,  Que. 

Erection  of  school  is  contemplated  by 
School  Bd.     J.  S.  Theberge,  secy.-treas. 


Point  Grey,  B.C. 

Electrical,  plumbing  and  heating  con- 
tracts for  school  costing  $125,000  for  Point 
Grey  School  Bd.,  are  awarded  to  The  Elec- 
tric Shop,  12  Hastings  St.  E.,  Vancouver, 
Orr  Bros.,  1210  Granville  St.,  Vancouver, 
and  Barr  &  Anderson,  1060  Homer  St., 
Vancouver. 

Ste.  Anne  do  Bout  de  L'lle,  Que. 

Erection  of  school  is  planned  by  Schoo) 
Bd.    L.  J.  Boileau,  secy.-treas. 

St.  Btienno  des  Ores,  Que. 

School  Bd.  contemplate  erection  of 
school,    .liis.  Dupont,  secy.-treas. 

St.  Francois  Xavler  do  Brompton,  Que. 

School  Bd.  plan  erection  of  school.  Jos. 
Labbe,   secy.-treas. 

St.  John,  N.B. 

R.  C.  Dcsrocheqs,  Secy.  Dept.  Pub. 
Works,  Dom.  Govt.,  Ottawa,  will  receive 
tenders  until  Sept.  12th  for  repairs  to 
bidgs.  of  (|uarantinc  station.  Plans  at 
office  of  Dept.,  Ottawa;  Chief  Arch.,  Dept., 
Ottawa;  Dist.  Res.  Arch.,  St.  John,  X.B., 
and  Inspector  Dom.  Bldgs.,  Halifax,  N.S. 
.\ccepled  cheque  for  10  per  cent,  of  ten- 
der required. 
St.  MatUas  do  Cabano,  Que. 

Erection   of   cliurcli   is   contemplated   by 
Parish. 
Toronto,  Ont. 

8.  B.  Coon  &  Son,  architects,  4  St. 
Thomas  St.,  is  preparing  plans  for  school 
to  cost  $120,000  for  S.S.  No.  26,  York 
Twp. 

Bellsize   Ave.   Presbyterian  Church   Con- 
gregation will  erect  Sunday  school  at  cost 
of  $16,000.    Craig  &  Madill,  architects,  707 
Yongo  St. 
Tramping  Lake,  Sask. 

Plans  are  being  prepared  for  schoel  for 
St.  Lucia  S.D.,  No.  2485. 
Tranquille,  B.C. 

Dept.  Pub.  Works.,  Prov.  Govt.,  Vic- 
toria, will  receive  tenders  until  Sept.  loth 
for  cr ?crion  of  nurses '  home  costing  $30, 
000.  ''lans  with  H.  Whittaker,  architect. 
Parliament  Bldgs.,  Victoria. 
Waterloo,  Que. 

Erection    of    school    is    contemplated    by 
Sshool  B<1.     R.  R.  Bacham,  secy.-treas. 
Winnipeg,  Man. 

Erection  of  church  at  cost  of  $10,000  is 
contemplated  by  Danish  Lutherian  Church 
Oongregation,  Wellington  and  Victor  Sts. 
Kev.  K.  Damskov,  173  Gordon  Ave. 

CONTRACTS  AWARDED 
Belleville,  Ont. 

Concrete  for  heating,  ventilating  and 
]ilumbing  for  repairs  to  Ontario  School  for 
Deaf  for  Prov.  Govt.,  Dept.  Pub.  Works, 
are  placed  with  McKelvey  &  Birch,  Ltd., 
6lt  Brock  St.,  Kingston,  Ont. 

Brandon,  Man. 

Additional  contracts  for  surgical  bldg. 
for  Hospital  Bd.  are:  Electrical,  Star 
Elec.  Co.,  Winnipeg;  plastering,  Harring 
ton  Bros.  Regina:  painting  and  glazing, 
Robinson  Co.,  Ltd.,  Regina. 
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Is  the  Building  Industry  Reviving? 

Construction  activity  in  August  according  to  figures 
puWished  by  MacLean  Building  Reports,  Limited., 
shows  a  tremendous  increase  over  July.  Contracts 
to  the  value  of  $36,307,200  were  awarded  as  compared 
with  $17,741,400  in  July,  an  crease  of  over  100%. 
This  is  'by  far  the  largest  monthly  aggregate  since 
August,  1914,  and  is  contributed  to  by  the  different 
Provinces  as  follows : — • 

No.  of  Value 

Projects 

Ontario    908  $20,355,700 

Quebec     382  4,933,800 

Manitoba    174  6,907,600 

British    Columbia    210  1,320,800 

Nova    Scotia    42  892,000 

Saskatchewan    70  703,300 

Alberta    71  684,300 

New   Brunswick    23  477,700 

Prince   Edward   Island    7  32,000 

Total  for  Domnion    1886  $36,307,200 

In  analyzing  these  figures  the  Canadian  Building 
Review  stales  that  a  careful  analysis  of  the  above 
figures,  shows  that  work  was  started  on  new  factories 
and  industrial  plants  generally  to  the  value  of  $7,935, 
900,  whereas  for  the  previous  seven  months  of  the 
current  year  the  sum  total  of  industrial  work  started 
amounted  to  only  $4,430,000.  In  other  words  the 
work  started  in  August  on  factories  was  nearly  lOO'^f- 
more  than  the  combined  total  for  the  preceding  seven 
months.  That  this  is  an  indication  of  better  times 
cannot  be  disputed  because  'industrial  exipansion  in 
times  like  these  is  conservatively  planned  and  carried 
out.  In  view  of  the  fact  that  prices  in  all  commod- 
ities have  been  failing  for  the  past  12  months  it 
wouild  not  be  surprising  if  there   were  no  industrial 


exr-atision  whatever.  The  manufacture  of  Canada 
must  have  substantial  reasons  for  embarking  on  a 
considerable  building  program.  While  these  new 
buildings  will  jtll  c<jntribute  toward*  keeping  the- 
build, ng  trades  busy  during  the  coming  winter  there 
is  also  the  promise  of  work  in  the  new  factories 
wihich  will  play  an  imjwrtant  part  in  relieving  the 
unployiment  situation. 

It  is  gratifying  to  note  that  in  spite  of  reports 
authorities  are  undertaking  public  works  and  utilities 
to  an  ever  increasing  extent.  Contracts  awarded  for 
the  first  8  months  for  work  of  this  nature  amount  to 
$40,750,700  as  compared  with  $29,900,300  for  the  first 
8  months  of  1920  and  $20,016,200  for  first  8  months 
(f  1919  and  $11. 890,400  for  the  corresponding  period 
oif  1918.  The  work  that  is  being  undertaken  is  of 
cour.^e,  that  which  was  delayed,  during  the  war 
and  much  remains  yet  to  ibe  done.  It  is  safe  to  pre- 
dict that  more  and  more  of  this  class  of  work  will  be 
undertaken  as  officials  become  confident  that  prices 
are  due  for  any  spectacular  slump. 

For  the  year  to  date  work  has  been  started  on 
10.482  houses  costing  $49,334,500,  being  an  increa.-^e 
of  18  per  cent,  over  1920,  when  work  was  started  in 
the  first  eight  months  costing  $41,835,400.  For 
1919  the  total  was  only  $29,956,600  for  the  same 
period  and  $9,932,100  in  1918.  With  prices  slightly 
lower  and  stationary,  and  the  demand  still  acute, 
increased  aictivity  can  be  expected.  In  the  large 
centres  many  houses  on  the  main  streets  are  being 
converted  into  stores  and  apartments  and  many  large 
c>)nteemplated  undertakinj.';--  involve  thf  demolition  of 
residential  property  at  present  occupied.  Suburban 
districts  are  rapidly  filling  up  and  agents  for  subdivis- 
ions, in  many  cases  outside  the  city  limits,  report  good 
sales. 

In  spite  of  the  fact  that  the  building  season  is  more 
than  half  over  contemplated  work  reported  during 
August  was  as  follows. — 

No.  of  Value 
Projects 

Ontario    171  $7,407,600 

Quebec   259  3,463,200 

Western  Provinces   178  3,356,600 

Maritime   Provinces    34  805,500 

Total  for   Dominion    642  $15,032,900 

It  is  more  than  likely  that  this  new  work  will  be 
started  this  fall  as  it  is  too  early  yet  for  advance  infor- 
mation on  the  projects  for  1922. 

In  last  month's  Review  it  was  indicated  that  there 
were  advantages  in  building  now  and  the  forecast  was 
made  that  greater  activity  would  occur  during  the 
second  half  of  the  year  than  in  the  first.  It  would 
appear  that  the  return  of  confidence,  which  we  were 
hoping  for  had  already  taken  place  and  that  the  good 
showing  for  August  is  the  outcome  of  a  feeling  on  the 
part  of  the  building  public  that  a  further  recession  in 
material  prices  and  labour  costs  is  very  improbable. 
In  fact,  it  is  the  opinion  of  some  architects  that  costs 
will  be  lower  this  fall  than  they  are  likely  to  be  for  the 
next  three  years. 


A  Correction 

In  the  article  on  pages  7">4  an^.  /  ..  ,.f  the  last 
issue  of  the  Contract  Record,  descriptive  of  the 
Hocsi)ice  du  Sacre  Coeur,  at  Sherbrooke.  P.  Q..  it  was 
stated  that  the  brick  was  furnished  by  the  Laprairie 
Brick  Co.  Ltd.  This  is  an  error  and  should  read,  the 
National   Brick  Company,  of  Laprairie.   Ltd. 
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Ten  Million  Dollar  Power  Plant  to  be 
Erected  at  Grand  Falls,  Man. 

Work  is  Under  Way  on  the  Development  of  168,000  h.p.  on  the 

Winnipeg  River — Completed  in  1924 — Will 

Stimulate  Industry 


Upon  his  recent  visit  to  Winnipeg,  Man.,  from  the  east, 
A.W.  McLimont,  vice  president  of  the  Winnipeg  Electric 
Railway  Co.,  announoed  that  satisfactory  arrangements  had 
been  made  for  the  financing  of  a  new  power  development 
at  Great  Falls  on  the  Winnipeg  River,  63  miles  from  Winn- 
ipeg. Edward  Anderson,  K.C.,  counsel  for  the  company, 
is   now   in   the   east   completing   legal   formalities.  When 

completed  the  plant  will  have  a  capacity  of  168,000  h.p.,  and 
will  cost  in  the  neighborhood  of  $10,000,000.  Work  on  the 
construction  of  the  plant  is  already  under  way,  about  200 
men  being  employed  there.  As  the  work  develops  it  is 
expected  that  from  1,000  to  2,500  men   will  be  employed. 

The  huge  undertaking  will  be  carried  out  under  the 
charter  of  the  Manitoba  Power  Co.,  Ltd.,  which  company 
is  taking  over  the  plant  and  assets  of  the  Winnipeg  River 
Power  Co.,  Ltd.  In  the  Manitoba  Power  Co.,  Ltd.,  Sir 
Augustus  Nanton,  as  president,  will  be  surrounded  by  a 
strong  directorate.  A.W.  McLimont  will  be  vice-president 
and  the  active  management  of  construction  and  operation 
will  be  in  his  hands.  Mr.  McLimont's  many  years  exper- 
ience in  managing  public  utility  properties  of  all  classes 
will  be  an  important  factor  in  the  success  of  the  under- 
taking .  The  most  recent  hydro  electric  development 
which  he  was  connected  with  was  the  110,000  h.p.  plant 
built  by  the  Georgia  Power  Co.  F.H.  Martin  is  designing 
engineer  for  the  Great  Falls  plant,  and  L.J.  Hirt,  of  New 
York,  the  consulting  engineer. 

Finally  Completed  in  1922 

The  Great  Falls  plant  will  be  constructed  in  six  units 
of  28,000  h.p.  each,  and  will  be  finally  completed  in  1924. 
In  1914  aad  again  in  1919  preliminary  work  in  connection 
with  this  big  project  was  started,  but  owing  first  to  the  war, 
and  then  to  financial  conditions,  the  work  had  to  be  sus- 
pended. It  was  resumed  a  short  time  ago,  and  to  date  the 
coffer  dam  has  been  built,  the  site  unwatered,  and  bunk 
houses  for  the  workmen,  and  shops,  etc.,  built.  Much  of 
the  rock  excavation  has  already  been  done. 

Discussing  the  question  as  to  what  disposition  would  be 
made  of  the  immense  quantity  of  power  developed,  Mr. 
McLimont  stated  that  he  has  already  organized    an   indust- 


WHAT  THE  NEW  POWER  DEVELOP- 
'  MENT    MEANS   TO   WINNIPEG   AND 
MANITOBA. 

Employment  of  from  1,000  to  2,500  people. 

Average  monthly  wage  bill  of  $125,000. 

Purchase  locally  of  supplies  and  provisions  for 
employees  on  works  amounting  to  over  $20,000 
each  month. 

Purchases  through  local  houses  of  equipment 
and  tools  totalling  over  $750,000. 

Purchase  of  160,000  barrels  of  cement  from 
local  plants. 

Purchase  of  2,000  tons  of  structural  steel  from 
local  shops. 

Purchase   of   100,000  bricks   from   local   yards. 

Purchase  of  2,000,000  ft.  of  lumber  from  local 
yards. 

Erection  of  a  terminal  station  in  Winnipeg  at 
cost  of  over  $500,000. 

Bringing  to  Winnipeg  and  vicinity  new  indus- 
tries, when  power  is  availiable,  employing  at  least 
2,000  men. 

Assures  future  development  of  Winnipeg  as 
thriving  manufacturing  city. 

Guarantees  to  Winnipeg  and  vicinity  an  unfail- 
mg  supply  of  cheap  power. 


rial  research  department,  headed  by  experienced  electrical 
engineers,  whose  duties  will  be  to  induce  power-using  in- 
dustries to  come  to  Winnipeg.  Mr.  McLimont  expressed 
the   conviction   that   many   new   industries     would    locate    in 


A  perspective  of  the  power  development  at  Grand  Falls,  work  on  wnidi  has  bfiii  start 


(Mi. 


THE  CONTRACT  RECORD 


815 


Winnipeg  and  vicinity  as  soon  as  the  power  was  available, 
and  in  this  regard  instanced  what  has  been  accomplished 
in  Quebec.  In  1919,  he  said,  the  Southern.  Canada  Power 
Co.,  completed  the  first  installation  of  a  new  hydro-develop- 
ment in  Quebec,  and  since  that  time  the  industrial  depart- 
ment of  the  company  has  located  15  large  industries  in  the 
district  served,  the  industries  being  the  branches  of  large 
American  manufacturers.  Those  15  companies  represent 
an   investment,   in   plant  and   equipment,   of   over  $7,500,000. 

"The  necessity  for  more  sources  of  electrical  energy 
than  already  exist  in  Winnipeg  for  industrial  and  commer- 
cial purposes"  said  Mr.  McLimont,  "is  very  apparent,  and 
with  this  additional  power  available  Winnipeg  is  bound  to 
develop   fast   as   a  manufacturing  city." 

The  Winnipeg  Electric  Railway  Co.  will  be  one  of  the 
principal  customers  of  the  Manitoba  Power  Co.,  Ltd.,  inas- 
much as  the  former  will  purchase  all  power  necessary  for 
operating  its  property  over  and  above  the  power  afforded 
by  its  own  installation  at   Pinawa.  The  capacity  of  the 

Piiiawa  plant  has  already  been  far  exceeded,  and  the  power 
which  the   traction   company   will  purchase   from   the   power 


project  are  complete,  Great  Falls  will  comprise  a  model 
townsite  with  modern  utilities  and  splendid  facilities  for 
recreation   of  the   inhabitantts. 


1 


A.  \V.  McLimont,  vice-president,  Manitoba  Power  Co. 

company  will  be  used  not  only  for  railway  purposes,  but 
also  for  industrial  and  commercial  purposes,  while  it  is  plan- 
ned to  heat  the  street  cars  with  electricity  when  the  new 
plant  at  Great  Falls  is  completed. 

The  plans  of  the  Manitoba  Power  Co.,  Ltd.,  include  the 
erection,  at  a  cost  of  over  half  a  million  dollars,  of  a  ter- 
minal station  in  Winnipeg,  though  no  announcement  is  made 
yet  as  to  the  site  on  which  such  station  will  be  built. 

The  site  of  Great  Falls  is  easily  accessible.  Already 
an  affiliated  company— the  Winnipeg  River  Railway  Co., 
-—has  constructed  and  placed  in  operation  a  standard  gauge 
railroad,  13^  miles  long,  from  theC.P.R.  tracks  at  Lac  du 
Bonnett  to  the  Falls.  When  the  plant  is  completed  it  will 
represent  a  splendid  engineering  accomplishment.  The 
dam  to  be  erected  will  have  a  maximum  height  of  70  ft.,  and 
a  total  length  of  3,000  ft.,  and  will  create  a  pond  or  storage 
reservoir  of  1935  acres,  providing  a  deep,  wide  and  extens- 
ive body  of  wate  reaching  upstream  a  distance  of  five  miles 
The  sluiceway  section  of  the  dam  will  be  530  ft.  long,  and 
will  have  capacity  to  discharge  the  maximum  flow  of  the 
river  without  danger  of  flooding  the  headworks. 

Much  thought  and  attention  is  being  given  to  the  plan- 
ning of  the  campsite.  The  buildings  already  erected  are 
of  a  temporary  nature,  but  when  the  final  plans  of  the  whole 


Factory  of  Canadian  Libbey 
Owens  Sheet  Glass  Co. 

The  new  building.s  and  plant  for  the  Canadian 
I.ibbey  Owens  Sheet  Glass  Company,  at  Hamilton  is 
oiie  of  the  most  recent  industrial  developments  and 
will  be  used  for  the  manufacture  of  sheet  glass.  This 
will  be  the  only  place  in  Canada  where  plate  glass  is 
rolled. 

The  contract  for  the  buidings  was  let  in  January 
of  this  year,  and  the  plant  is  now  ready  for  operation, 
being  one  of  the  most  rapidly  constructed  set  of  build- 
ings which  has  been  built  in  Canada.  The  illustrat- 
ions show  the  steel  work  of  the  furnace  building,  the 
Lehr  buiding  and  part  of  the  cutting  rooms. 


Furnace  building  and  I>ehr  building  and  part  of 
catting  roouiH. 

The  construction  of  the  building  is  of  structural 
steel  framework  throughout,  with  brick  piers  and 
pilasters  and  steel  sash.  Long  span  trusses  have 
been  used  to  eliminate  interior  columns  as  far  as 
possible. 

The  construction  work  proceeded  continuously 
throughout  the  winter  months  and  Mr.  W.H.  Cooper 
of  Hamilton,  Ont..  was  the  contractor.  The  arch- 
itects for  the  buiding  were  the  De  Vore  Company  of 
Toledo,  and  the  structural  steel  was  fabricated  and 
erected  by  the  Hamilton  Bridge  Company,  Limited, 
Hamilton.  Ontario. 


Furnace  building  mid  Lefar  iHiilding. 
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Displays  of  Interest  to  Contractors  at 
Canadian  National  Exhibition 


The   Barrett   Company,   of  Toronto,   had  a  large 

ex!hibit  in  the  Manufacturers'  Busldinjjf,  No.  2,  in 
dharge  of  Mr.  J.  F.  Tobin,  'showinjif  the  company's 
entire  range  of  building  supply  materials.  A  minature 
'bungalow,  school  >building  and  factory  show  off  sev- 
eral of  the  products  to  good  effect.  Another  feature 
was  an  automatically  controlled  stereomotograph, 
showing  colored  views  of  the  application  of  Tarvia  on 
several  large  highways  in  the  Toronto  district,  also 
many  recently  constructed  factories  equipped  with 
Barrett  roofing.  A  miniature  furnace  demonstrating 
the  application  of  the  company's  product  "Nox-Aer- 
Leek",  a  cement  for  preventing  the  infiltration  of  air 
in  brick  'boiler  setting's,  was  also  an  interesting  feature. 
Among  the  other  products  displayed  were :  Elasti- 
gum  "Carfbosota"  Creosote  Oil.  Everjet  Elastic  Paint, 
Everlastic  Liquid  Roofing  Cement,  Everlastic  Multi 
Shingles,  Liquid  Elastigum.  Velvet  Shingle  Creosote 
Stain,  and  a  new  type  of  flashing  which  is  ibeing  used 
on  the  newLive  Stock  Arena  being  erected  at  the  Ex- 
hibition at  the  present  time. 


Messrs.  Bird  &  Son,  of  Hamilton,  were  situated 
in  their  "Neponset"  'bungalow,  designed  by  W. 
Bredin  Galbraith,  Toronto  architect,  and  erected  two 
years  ago.  This  bungalow  presents  a  very  pleasing 
appearance  and  was  the  subject  of  many  commenda- 
tory remarks  by  its  numerous  visitors-  Neponset 
TAvin  Shingles  are  used  on  the  exterior  walls  and 
roof  while  Neponset  Wallboard,  with  quartered  oak 
finish  lends  consideralbly  to  the  attractiveness  of  the 
interior.  Other  products  shown  were :  Neponset 
Parcid  roofing,  Santite  roofing,  building  papers,  roof- 
ing paint  and  cement.  Mr.  Walceford  was  in  charge  of 
the  exhibit. 


Rivalling  in  attractiveness  and  situated  directly 
next  door  to  the  Bird  &  Son  bungalow,  was  the 
Brantford  Roofing  Company's  bungalow.  This  bun- 
galow, roofed  with  the  company's  red  asphalt  slate 
roofing,  was  visited  by  large  crowds  and  received 
many  complimentary  remarks  on  its  attractive  appear- 
ance. Small  squares  of  red  and  green  slate  were  given 
away  as  souvenirs. 


The  Bishopric  Manufacturing  Company  and  the 
Canadian  Roofing  Manufacturing  Company's  exhibits 
were  combined  in  a  very  attractive  little  bungalow,  in 
wihich  the  former  company's  Bishopric  Stucco  Board, 
a  bactkground  for  stucco  finisih,  was  used  in  the  wall 
tonstruction,  while  the  latter  company's  Winthrop 
Tapered  Asiphalt  Shingle  was  used  for  roofing.  This 
latter  product  is  a  new  addition  to  the  Canadian  Roof- 
ing Com'pany's  "Caramco"  line.  It  is  a  shingle  with 
a  heavy  ibutt  tapering  to  a  thin  edge.  The  shingle  is 
patented  by  this  company. 


The  exhibit  of  the  Asbestos  Manufacturing  Com- 
pany, of  Lachine,  Que.,  was  situated  in  their  own  neat 
and  well  designed  bungalow,  another  popular  and  well 
patronized  exhibit.  The  company  were  .showing  their 
many  products,   including   asbestos   pipe   and   boiler 


coverings,  packings,  etc.,  but  featured  "Asbestolate" 
the  asbestos  cement-tile  roofing,  "Linasbestos"  fire- 
proof wallboard,  asbestos  , building  lumber  and  asb- 
estos corrugated  sheathing.  The  many  points  of  in- 
terest in  these  products  were  ably  described  by  the 
company's  Toronto  representative,  Mr.  J.  B.  O.  Kemp, 
who  was  in  charge  of  the  exhibit. 


The  feature  of  the  Waterous  Engine  Works  ex- 
hibit, was  a  recent  model  of  their  double  cylinder  road 
roller,  under  steam.  Practical  demonstrations  of  this 
modern  machine  in  operation  always  had  a  large  and 
interested  audience. 


The  neat  and  artistic  cottage  housing  the  Ontario 
Department  of  Puglic  Highways'  exhibit  was  a  pop- 
ular sjjot  for  the  many  visitors  interested  in  Ontario's 
good  roads  development  scheme.  The  roadway  in 
front  of  the  building  is  constructed  of  short  sections  • 
of  the  different  road  building  materials  used  by  the 
Department  throughout  the  province.  These  sec- 
tions are  composed  of  concrete,  bituminous  con- 
crete, brick,  oiled  top  macadam,  ^^vaterbound  macadam 
and  gravel.  Representatives  of  the  department  were 
always  on  hand  to  provide  any  information  desired 
and  to  hand  out  literature. 


The  large  open  air  exhibit  of  Wettlaufer  Bros. 
Limited  of  Toronto,  was  another  popular  spot  with 
the  many  contractor-visitors  at  the  Fair.  A  large 
number  of  willing  represenatives  were  on  hand  to 
give  practical  demonstrations  of  and  information  con- 
cerning the  several  machines  shown.  Among  the 
large  line  of  machinery  displayed  were  concrete  mix- 
ers, brick  and  block  machines,  road  building  machin- 
ery of  all  types,  electric  and  gasoline  hoists  and  eng- 
ines, rock  crushers  and  screens,  etc. 


The  J.  I.  Case  Threshing  Machine  Company,  of 
Toronto,  were  showing  a  10-ton  road  roller  for  heavy 
duty  road  work  at  their  open  air  exhibit. 


The  large  exhibit  of  the  Sawyer-Massey  Campany, 
of  Hamilton,  though  specializing  in  farm  machine- 
ry, showed  several  pieces  of  contracting  equipment. 
.\n  item  which  attracted  considerable  attention  was 
the  complete  portable  crushing  plant,  operated  by 
belt  drive  from  a  .steam  engine,  and  equipped  with  a 
bucket  conveyor  which  carries  the  crushed  rock  to  the 
30-ton  storage  bin.  The  bin  is  divided  into  four  sec- 
tions for  the  different  sizes  of  stone,  which  is  graded 
by  a  revolving  cylindrical  screen.  The  crushing 
plant  is  loAV  set,  allowing  for  the  easy  feeding  of  rock. 
Other  contracting  machinery  shown  included  a  re- 
versible road  scarifier,  double  cylinder  road  roller, 
and  a  one-man,  single-team  road  grader. 


The  pretty  little  two-room  bungalow  of  the 
Ontario  Gypsum  Company,  of  Paris,  Ont.,  situated 
convenient  to  the  main  thoroughfare,  came  in  for  its 
share  of  attention  too.     The  company's  products,  in- 
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terior  and  exterior  gypsum  lioard,  were  used  in  the 
wall  consaruction  and  many  were  the  comments  on 
its  neat,  clean  appearance,  within  and  without.  The 
product  has  been  proven  absolutely  fireproof  by  act- 
ual tests  on  several  occasions.  Several  interesting 
booklets  were  available,  dealing  with  the  above  pro- 
ducts, tlso  "Gyproc"  wall  board,  hard  wall  plaster  and 
hydrated  lime,  handled  by  the  company.  Small  sec- 
tions of  the  gypsum  wiallboard  were  given  away  as 
souvenirs. 


The  Rotary  Brick-Machine  Co-,  of  Toronto,  show- 
ed their  rotary  bridk  i)ress,  a  new  machine  in  the 
'brrc'k  industry,  for  which  the  com]>any  claim  a  daily 
production  of  over  56,000  'brick  per  day.  Several  re- 
presentatives were  on  hand  to  explain  the  working  of 
the  new  machine  to  its  manv  interested  visitors. 


The  Canadian  Pozzolana  Company,  of  Toronto, 
showed  their  jiroduct,  Pozzo,  the  Italian  process 
stucco  for  exterior  walls.  This  product,  in  addition  to 
its  exceedingly  attractive  appearance,  is  a  fireproof 
material  and  the  tent  in  which  it  was  displayed  was 
a  centre  of  interest  for  miany  visitors. 


The  Elliot  Machinery  Company,  of  Belleville, 
manufacturers  of  wood  working  machinery,  di.si)layed 
their  entire  line  of  equipment  in  their  large  booth  in 
Machinery  Hall.  The  feature  of  the  exhibit  was  the 
"Elliot"  Woodworker,  a  complete  woodworking 
plant,  comprising  saw,  i)laner,  etc., 


A  large  bucket-conveyor,  of  the  tyjje  used  in  rcKk 
crushing  plants,  etc.,  equipped  with  Gibralter  "Red- 
special"  Belting,  attracted  considerable  attention  to 
the  Dunlop  Rubber  Company's  exhi'bit  in  Machinery 
Hall.  The  company  showed  theif  complete  line  of 
ru'bbcr  goods. 


Peckover's  Limited,  of  Toronto,  in  addition  to 
their  several  lines  of  structural  and  reinforting  steel, 
showed  their  "Kno-Burn"  line  of  metal  lath,  for  wall 
construction.  Booklets  outlining  the  reinforcing,  fire- 
proof and  vermin-proof  qualities  of  this  metal  lath 
were  availa'ble.  The  exhibit  occupied  considerable 
sipace  in  Machinery  Hall, 


Practical  applications  of  Canadion  Link-Belt  Com- 
pany's chains,  at  their  booth  in  Machinery  Hall,  added 
ct)nsideraibly  to  the  interest  of  their  exhibit. 


Another  exhibiit  in  which  considera'ble  interest  was 
taken  I)y  the  many  visitors  to  Machinery  Hall  was 
that  of  the  Prest-O-Lite  Company  of  Canada,  at  which 
they  featured  tluir  oxy-acctylene  process  of  welding. 


Baines    &    David,   of   Toronto,    occupied    a    large 

corner  liooth  in  Madhinery  Hall  and  every  availaible 
bit  of  sjjace  was  taken  up  by  the  extensive  line  of  steel 
|)roducts  on  display.  A  few  of  the  lines  that  came  in 
for  special  attention  were  several  tv-pes  of  reinforc- 
ing steel,  steel  sheets  and  rods,  expanded  metal  lath, 
tool  steel  and  cold  drawn  steel. 


The  feature  attraction  of  the  International  Bus- 
iness Machines  Company,  in  the  Industrial  Building 
was   the   company's   latest   model    International    time 


recorder,  the  last  word  in  time  recorder  manufacture. 
Several  reijresentat'ves  were  on  hand  to  explain  the 
working  of  this  machine. 


A  very  extensive  display  of  copper  and  brass  ware 
was  shown  by  the  Booth-Coulter  Copper  and  Brass 
Company,  of  Toronto,  at  their  large  booth  in  Machine- 
ry Hall. 


Among  the  extensive  line  of  products  shown  by  the 
International  Nickel  Company,  at  their  large  booth  in 
the  Industrial  Building,  was  the  Monel  Metal  Screen 
manufactured  by  this  company.  Much  interest  was 
taken  'by  the  several  visitors  to  this  booth,  in  the  san- 
itary, and  rust-proof  qualities  of  this  product. 


The  Nichols  Chemical  Company,  of  Montreal  and 
Toronto,  at  their  booth  in  the  Industrial  building,  feat- 
ured the  "Ilard-n-tyte"  solution  for  concrete  floor  fin- 
ish, a  product  of  the  General  Chemical  Company,  of 
New  York,  for  which  the  former  company  is  Canadian 
agent.  Samples  of  concrete  floor  in  which  the  pro- 
duct was  used  were  on  dsplay  and  literature  contain- 
ing full  information  as  to  the  application  of  "Hard- 
n-tyte  were  available  to  all  interested.  Increased  wear 
resistance  is  only  one  of  the  qualities  claimed  for  this 
solution. 


The  exhibit  of  ShuUz  Bros  Co  Ltd.,  of  Brantford, 
Ont.,  builders  of  "Brantford"  sectional  buildings,  was 
an  attractive,  fully  furnished,  five-roomed  bungalow 
and  garage.  These  buildings  were  ojien  for  public 
inspection  all  day  and  thousands  of  visitors  availed 
them.selves  of  the  opjx»rtunity  of  examining  this  class 
of  home.  The  bungalow  was  very  tastefully  decorated 
and  furnished. 


An  exhibit  that  held  particular  interest  for  the 
prospective  builder  was  that  of  the  Canadian  Self 
Locking  Concrete  Wall  Company.  Mr.  H.  C.  Hughes, 
construction  superintendent  of  the  company,  superin- 
tended the  erection  of  a  structure  of  this  type  on  the 
site  of  the  exhibit,  where  the  concrete  slabs  used  in 
the  work  were  cast.  The  visitors  to  this  e.vhibit  were 
struck  with  the  simplicity  of  the  construction  work 
and  deeply  impressed  by  the  advantages  of  the  method 
from  its  economical,  fireproof,  heat  and  cold  insulat- 
ing and  permanent  features,  as  outlined  by  Mr.  C.  H. 
Ross,  of  the  Winnipeg  office,  who  was  in  charge  of 
the  ex-hibit.  Several  interesting  photographs  were 
also  on  display,  showing  this  t>pe  of  construction  as 
used  on  several  large  buildings  throughout  the 
United  States,  some  of  which  had  stood  the  test  ai 
fire. 


Sturgeon's  Limited,  at  their  attractive  booth  in 
the  Industrial  Buiding.  featured  their  product, 
Solignum,  wood  preservatives  and  stain,  in  ten 
different  shades.  Other  products  shown  included 
"  Flintex"  liquid  hardener  for  concrete  foors,  and 
Paripan. 

The  exhibit  of  the  Cast  Stone  Block  and  Machine 
Company,  of  Windsor  featured  this  company's  new 
product,  the  "Kewanee"  All-Steel  Coal  Chute.  A 

small  section  of  wall  constructed  of  the  company's 
concrete  block,  was  erected  at  the  front  of  their  exhib- 
it, in  which  the  coal  chute  was  installed.      This  new 


818 


THE    CONTRACT    RECORD 


device  has  many  interesting  features  and  drew  con- 
siderable attention  from  the  crowds  at  the  Fair. 
TheGranite  Concrete  Block  Company,  of  Weston  Rd., 
Toronto,  who  shared  accomodation  with  the  .  Cast 
Stone  Block  &  Machine  Company,  displayed  a  small 
section  of  residence  wall,  constructed  of  their  con- 
crete block.  This  type  of  construction  has  many 
good  points,  among  which  are,  pleasing  exterior  app- 
earance, waterproof  and  fireproof  qualities  and  simple 
construction.  This  block  was  shown  in  different 
sizes  of  plain  concrete  and  granite,  rock  faced  and 
smooth  faced. 


interest  was  taken  in  the  possibilities  of  this  type  of 
construction. 


The  products  of  the  Consolidated  Plate  Glass 
Company  of  Canada,  Ltd.,  were  shown  to  good  ad- 
vantage behind  a  Zouri  Safety  Set  Store  Front,  with 
plate  glass  windows,  which  formed  the  background 
of  the  booth,  in  the  Industrial  Building. 


The  Buyers  Door  &  Manufacturing  Company  of 
Canada,  at  their  large  exhibit  in  the  Industrial  Build- 
ing, displayed  their  complete  line  of  doors,  interior 
fittings,  millwork  and  stair  materials. 


The  Laidlaw  Lumber  Company,  of  Toronto  were 

also  situated  in  the  Industrial  Building,  their  exhibit 
being  in  a  corner  one  and  covering  considerable  space 
on  two  aisles.  The  highly  polished  hardwood  floors 
and  fittings  of  the  booth  gave  it  an  air  of  distinctive- 
ness and  showed  the  products  to  excellent  advantage. 
Doors,  finished  and  unfinished,  severtl  types  of 
hardwood  floorings,  cedar  chests  and  other  products 
of  wood  were  shown.  An  interesting  colored  book- 
let containing  plans  and  illustrations  of  a  moderate 
priced  home  were  handed  out  to  all  visitors- 


The  varied  and  extensive  line  of  products  turned 
out  by  the  Imperial  Oil  Ltd.,  were  on  display  in  their 
own  building,  where  they  have  ample  room  for  the 
showing  of  everything,  with  accomodation  for  many 
visitors  to  spare.  This  was  a  busy  spot  during  the 
whole  two  weeks  of  the  Fair.  Among  the  products 
shown  were  samples  of  the  company's  different  road 
building  materials,  sheet,  asphalt,  asphatic  concrete 
and  black  base  concrete. 


The  Toronto  Asphalt  Roofing  Company's  line  of 
asphalt  roofings,  on  display  at  their  exhibit  on  the 
grounds,  presented  a  very  attractive  appearance  and 
came  in  for  a  great  deal  of  attention  throughout  the 
Fair  from  many  prospective  builders. 


Clay  Products  Agency  of  Toronto,  and  Shale 
Products,  Limited,  of  Inglewood,  Ont.,  shared  accom- 
odation in  a  large  tent  on  the  grounds.  A  small  sec- 
tion of  wall,  constructed  of  the  latter  company's 
"Inglewood"  Rough  Texture  Brick,  in  different 
shades  of  Buff,  was  a  big  drawing  card  for  this  exhib- 
it. Many  favorable  remarks  were  heard  from  the 
numerous  visitors  on  the  beauty  of  this  product. 
On  display  in  the  tent  were  several  lines  of  vitrified 
clay  pipe,  in  different  sizes,  flue  lining  and  chimney 
tops.  Mr.  H.R.  Shook,  of  the  Clay  Products  Agency 
was  in  charge  of  the  exhibit. 


The  Canadian  General  Concrete  &  Engineering 
Company,  a  new  company,  showed  the  practical  app- 
lication of  their  concrete  slab  in  floor,  roof  and  wall 
construction,  at  their  tent  on   the  grounds.       Much 


Doors  and  windows  equipped  with  metal  weather 
strip  were  on  display  at  the  exhibit  of  the  Triplex 
Weather  Strip  Company,  in  the  Manufacturers'  Build- 
ing, No.  2.  This  is  an  all  metal  strip,  obtainable  in 
either  zinc  or  spring  copper  bronze,  rust-proof,  which 
protects  doors  and  windows  from  draught  and  dust. 
The  company  also  dislpayed  their  line  of  Triplex 
Metal  Screens,  in  which  they  use  Monel  Metal. 


F.  W.  Lawson  Company,  Limited,  of,  Tironto, 
distributors  for  the  Metallic  Window  Screen  Com- 
pany, showed  the  latter  company's  line  of  Thalmetal 
screens  at  their  booth  in  the  Manufacturers'  Build- 
ing, No.  2.  This  is  an  adjustable  screen  for  which 
many  new  features  are  claimed.  Several  represent- 
atives were  on  hand  to  explain  the  use  and  advant- 
ages of  the  screen,  which  was  displayed  in  a  window 
frame. 


Specifications  for  Slow  Burn- 
ing Office  Buildings 

At  the  annual  meeting  of  the  National  Fire  Pro- 
tectibn  Association,  the  Committee  on  Building  Con- 
sruction,  of  which  Ira  H.  Woolson  is  chairman, 
submitted  a  report  containing  proposed  construction 
specifications  for  rendering  the  so-called  "non-fire- 
nroof"  class  of  commercial  building  reasonably  slow 
burning.  A  typical  joisted  brick  office  building  was 
selected  as  the  first  example  to  be  treated.  The  prin- 
cipal provisions  for  this  type  of  construction  are 
reprinted  below. 

Dimensions. 

The  height  from  grade  to  roof  line  shall  not  exceed 
.^5  ft  nor  more  than  4  stories. 

The  area  within  enclosure  of  fire  walls  shall  not 
exceed  Che  following: — 

With  Sprinklers 
Without         (Increase  of 
Sprinklers  66  2/3% 

Fronting  on  one  street  . .   5,000  sq.  ft.        8.333  sq.  ft- 

Two  streets 6,000  sq.  ft.       10.000  sq.  ft. 

Three  or  more  streets  . .   7,500  sq.  ft.       12,500  sq.  ft. 

Stresses  and  Type  of  Construction. 

Allowable  floor  loads  and  wind  stresses  shall  be 
such  as  to  conform  to  the  best  engineering  practice. 

Allowable  stresses,  quality  of  all  materials  and 
workm'anship  shall  conform  to  the  best  engineering 
practice. 

Working  unit  stresses  for  structural  timbers 
used  in  dry  locations  shall  be  those  given  in  the  curr- 
ent specifications  of  the  United  States  Forestry  Ser- 
vice, and  the  net  cross  sections  of  timbers  and  not 
the  nominal  section  shall  be  considered.  In  other 
cases  wihere  timber  dimensions  are  mentioned,  comm- 
ercial or  nominal  sazes  are  referred  to. 

All  girders  or  floor  beams  shall  preferably  be 
single  stick  timbers,  but  if  double  stick  timbers  are 
used,  they  shall  be  properly  bolted  together  and  con- 
tact (faces  shall  be  treated  to  prevent  decay. 

.\11    work,   whether   construction   or   fireproofing, 
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shall  be  installed  under  the  supervision  of  a  compet- 
ent and  reliable  inspector. 

All  ceilings  and  all  partitions  (except  intra-office 
partitions,  for  which  there  are  no  requirements) 
shall  he  constructed  as  hereinafter  specified.  There 
shall  be  no  comibustiible  lathing.  Wood  studs  or 
joists  shall  not  be  over  16  in.  center  to  center. 

Higihly  silicious  griavel  as  a  coarse  aggregate  for 
reinforced  concrete  fireprooifing  shall  nOt  be  used 
in  portions  of  the  building  liable  to  be  subjected  to 
fire. 

Wherever  fire  tests  are  referred  to  they  sliall  con- 
form to  the  Standard  Test  Specification  of  National 
Fire  Protection  Association. 

Foundation    Walls. 

For  1 -story  buildings,  hollow  building  blocks  of 
cement  or  clay  may  be  used. 

Foundation  walls  .shall  be  built  of  hard  burned 
clay  brick  or  cement  brick  or  stone,  laid  in  cement 
mortar,  or  oi  concrete. 

Bearing  Walls. 

All  bearing  walls  shall  be  built  of  hard  brick 
meeting  the  requirements  of  the  standard  specifica- 
tions for  brick,  properly  laid  and  bonded,  or  of  rein- 
forced concrete  or  of  other  materials  and  construction 
meeting  the  2-ihour  fire  test  requirements. 

Veneered  walls  shall  not  be  permitted  unless  the 
veneering  mtiteriials  are  of  equal  fire  resistance  to 
the  bearing  wall  and  properly  bonded,  or  tied  thereto 
with  non-corrodible  metal  wall  ties. 

Exterior  Walls. 

All  exterior  walls  .^hall  extend  not  less  than  3  ft. 
above  thje  roof  as  a  parapet,  shall  be  the  full  mini- 
mum thickness  and  be  properly  coped,  exicept  that 
walls  facing  streets  exceeding  40  ft.  in  width  mav 
omit  the  parapet.  In  such  case,  provision  shall  be 
made  to  guard  firemen  from  walking  off  the  edge  of 
the  roof. 

Non-Bearing  Exterior  Walls. 

'Such  walls  carried  on  protected  metal  or  rein- 
forced concrete  members  may  be  of  briok,  stone, 
hollow  tile  or  block.  Veneering  may  be  included  in 
the  required  thickness  of  non-bearing  walls,  supported 
by  such   structural   members. 

Party  and  Fire  Walls. 

All  such  walls  shall  be  built  of  brick,  meeting  the 
requirements  of  the  standard  specifications  for  hard 
or  medium  brick  of  the  .\.  S.  T.  M.,  properly  laid 
or  bonded,  or  of  reinforced  concrete  or  other  mater- 
ials and  construction  meeting  the  3-hour  fire  test. 

All  party  and  fire  walls  shall  be  continuous  from 
the  foundation  to  3  ft.  above  the  roof,  and  shall  be 
the  full  minimum  thickness  and  shall  be  properly 
■ooped. 

Where  wooden  beams  enter  walls  on  opposite 
sides,  there  shall  be  at  least  6  in.  of  brickwork  bet- 
ween the  ends  or  sides  of  these  beams,  and  in  no  case 
shall  they  enter  the  walls  more  than  is  required  for 
sufficient  support  of  the  beams. 

Thickness  of  Walls. 

All  walls  should  have  a  minimum  thickness  of 
8  in.  if  of  reinforced  concrete,  16  in.  if  of  rubble  stone, 
or  12  lin.  if  of  other  material. 

Bearing  walls  shall  be  increased  in   thickness  in 


such  proportion  as  may  be  required  for  greater  bear- 
ing area  of  stabil/iity. 

Ducts,  chases  or  flues  not  exceeding  1  ft.  in  width 
and  not  deeper  than  25  per  cent  of  the  minimum  re- 
quired thickness  otf  a  wall  will  be  permitted,  provided 
they  are  not  nearer  together  than  4  it.,  nor  within  i 
ft.  of  any  wall  opening. 

Allowable  Openings  in  Walls. 

The  maximum  percentage  of  openings  allowed  in 
any  exterior  wall  above  the  first  story  shall  not  ex- 
ceed   40   per   cent   of    its  .superficial  area    per    story. 

There  shall  be  not  less  than  4  ft.  df  wall  between 
openings  in  a  vertical  line. 

Exterior  window  openings  above  the  first  story 
-sihall  not  exceed  50  sq.  ft.  in  area,  and  no  single  dim- 
ension shall  exceed  10  ft. 

No  window  opening-  shall  he  less  than  1  ft.  from 
the  ceiling  surface,  but  the  wrall  construction  between 
the  window  oijening  and  by  the  ceiling  may,  if  desired, 
be  replaced  by  a  fixed  fire  window. 

Openings  in  fire  walls  shall  not  exceed  48  ft.  in 
area  and  the  horizontal  distance  between  adjacent 
openings  shall  be  not  le.ss  than  9  ft. 

Allowable   Loads  on  Walls. 

The  allowable  loads  on  walls  shall  not  exceed  the 
foHoiwing  in  net  tons  per  square  foot : 

Rrickworlc   laid  -in   lime  mortar. . .  .  •  ■ 8  tons 

Rrickwork  laid  in  cement  lime  mortar 12  tons 

Brickwork  laid  in   Portland  cement  mortar..    15  tons 
Rubble  stonewor-k  laid  in  Portland  cement 

mortar 10   tons 

The  permissible  working  stresses  on  hollow  tuc 
or  concrete  block  when  lard  in  Portland  cement 
mortar,  with  cells  either  vertical  or  horizontal,  .shall 
not  exceed  one-tenth  the  average  ultimate  compress- 
ive strength  of  the  tile  or  blocks  based  upon  gross 
area  as  shown  by  tests  approved  by  the  authorities 
having  jurisdiction. 

The  unsupported  height  of  a  brick,  hollow  tile, 
or  concrete  block  wall  .shall  not  exceed  15  times  the 
thickness   unless  adequately  reinforced. 

All  walls  shall  be  securely  anchored  or  boned  at 
points  where  they  meet. 

Piers  and  Columns. 

Piers  shall  be  built  of  hard  burned  clay  brick  or 
cement  brick  or  stone  laid  in  cement  mortar,  or  of 
concrete. 

If  bonds  are  used  in  brick  piers,  they  shall  consist 
of  perforated,   rolled   steel   plates. 

If  can-stones  are  used,  they  shall  be  protected 
against  fire  by  4  in.  of  fireproofing. 

If  a  pier  exceeds  in  height  seven  times  its  least 
dimension,  it  shall  comply  with  tfie  best  practice  in 
column  designing. 

All  columns  and  bearing  partitions  shall  be  of 
such  construction  as  will  meet  the  requirements  of 
the  2-hour  fire  test.  All  column  protection  shall 
make  close  connection  with  the  fkK>rs  at  the  ton  and 
Ixittom.  and  shall  be  so  constructed  as  to  leave  no 
structural  i>art  of  the  column  unprotected  within  the 
hollow  space  of  the  floor. 

Columns  shall  be  superim|Kxsed  throughout  all 
stories  on  approved  column  connection  supports. 
Wood  bolsters  may  be  used  to  supjx^rt  roof  girders 
only. 

No  pipes,  ducts  or  wires  shall  be  placed   within 
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the  area  of  the  required  fire  protection  of  column.-, 
or  beams. 

Where  columns  are  used  in  the  first  story  to 
support  exterior  walls,  metal  ties  shall  be  jirovided 
to  prevent  the?n  from  displacement  iif  the  floor  is  con- 
sumed 

The  plaster  at  joining  of  partitions  and  ceiling 
shall,  when  required,  be  reinforced  with  metal  lath 
4  in.  on  each  surface  to  avoid  any  tendency  to  open 
cradks  if  settlement  occurs. 

Bearing  partitions  and  others  extending  into 
floors  shall  be  Sire-stopped  by  comp'letely  filling  the 
hollow  spaces  between  joists  and  between  studs  to 
a  height  of  3  in.  above  the  floor  level  with  loose  in- 
comibustible  material  held  in  place  by  painted  or 
gahianized  sheet  metal,  metal  lath  or  other  material 
not  easily  di'sintegrated  by  Water,  so  installed  as  to 
act  as  a  rat-proofing.  If  open  mesh  material  is 
used,  there  shall  be  a  thin  layer  of  plaster  to  hold  the 
loose  material. 


Pneumatic  Tanks  for  New  Golf  Club 

The  St.  Clair  Golf  and  Country  Cluh  which  is  to  be 
constructed  at  Wal'kerville,  Ont.,  from  the  plans  n'l 
Mr.  Stanley  Thompson,  of  the  firm  of  Lewis-Thompson 
Company,  of  Toronto,  is  to  be  sup))lied  with  water 
from    equipment  Ibuilt    by    the    National    Equipment 


a 


Peerless  tank  and  pumping  unit. 

will  be  found  in  the  course  of  a  few  weeks  at  the  Look- 
out Country  Cluib,  at  Welland.  The  i)ump  is  located 
in  a  small  house  beside  a  spring  which  is  250  ft.  be- 
low the  tanks  which  are  located  in  the  basement  of 
the    main  building.     Water    for    the  greens  is    taken 


from  the  main  pipe  line  through  reducing  valves  as 
otherwise  the  pressure  would,  owing  to  the  unusual 
head  of  water  be  excessive. 

Two  3,000  gallon  "Peerless"  taniks  and  a  4,000 
gallon  per  hour  pump  completely  automatic,  will 
successfully  handle  the  requirements  of  both  club  and 
course.  Mr.  Norman  A.  Kearns,  43  Temple  Build- 
ing, Toronto,  is  the  architect. 

rically  driven  8,000  gallon  per  hour  pump  will  autom- 
aticalh'  maintain  a  constant  level  and  pressure  in  the 
tanks  without  attention. 

Another  interesting  installation  of  pneumatic  tanks 
Company,  55  Wabash  Avenue,  Toronto. 

Two  "Peerless"  Canadian-built  pneumatic  tanks 
of  5,000  gallons  capacity  will  supply  the  club  and  golf 
course  with  water  at  desirable  pressures.     An  elect- 


Asbestos  Industry  Shown  in   Picture 

The  Bureau  of  Mines,  Washington,  D.  C,  has  re- 
cently completed  a  motion  picture  film  showing  the 
as'bestos  mines  of  the  Johns-Manville  Company  and 
the  various  factories  and  processes  in  the  mining,  re- 
fining and  manufacture  of  asbestos  into  its  numerous 
products,  such  as  roofings,  insulations,  packings,  brake 
linings,  asbestos  textiles,  papers  and  asbestos  wools 
and  other  pniducts.  The  picture  is  in  four  reels  and 
runs  a  little  less  than  an  hour;  available  for  present- 
ation hy  clubs,  engineering  societies,  Y.M.C.A.'s,  etc. 


Toronto  to  Have  'Buses 

I'^our  buses  like  that  shown ,  in  the  illustration 
have  been  ordered  by  the  Toronto  Transporta/tion 
Commision  from  the  Fifth  Avenue  Ctoach  Company 
of  New  York.  The  ibus  has  a  seating  capacity  of 
48  people  22  insides  and  26  on  the  upper  deck. 
Arrangement  for  heating  in  the  winter  time  are 
included. 

This  is  the  latest  type  low-level  bus  which  makes 
it  particularly  well  adapted  to  Toronto  Conditions. 
It  is  only  12  feet  from  the  ground  to  the  top  of  a  derby 
hat  worn  by  a  6  foot  man  seated  on  the  top  deck. 
This  means  that  the  bus  can  be  used  under  any  of  our 
Toronto  viaducts  with  safety. 

The  rear  i)latform  is  only  one  step  above  the 
ground  which  makes  for  quick  loading  and  unloading 
and  reduces  the  chances  of  accident  to  the  minimun. 
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Construction    Developments 
During  Month  of  August 

Figures  Compiled  by  MacLean  Building  Reports,  Ltd.,  Show  Trend  of 
Building  Activities  for  Last  Month — Details  of  Contracts 
Awarded — Analysis  of  Contemplated  Construction 


Comparative  Statement  of  Contracts  Awarded  in  Canada 

Ontario  Quebec  Maritime              Western 

1921    $20,355,700  $  4,933,800  $  1,401,700  $  9,616,000     . 

1920    9,878,600  4,797,000             1,771,100             7,028,100 

1919    10,096,700  5,796,800             1,795,300             3,731,800 

1918    5,374,600  2,339,200            5,702,700            3,982,500 

months,    1921    $76,028,200  42,799,700             6,160,700  40,823,500 

8   months,    1920   83,925,600  40,850,700           15,646,300  52,047,600 

8   months,   1919   57,266,400  34,195,000           11,488,600  18,946,400 

8   months,   1918   22,935,900  18,936,800           19,982,600  12,154,800 

BesJdential  Business          Industrial  Engineering 

1921    $5,872,300  $10,04!t,(IO()  $   7,935,900  $12,450,000 

1920    4,195,000  8,008,500             7,399,500             3,871,800 

1919    5,741,300  7,556,000             6,295,400             2,427,900 

1918    1,816,300  3,196,800            3,696,500            8,689,400 

8   months,    1921    $49,534,500  63,361,000           12,365,900  40,750,700 

8   mouths,   1920   41,835,400  68,054,900           52,679,600  29,900,300 

8   months,   1919   29,956,600  37,943,000           33,837,700  20,016,200 

8   months,    1918    9,932,100  17,463,600           32,024,100  14,890,400 


August, 
August, 
August, 
August, 

8 


August, 
August, 
August, 
August, 


Tot4a 

..$  36,307,200 

23,474,800 

22,020,60<» 

17,399,000 

165,812,100 

192,470,200 

121,753,500 

74,310,200 

Total    - 

$36,307,200 

23,474,800 

22,020,600 

17,399,000 

165,812,100 

192,470,200 

121,753,500 

74.310,200 


CONTRACTS   AWARDED   ACCORDINa   TO   CLASSIFICATIONS,  JANUARY  TO  AUGUST  (INCLUSIVE),  1921 

Ontario  Quebec  Maritime  Western 


Residential    Buildings    

Business   BuildinKS   

Industrial    Buildings    

Public  Works  and  Utilities 


No. 

6336 

900 

68 

318 


Value 

$29,497,900 

2b.014,000 

3,827.700 

17,688,60V 


No. 
1740 

435 
49 

172 


Value 

t  9,731,800 

23.467.800 

2.206.000 

7,404.100 


No. 

826 

110 

4 

66 


Value 

tl.428.700 

2.661.800 

123.000 

1.788.600 


No. 

2081 

716 

33 

192 


Valoe 

t  8.61T.400 

12.227.400 

6,209.200 

IS.  382.200 


Details  of  Contracts  Awarded  During  August 


No. 

Apartments    3 

Churches     

Factories    8 

Public  Garages  9 

Hospitals    2 

Hotels  and  Clubs  3 

Office  Buildings  12 

Public  Buildings  5 

Kesidcnces   762 

Schools    16 

Stores    35 

Theatres  

Warehouses   6 

Total   Buildings  861 

Bridges  8 

Dams  and  Wharves 

Sewers   &  Watermains....     15 

Roads  and  Streets  22 

General  Engineering  2 


Ontario 

Value 
$      27,000 


2,191,000 

96,000 

2,610,000 

227,000 

168,,500 

71,800 

3,177,800 

1,888,000 

328,500 


430,000 

11,215,600 
i    181,000 


542,100 

287,000 

8,130,000 


No. 
4 
6 
3 
5 
4 
1 
5 
5 
287 
6 
9 


337 
9 

6 

27 

3 


Quebec 

Value 

$     57,000 

374,000 

120,000 

55,500 

400,000 

5,000 

46,000 

183,300 

1.093,300 

282,700 

163,500 


Grand   Total   908  $20,355,700  382 

British  Columbia 

No.  Value  No. 

Apartments   2  $      12,000 

Churches    1  3,000  3 

Factories    7  39,100  1 

Public  Garages  5  39,500  3 

Hospitals    1  12,500  2 

Hotels  and  Clubs  2  12,000  3 

Office  Buildings  3  28,800 

Public   Buildings  2  11,500  2 

Residences   139  592,400  41 

Schools   22  314,400  11 

Stores    U  74,800  2 


16,000 

$2,796,000 
$    270,300 

100,000 

1,063,600 

703,600 

$4,933,800 

Alberta 
Value 


27,500 
39,800 
10,000 
120,000 
21,200 

46,006 

95,700 

123.400 

32.000 


New  Brunswick 
No.  Value 


3       $      10,000 


5,000 

357706 

320,000 

25,000 


"2 

17,000 

20 

$ 
$ 

412,700 

1 
2 

5,000 
60,000 



23 

$ 

477,700 

Saskatchewan 

No. 

Value 

1       $      12,500 
1  11.000 

3  13,000 


5 

2 

26 

15 

3 


33,400 

29,800 

124,500 

132.000 

17,000 


Nova  Scotia 
No.  Value 

1     $   Tojm 


1 

24 

1 

2 


12,000 

91,000 

175,000 

19,000 

182[666 


31       «    509,000 


2       $     25,000 
1  8,000 

8  350,000 


42       $    892.000 

Manitoba 
No.  Value 

2    $     6,666 
4      5,535,000 

3  32,000 


1 
1 

128 

7 
8 


12,000 
30,000 

533,966 

306,700 

35,400 


P.E.  Island 
No.  Value 


7       «     32,000 


7       $      32,000 


No. 

9 
14 
24 
31 

9 
10 
27 
17 
1423 
81 
74 


r       $      32.000 

Dominion 
Value 
$     96,000 
453,000 

7,»35,»00 
256,000 

3,142,500 
277»00 
311.700 
M8,400 

5,776,300 

3,542,200 
695.200 
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Theatres  

Warehouses 


British  Columbia 

1  20,000 

2  70,000 


Alberta 


Saskatchewan 


10,000 


35,000 


Manitoba 
2  17,800 

2  225,000 


Dominion 
3  37,800 

18  985,000 


Total  Buildings  201 


Bridges 

Dams  and  Wharves 

Sowers   &  Watermains.. 

Roads  and   Streets   

General  Engineering  -.. 


$1,230,000 
$        1,300 

73,500 
4,000 

12,000 


69 


;  519,600 

!   30,000 
134,700 

57 
1 

1 
11 


408,200 
5,600 


5,000 
284,500 


158 

7 

"2 

7 


$6,733,800 
$     45,200 


14,600 
114,000 


1740 

26 

8 

29 

77 


$23,857,200 

$    503,400 

103,500 

733,700 

2,141,100 

8,968,300 


Grand   Total   210         $1,320,800         71         $    684,300 


70      $    703,300       174      $6,907,600     1886     $36,307,200 


Contemplated  New  Construction  Work  in  Canada  for  August 


No. 

Apartments   

Churches  5 

Factories    7 

Public  Garages  3 

Hospitals    1 

Hotels  and  Clubs  4 

Office  Buildings  1 

Public  Buildings   

Residences   65 

Schools   6 

Stores   12 

Theatres 1 

Warehouses 5 

Total  Buildings  110 

Bridges  17 

Dams  and  Wharves 3 

Sewers  &  Watermains....  19 

Roads  and  Streets  20 

General  Engineering  2 

Grand   Total  171 


Ontario 

Value 


$  188,000 

2,305,000 

63,000 

30,000 

158,000 

200,000 


Quebec 

No.  Value 

(i        $    250,000 
1  12,000 


Maritime 
No.  Value 


Western 


Dominion 


433,000 
149,000 
150,000 
10,000 
740,000 

$4,426,000 

$    511,500 

110,000 

1,383,100 

472,000 

505,000 


1 

7 
4 
202 
7 
4 


236 
4 


28,000 

16,000 
826,000 
191,000 
927,700 
320,000 

26,000 

40,666 

$2,630,700 

$    125,000 

192,000 

305,000 

210,500 


1 
2 
1 
13 
1 
1 


26 
2 

it 

3 
1 


$  45,000 
30,000 
65,000 


45,000 

250,000 

55,000 

5,000 
66,500 
20,000 

4,000 


585,500 
30,000 
60,000 

110,000 
20,000 


No. 

1 

5 

5 

4  . 

1 

7 

3 

4 
56 
42 
10 


139 
9 
4 
4 

18 
4 


Value 
$   8,000 

66,000 
553,000 

42,100 

40,000 
247,000 
210,000 
130,000 
255,800 
883,500 

70,800 

'5^666 

$2,511,200 

$   80,500 

118,000 

52,400 

404,500 

190,000 


No. 

8 

13 

14 

9 

4 

13 

13 

9 

336 

56 

27 

1 

8 

511 
32 
13 
33 
47 
6 


Value 
$  303,000 

296,000 
2,923,000 

133,100 

115,000 

665,000 
1,291,000 

326,000 
1,683,000 
1,372,500 

250,800 
10,000 

785,000 

$10,153,400 

*  747,00c 

480,000 

1,850,500 

1.107,000 

695,000 


$7,407,600   259    3':!,463,200 


34   $  805,500   178   $3,356,600   642  $15,0."2,900 


Progress  on  Ontario's    Provin 
cial  Highway  Scheme 

An  Outline  of  the  Work  that  Has  Been  Accomplished  to  Date 
on  a  System  of  1800  Miles  of  Interurban  Highways 
— All  Parts  of  Province  Benefitting 


Work  which  has  already  been  completed  on  the 
Ontario  provincial  highways,  which  is  now  underway, 
or  is  promised  before  the  end  of  the  year,  indicates  that 
considerable  progress  has  been  made  in  the  big  1,800 
mile  scheme.  While  an  inspection  of  the  routes  show^s 
that  the  roads  are  in  various  stages  of  repair  or  con- 
struction, it  has  been  possible  to  make  an  analysis  of 
the  highway  situation  and  show  fairly  closely  what  is 
being  done  in  the  province.  Take  the  eastern  half  of 
Ontario  first.  Going  north  on  the  route  from  Toronto 
to  Severn  Bridge,  the  inspection  tour  shows  two  and 
a  quarter  miles  of  tar  macadam  pavement  from  -New- 
market to  Holland  Landing,  seven  miles  of  macadam 
and  earth  grading  being  constructed  north  of  Bradford, 
the  balance  of  the  distance  into  Allandale  being  gravel- 
ed from  pits  at  the  side  of  the  road.  From  Barrie 
north,  four  miles  are  being  graded,  to  'be  finished  later 
with  gravel  and  the  balance  of  the  road  to  Orillia  is 
being  patched,  with  gravel  surfacing.  From  seven 
miles  south  of  Orillia  to  the  town  it  will  be  completely 
graded  this  year  and  partly  gravelled,  while  the  new 
entrance  to  Orillia,  from  the  Hospital  for  the  Insane 


to  the  town  limit  is  included.  From  Orillia  north 
four  miles  will  be  completed  with  macadam  this  year, 
which  gives  a  macadam  roadway  through  to  Severn 
Bridge.  The  strip  from  Toronto  to  Newmarket  is  be- 
ing put  into  a  passalble  condition,  while  the  travel 
strip  is  being  widened  in  preparation  for  paving  next 
year  as  announced  by  the  minister  of  public  works. 

Toronto  to  Quebec  Boundary. 

From  Toronto  to  the  Quebec  boundary :  Pickering 
Township  w^ill  have  three  and  a  half  miles  of  asphalt 
completed  by  the  end  of  September,  the  balance  of  the 
township  main  highway  being  macadamized  in  pre- 
paration for  paving-  Macadam  is  going  in  west  of 
Oshawa,  and  from  Oshawa  to  Trenton  the  grading  is 
practically  completed,  w'hile  a  gravel  surface  is  being 
maintained.  From  Port  Hope  to  Peterboro  a  strip 
three  miles  south  of  Peterboro  will  be  macadamized 
this  year,  while  the  bridge  and  culvert  structures  on  the 
entire  road  will  be  practically  finished,  and  the  balance 
of  the  route  will  be  good  gravel.  From  Trenton  to 
Belleville  gravel  road  is  being  maintained ;  from  Belle- 
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ville  east  there  will  be  a  fine  strip  of  macadam  for  six 
or  seven  miles.  It  is  now  being  oiled.  From 
Shannonville  to  Deseronto  gravel  road  is  being  main- 
tained ;  the  same  applies  from  Deseronto  to  Napanee, 
but  the  latter  strip  will  be  almost  completely  macadam- 
ized. Belleville  to  Picton  is  being  brought  to  a  gravel 
surface,  and  from  Belleville  north  to  Foxboro,  struc- 
tures and  grading  will  be  finished  this  year,  with  two 
miles  of  macadam,  with  the  balance  smooth-surfaced. 

Napanee  to  Kingston  will  be  practically  unbroken 
macadam  by  the  end  of  the  year.  Nine  miles  of  mac- 
adam are  going  in  east  of  Kingston,  the  balance  to 
Gananoque  will  be  maintained  as  macadam.  From 
Gananoque  east  is  being  maintained  to  within  three 
miles  of  Brockville;  the  rest  will  be  tar  penetration 
pavement  this  year.  Brockville  to  Prescott  to  Johns- 
town has  been  finished  Vith  macadam;  Johnstown  to 
Manotick  will  be  finished  with  gravel  this  year,  with 
structures  completed  'n  three  weeks.  From  Manotick 
north  there  are  three  miles  of  gravel,  with  balance  of 
road  to  Ottawa  good  macadam.  From  Johnstown 
east  to  Morrisburg  will  be  mostly  macadam  this  year; 
east  to  Moulinette,  in  passable  condition,  maintained 
with  gravel  and  stone;  east  to  Cornwall,  about  three 
miles  macadamized,  with  four  or  five  miles  of  stone, 
being  maintained,  east  to  Lancaster,  and  from  Lan- 
caster to  the  Quebec  border  w'ill  be  macadam  by  the 
end  of  the  year. 

From  Ottawa  east :  Will  finish  three  miles  of  asphalt 
linking  up  with  three  miles  of  macadam  to  Orleans ; 
Orleans  east  will  have  eight  or  nine  miles  of  asphalt 
penetration  running  to  Rockland.  Through  Plan- 
taganet  and  Alfred  to  L'Original,  the  balance  is  being 
maintained  to  the  Quebec  border  at  Point  Fortune. 
There  are  some  200  culverts  on  this  strip,  which  will 
be  practically  all  comipleted  this  year. 

Ottawa  to  King.ston  route :  Through  Smith's  Falls 
and  Perth  is  being  finished  with  tar  macadam,  with 
balance  being  graded,  culverts  going  in,  and  mainta'n- 
ing  with  gravel  and  stone. 

West  of  Toronto. 

Running  west  of  Toronto,  from  York  County 
boundary  to  Cooksville  are  four  miles  of  asphalt  on 
Dundas  Street,  with  grading  in  Bloor  Street  from  the 
city  line  to  Dundas  Street.  Port  Credit  to  Cooksvile, 
macadamized ;  Cooksville  to  Owen  Sound,  be  ng  main- 
tained and  graveled,  with  structures  going  in ;  Cooks- 
ville to  Bronte  Creek  is  being  maintained  ;  from  Bronte 
to  Clappison's  Corners  are  nine  and  a  half  miles  of 
macadam,  with  regrading  on  the  Nelson  Hill,  while 
the  three  big  Hamilton  entrance  bridges  will  be  fin- 
ished by  the  end  of  the  year. 

The  grading  of  the  Guelph  road  from  Cooksville, 
with  the  approach  down  the  Clappison  Hill  is  being 
graded.  From  Clappison  north  are  three  miles  of 
macadam  ;  from  Guelph  south  are  three  miles  of  con- 
crete, with  the  balance  being  maintained  as  a  gravel 
road. 

Hamilton  to-  Niagara  Falls :  Macadam  constructed 
from  Stony  Creek  to  Winona ;  from  Winona  to 
Grimsby  finished  all  but  a  half  mile;  from  Grmsby 
to  the  Park  Road  macadamized ;  from  the  Park  Road 
to  Beamsviile  being  tar  macadamized ;  finished  from 
Beanisville  to  Jordan,  and  will  be  finished  this  year 
from  Jordan  to"  St.  Catharines  with  macadam-  From 
St.  Catharines  to  Homer  will  be  maintained  ;  Homer  to 
St.  David's  will  be  finished  macadam  with  base  course 


for  pavement;  from  St.  David's  to  Queenston  and  the 
Falls  will  be  maintained. 

From  Niagara  Falls  to  Welland,  wall  build  culverts 
and  grade  before  freezing  up ;  Dunnville  to  Cayuga, 
will  finish  macadamizing;  Jarvis  to  Simcoe  being  main- 
tained ;  Simcoe  to  St.  Thomas  being  maintained  as 
gravel,  Talbot  Road  right  through  to  Oldcastle  being 
maintained  as  gravel,  with  culverts  in  ;  from  Oldcastle 
to  Windsor,  three  miles  of  concrete.  From  Hamilton 
south  to  Jarvis,  three  tniles  of  macadam  will  be  in  with 
the  structures  completed  over  the  balance. 

Hamilton  to  Brantford :  Will  be  concrete  from 
Brant  County  line  to  Brantford ;  from  Brant  County 
line  east,  macadam  base,  within  two  and  a  half  miles  of 
Hamilton,  .and  will  be  ready  for  paving  next  year 
Brantford  to  Paris,  good  gravel;  Paris  to  Falkland,  will 
complete  grading  this  year;  Falkland  west  to  Wood- 
stock, gravel  and  macadam  sections ;  Woodstock 
through  IngersoU  to  Thamesforl,  good  gravel  road 
gone  in ;  frpm  Thamesford  west  one  and  a  half  miles 
of  asphalt,  and  from  that  point  west  to  London  is  good 
gravel. 

iLondon  District. 

Angling  from  London  to  Lambeth,  four  miles  of 
concrete  will  be  in  this  year,  with  the  balance  to  St. 
Thomas  maintained  as  a  gravel  road.  From  Lambeth 
to  Chatham  is  being  maintained  as  gravel  road,  the 
last  two  miles  out  of  Chatham  finished  as  concrete; 
from  Chatham  west  to  Tilbury,  being  maintained,  will 
finish  three  quarters  of  a  mile  of  concrete  .south  from 
Tilbury,  and  from  Tilbury  west  to  Maidstone,  the  junc- 
ture with  Talbot  Road,  is  being  maintained.  Starting 
from  Sarnia  and  running  east  are  two  and  a  half  miles 
of  concrete,  while  the  balance  through  Parkhill  and  St." 
Mary's  to  Stratford  is  being  graveled,  with  structures 
and  grading  completed.  iFrom  London  North  to 
Elginfield  is  being  graveled.  From  Stratford  west 
towards  Goderich  are  four  miles  of  asphalt,  with  the 
balance  getting  its  culverts,  grading  and  gravel. 
Stratford  to  Kitchener  being  maintained  and  graveled; 
from  Kitchener  south  three  miles  of  grading  are 
fini.shed,  and  is  being  maintained  through  Preston  and 
Gait :  south  of  Gait  is  a  fini.shed  macadam  base  course 
to  Dundas  Street,  and  from  Dundas  Street  to  Dundas 
town  four  miles  of  asphalt  pavement  are  be'ng  finished. 
From  Kitchener  to  Guelph,  being  graveled  and  main- 
tained ;  Guelph  to  Chatsworth,  brought  up  to  good  re- 
pair by  grading,  and  the  same  applies  over  the  stretch 
from  Arthur  to  K'ncardine. 


Trunk  Road  in  British  Columbia 
Nearing    Completion 

By  the  end  of  this  month  there  will  be  nine  miles 
of  the  Ladner  trunk  road  paved  towards  the  City  of 
New  Westminster,  B.  C.  Last  fall  saw  the  commence- 
ment of  this  work  when,  under  the  Palmer  Brothers' 
contract  with  the  provincial  government,  a  stretch  of 
over  one  mile  of  concrete  raving  was  laid  adjacent  to 
the  A.  n.  Pater'-on  ranch.  In  June  this  year  the  con- 
crete work  was  again  resumed  and  the  highway  is  now 
concreted  from  the  T.  Chrv^tal  farm,  formerly  a  port- 
ion of  the  Kittson  estate,  for  a  distance  of  three  miles, 

A  change  in  the  government  plans,  owing  to  finan- 
cial reasons,  was  then  made,  and  it  was  decided  to 
complete  the  remainder  of  the  work  on  the  hard  sur- 
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facing  basis ;  therefore  a  contract  was  let  to  the  Col- 
umbia Bitulithic  Company. 

The  stretch  from  the  Ladner  ferry  landing  to  the 
Green  road  is  fully  surfaced  and  the  Bitulithic  Com- 
pany expects  to  complete  their  contract  by  rocking 
and  surfacing  up  to  and  three  miles  beyond,  the  al- 
ready concreted  portion  of  the  road,  as  far  as  the 
crossing  of  the  G.  N.  R.  main  line,  iby  the  end  of  Sep- 
tember. When  this  is  done  there  will  be  over  six 
miles  of  bitulithic  surfacing  and  about  three  miles 
of  concrete  paving  on  this  trunk  road  for  travel  from 
I.adner  to  New  Westminster  and  other  |)oints. 

The  paving  under  construction  is  16  feet  wide  with 
18-inch  shoulders  on  each  side,  making  19-feet  overall. 
There  are  three  layers  of  asphalt,  making  a  two-inch 
main  surfacing  on  top  of  the  rock  foundation. 


Destruction   of  Concrete 
in  Marine  Structures 

Theories  Explaining   Disintegration  at 
Above-Tide  Levels — Possibility 
of    New    Designs 

Since  the  introduction  of  reinforced  concrete  in 
the  construction  of  piers,  wharves,  etc.,  the  design 
generally  adopted  has  been  more  or  less  on  the  lines 
of  similar  structures  in  timber,  and  it  was  until  lately 
generally  believed  that  these  structures,  apart  from 
accidents,  would  be  of  a  permanent  nature.  It  has 
however,  been  forcibly  brought  to  notice  in  struct- 
ures of  this  sort  that  in  many  cases  serious  defects 
have  been  notice  in  portions  of  the  structures  situat- 
ed above  mean  tide  level. 

The  first  indication  of  trouble  is  usually  shown  by 
a  line  of  rust  colouration  on  the  surface  running  par- 
allel and  from  1  in.  to  2  in.  from  the  corners;  these 
lines  of  colour  gradually  develop  into  cracks  which 
enlarge  until  a  coroner  comes  away,  leaving  the  main 
reinforcement  bar  bare.  This  not  only  happens  to 
the  upper  portion  of  the  piles  and  the  diagonal  and 
horizontal  bracing,  but  also  to  the  deck  beams  which 
are   well   above  high-water  level. 

It  would  be  of  great  interest  and  value  if  those 
who  are  responsible  for  the  maintenance  of  this  kind 
of  structure  would  give  their  experience  as  to 
whether  they  have  had  defects  of  this  nature  to  deal 
with,  and  if  so,  how  they  occounted  for  them,  in  view 
of  the  fact  that  these  defects  do  not  appear  to  occur 
below  mean  tide  level,  or  if  so,  ony  to  a  very  limited 
extent.  It  would  also  be  of  interest  to  discuss 
means  of  preventing  similar  defects  in  future  struct- 
ures, and  also  any  useful  means  that  could  be  adopted 
for  treating  those  existing.  If  it  is  impossible  to 
adopt  satisfactory  means  of  preventing  these  defects 
in  structures  designed  on  the  present  generally  adopt- 
ed lines,  the  question  of  adoptig  a  different  form  for, 
at  any  rate,  that  portion  above  mean  tide  level  will 
have  to  be  considered. 

On  this  basis  the  following  theories  are  presented. 
They  are  included  in  a  paper  presf.nted  by  L.  H. 
Savilleatthe  Institution  of  Civil  Engineers  (British). 
(1)  At  a  certain  level  below  high  water,  depend- 
ing on  the  size  of  pile  and  range  of  tide,  the  concrete 
would  be  continously  saturated  with  water  and  any 
small  volume  of  oxygen  dissolved  in  it,  when  once 
consumed  by  oxidation,  would  be  difficult  to  replace, 


as  it  may  be  assumed  that  the  water  below  the  level  of 
saturation  remains  continuously  in  the  same  region 
of  concrete.  Moreover,  the  water,  probably  become 
very  slightly  alkaine.  This  would  then,  account  for 
the  non-appearing  of  rust  below  the  line  of  satur- 
ation. 

(2)  Above  the  line  of  saturation  there  would  gen- 
erally be  a  certain  amount  of  moisture  in  the  pores 
of  the  concrete.  This  would  be  partly  in  the  form 
of  liquid  and  partly  in  the  form  of  vapour.  As  the 
temperature  rises  the  liquid  in  the  pores  would  tend 
to  vapourise.  At  night,  when  the  temperature  fell, 
some  of  this  vapour  would  condense,  and  in  condens- 
ing a  supply  of  air  would  be  drawn  in,  giving  the  nec- 
essary oxygen  for  rust  formation.  If  the  pores  in  a 
circular  pile  are  uniformly  distributed  and  the  daily 
range  of  temperature  is  40  deg.  F.  the  amplitude  of 
the  movement  of  every  particle  of  air  throughout  the 
pile  during  the  twenty-four  hours  would  be  about 
one-twenty-fifth  of  its  distance  from  the  centre,  ass- 
uming that  the  air  can  expand.  If  the  air  is  damp 
the  movement  would  be  increased  in  proportion  to 
the   vapour   condensed. 

(.V)  A  theory  which  would  account  for  rusting 
at  high-water  level  could  be  constructed  as  follows  :- 
Steel  is  a  good  conductor  of  heat,  concrete  is  a 
poor  one.  The  temperature  of  the  steel  reinforc- 
ment  near  the  water-line  would  correspond  with  the 
atmospheric  temperature.  At  night  when  the  air 
temperature  falls  the  outer  skin  of  concrete  would 
contract  but  the  steel  would  remain,  for  some  dis- 
tance above  the  water-line,  at  or  near  the  tempera- 
ture of  the  sea.  This  would  tend  to  put  the  concrete 
above  sea  level  in  tension  and  the  steel  in  unusual 
compression,  and  might  at  least  in  the  long  run  des- 
troy the  bond  of  the  steel  and  concrete,  if  not  act- 
ually producing  hair  cracks  in  the  concrete  which 
would  admit  the   necessary   oxygen. 

(4)  When  a  load  passes  over  a  reinforced  beam  it 
is  usual  to  assume  that  the  steel  takes  all  the  tension. 
In  any  case,  whether  this  is  so  or  not,  if  the  steel 
takes  the  greater  portion  of  the  tension  it  will  extend 
and  its  cross-section  will  diminish,  and  this  would 
tend  to  produce  a  vacuum  which  would  draw  in  air. 
It  is  suggested  that  in  this  way,  after  repeated  app- 
lications of  loading,  such  as  happens  when  railway 
trucks  pass  over  beaifts,  the  bond  to  steel  and  concrete 
is  broken  and  air  may  be  drawn  in. 

(4)  Experiments  have  been  carried  out  to  show 
that  in  a  porous  solid,  such  as  an  ordinary  brick  wall 
where  a  temperature  gradient  exists,  gases  will  flow 
through  the  pores  from  the  side  at  high  temperature, 
and  escape  on  the  side  at  low  temperature.  Whether 
the  experiments  quoted  are  reliable  as  to  the  quantity 
of  gases  passing  is  not  known,  but  information  on 
this  point  is  very  desirable,  as  if  true,  this  would  in- 
dicate the  necessity  of  making  impervious  decks  of 
reinforced  concrete  jetties  which  are  exposed  on  the 
top  to  the  sun. 

(6)  Information  might  be  obtained  from  inspect- 
ion of  reinforced  concrete  beams,  lintels,  etc.,  carry- 
ing stationary  loads,  whether  erected  on  the  coast  or 
inland,  and  a  comparison  of  these  with  structures 
subjected  to  moving  loads  and  of  the  same  age  could 
scarcely  fail  to  be  of  use. 

(7)  Electrolysis  may  also  be  an  active  agent  in 
producing  deterioration,  and  information  as  to  this 
would  be  of  value. 
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An  Almost  Unlimited  Supply  of  Hydro- 
Electric  Energy  in  Quebec  Province 

A  Limited  Survey  Indicates  a  Grand  Total  of  Six  to  Seven  Million 

Horsepower — Various  Estimates  Greatly  Exceed  this 

Amount — Only  Small  Fraction  is  Developed 

By  LEO  (J  DENIS 
iMiniiieer  (Commission  of  Conservation,  Ottawa. 


Canada's  generously  distributed  water-power  resources 
constitute  one  of  her  most  valuable  assets  in  the  future  in- 
dustrial competition  among  nations.  Water-power  has  al- 
ways been  a  most  important  factor  in  the  economic  life  of 
this  country.  It  is  estimated  that,  in  1901,  the  water-power 
utilized  in  the  various  industries  of  the  Dominion  amounted 
to  364,000  h.p.,  while  a  careful  survey  made  in  1911  re- 
vealed a  total  development  of  1,016,521  h.p.  In  1915,  this 
had  been  increased  to  more  than  1,700,000  h.p.,  while  recent 
figures  show  a  total  water-power  installation  of  some  2,500,- 
000  h.p.  This  rapid  progress  can  be  attributed,  in  a  large 
measure,  to  the  bountiful  potential  supply  from  which  power 
can  be  drawn  and  it  is  of  interest  in  this  connection  to  form 
an  idea  of  our  latent  possibilities.  Unfortunately,  it  is  im- 
possible to  give,  for  any  country,  an  absolutely  definite  total 
regarding  this  natural  resource,  owing  to  the  number  of 
factors  to  be  considered.  Diflferences  arise  from  allowances 
and  facilities  for  artificial  storage,  from  adaptability  of  in- 
dustry to  fluctuation  in  flow,  as  in  certain  electro-chemical 
processes  which  may  be  worked  intermittently,  thus  adapting 
the  demand  for  power  to  the  flow  available,  also  from  the 
feasibility  of  using  an  auxiliary  steam  plant  during  the 
period  of  drought,  if  artificial  storage  is  not  practicable, 
and  from  many  other  causes  which  need  not  be  specified 
in  detail. 

Quebec  Water-Power  Administration 

A  recent  estimate  as  to  the  water-power  possibilities 
in  Canada  shows  a  total  of  nearly  20,000,000  h.p.,  divided 
between  the  different  provinces  as  follows: 

Province  Estimated  Possibilities 

Quebec *6,000,000  h.p. 

Ontario 5,800,000  h.p. 

Manitoba 3,218,000  h.p. 

.      British  Columbia 3,000,000  h.p. 


567,000  h.p. 

466,000  h.p. 

300,000  h.p. 

100,000  h.p. 

3,000  h.p. 

100,000  h.p. 


Saskatchewan 

Alberta 

New  Brunswick 

Nova   Scotia 

Prince  Edward  Island 

Yukon   

If  we  now  turn  to  the  province  which  this  article  is 
intended  to  cover  we  find  that  the  Government  of  Quebec 
has  long  recognized  the  importance  of  water-power  in  the 
development  of  that  province.  Since  1897  local  water-power 
investigations  have  been  carried  on  by  the  Department  of 
Lands  and  Forests,  and  the  work  in  connection  with  the  wa- 
ter-powers of  the  province  is  now  efficiently  conducted  un- 
der two  separate  organizations  working  in  co-operation. 
The  Hydraulic  Service  of  the  Department  of  Lands  and 
Forests  has  charge  of  all  questions  relating  to  streams  and 
lakes,    including   their    administration    and    the    leasing   of 

*  This  figure  represents  known  possibilities;  estimates 
up  to  15,000,000  have  been  made  for  this  province,  including 
New  Quebec. 


water-powers,  water  lots  and  other  water  rights  for  various 
uses,  while  the  authorization  for  the  construction  of  dams 
and  similar  works  is  also  dealt  with  by  this  Service.  The 
Quebec  Streams  Commission  devotes  its  attention  more  par- 
ticularly to  the  construction  of  storage  dams  and  the  in- 
vestigation of  water  resources.  Conservation  storage  forms 
one  of  the  most  important  branches  of  this  Commission's 
work;  its  principal  undertaking  is  on  the  St.  Maurice  river, 
where  an  immense  storage  reservoir,  the  largest  in  the 
world  for  power  purposes,  has  been  constructed.  Other 
storage  undertakings  of  the  Commission  include  operations 
on  the  St.  Francois  and  Ste.  Anne  de  Beaupre  rivers,  while 
studies  for  future  work  include  numerous  other  streams 
on  which  comprehensive  water  conservation  is  contemplated. 
It  may  be  added  in  this  connection  that  in  addition  to 
the  abounding  water  resources  found  in  the  province,  the 
greatest  asset  promising  much  for  future  development  lies 
in  the  far-sighted  policy  of  the  Government  in  water-power 


^t.  .Annc'it  Fnlls  on  the  St.  Anne  Rivrr. 

administration  and  the  incentive  and  help  given  to  hydraulic 
projects  by  the  Quebec  Streams  Commission  through  its 
activities  in  water  storage  and  other  improvements. 

Much  has  been  written  on  the  water-power  possibilities 
of  Quebec  province.  Some  four  years  ago  Mr.  A.  Amos, 
Chief  Engineer  of  the  Hydraulic  Service,  gave  a  very  com- 
prehensive review  of  the  hydraulic  resources  of  the  prov- 
ince in  a  booklet  published  by  the  Department  of  Lands 
and  Forests.  A  recent  paper  read  before  the  Engineering 
Institute  of  Canada  by  Mr.  O.  Lefebvre,  Chief  Engineer  of 
the  Quebec  Streams  Commission,  also  provides  much  valu- 
able information  in  this  connection.  As  previously  noted, 
it  is  difficult  to  arrive  at  an  accurate  figure  representing  the 
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total  possibilities  of  the  province.  A  total  of  6,000,000  h.p. 
has  been  estimated  as  the  total  for  the  known  sites  of  the 
whole  province,  while  Mr.  Amos  has  estimated  the  power 
available  in  Quebec  south  of  the  50th  parallel  at  5,000,000 
h.p. 

The  manner  in  which  the  province  disposes  of  its  wa- 
ter-powers protects  both  public  and  private  interest.  If  a 
water-power  cannot  develop  more  than  200  horse-power,  the 
Government  sells,  for  a  fixed  price,  a  lot  in  the  river  bed 
and  the  lots  of  land  on  the  banks,  if  owning  any,  including 
the  power  than  can  be  developed. 

When  the  capacity  exceeds  200  h.p.,  the  concession 
generally  takes  the  form  of  a  lease.  The  terms  of  such 
leases  are  as  uniform  as  possible  and  provide  for  a  yearly 
charge;  a  portion  of  the  payment  covering  rental  for  land  is 
fixed,  while  the  remainder  is  on  a  basis  of  50  cents  per  h.p. 
Before  development  work  can  be  started,  the  grantee  has  to 
submit  plans  of  the  proposed  installation;  he  must  begin 
work  within  two  years  and  produce  power  within  four,  a 
deposit  being  required  as  a  guarantee  that  the  various  con- 
ditions will  be  fulfilled.  The  leases  vary  in  duration  from 
25  to  99  years,  in  accordance  with  the  importance  of  the 
water-power  and  the  amount  of  work  required  for  its  de- 
velopment. 

Montreal  District,  Rapids  of  the  St.  Lawrence 

In  Montreal  district  and  in  the  thickly  populated  por- 
tion of  the  province,  south  of  the  St.  Lawrence,  undeveloped 
water-powers  are  still  numerous.  The  Montreal  district  is 
generously  supplied  with  hydro-electric  power  and.  in  this 
respect,  its  position  is  second  only  to  that  of  the  Niagara 
district.  The  principal  source  for  future  supply  is  the  rapids 
of  the  St.  Lawrence  river,  and  in  this  connection  the  mom- 
entous project  now  being  considered  by  the  International 
Joint  Commission  is  of  particular  interest.  This  involves 
a  question  which  has  attracted  a  very  great  amount  of  at- 
tention during  the  past  two  years  in  connection  with  the 
combined  interests  of  power  development  and  navigation. 
Ihe  two  features  of  navigation  and  power  production  have 
been  closely  combined  in  connection  with  the  scheme  and 
while  the  former  aspect  is  of  much  interest  in  transporta- 
tion problems  to  many  portions  of  Canada  and  the  United 
States  the  development  of  power  is  of  particular  interest 
to  the  province  of  Quebec  as  the  largest  portion  of  the 
power  involved  lies  wholly  within  this  province. 

The  St.  Lawrence  as  a  primary  source  of  hydro-electric 
energy  has  long  been  considered  one  of  the  most  valuable 
assets  of  the  world  and  the  proportions  of  the  undertaking 
have  thus  far  retarded  definite  action  or  policy  with  regard 
to  its  exploitation.  The  power  portion  of  the  river  from 
lake  Ontario  to  Montreal  involving  some  2,000,000  horse- 
power or  more  has  to  be  considered  as  a  whole.  Conse- 
quently, although  the  United  States'  share  of  the  total  avail- 
able power  is  relatively  small,  the  project  assumes  an  inter- 
national aspect  and  had,  therefore,  to  be  referred  to  the 
International  Joint  Commission.  This  body  has  been  con- 
ducting an  extensive  series  of  hearings  in  connection  with 
the  proposed  scheme  at  various  centres  in  Canada  and  the 
United  States  covering  both  countries  practically  from  the 
Rockies  to  the  Atlantic.  The  physical  or  engineering  prob- 
lems have  been  referred  by  the  Commission  to  an  interna- 
tional board  of  engineers  who  are  to  shortly  report  on  this 
phase  of  the  undertaking. 

Portion   of  Province   South   of   the   St.   Lawrence 

If  we  now  consider  the  portion  of  the  province  south 
of  the  St.  Lawrence,  the  first  tributary  of  importance  below 
Montreal  is  the  Richelieu,  draining  lake  Champlain,  but  all 
the  power  on  it  is  being  fairly'  well  utilized. 

Next,  the  St.  Francois  river  has  attracted  considerable 


attention  of  late,  the  Quebec  Streams  Commission  having 
recently  completed  a  very  comprehensive  storage  regula- 
tion on  it  which  has  greatly  increased  the  power  possibilities 
of  the  river.  In  its  total  length  of  120  miles  between  lake 
St.  Francois  and  its  mouth,  it  has  a  descent  of  900  feet, 
while  the  river  basin  includes  an  area  of  nearly  4,000  square 
miles.  The  St.  Francois  river  includes  several  important 
tributaries  also  affording  numerous  water-powers.  The 
.storage  dam  on  lake  St.  Francois  creates  a  storage  capacity 
of  12.2  billion  cubic  feet,  cavering  an  area  of  438  square 
miles  and  supplies  500  second-feet  above  the  natural  flow 
of  the  river,  while  lake  Aylmer,  whose  outlet  is  also  con- 
trolled by  a  dam,  has  been  calculated  to  supply  an  additional 
flow  of  150  second-feet.  To  give  an  idea  of  the  effect  of 
this  on  the  power  possibilities  of  the  river,  it  may  be  said 
that  if  the  total  descent  in  the  river  could  be  utilized,  20,- 
000  h.p.  would  be  available  on  the  St.  Francois  river  alone 
through  the  use  of  this  storage.  The  total  water-power  de- 
keloped  on  the  river  before  the  storage  was  in  operation 
amounted  to  over  32,000  h.p.  Several  of  these  developments 
did  not  operate  to  full  capacity  continuously  but,  with  the 
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new  storage  in  operation,  it  is  expected  to  almost  completely 
remedy  low-water  conditions. 

The  West  and  East  branches  of  the  Nicolet  and  the 
Becancour  river  fall  into  the  St.  Lawrence,  from  the  south, 
below  the  St.  Francois.  The  West  branch  of  the  Nicolet 
and  its  tributaries  have  many  small  water-powers,  while  the 
Becancour  river  has  an  important  undeveloped  site  at  Mad- 
dington  fall. 

The  Chaudiere,  with  a  drainage  area  of  2,600  square 
miles,  is  important  from  a  water-power  viewpoint.  A  fairly 
large  amount  of  power  has  already  been  developed  on  it 


THE    CONTRACT    RECORD 


827 


while  the  Quebec  Streams  Commission  has  had  a  better  re- 
gulation of  its  flow  under  serious  study. 

The  possibilities  of  riviere  du  Sud  are  being  partially 
utilized,  while  other  rivers,  including  the  St.  Nicolas,  Trois- 
Saumons,  Ouelle  and  Kamouraska,  are  known  to  possess 
potential  powers,  but  definite  figures  are  not  available. 

The  riviere  du  Loup,  falling  into  the  St.  Lawrence  over 
a  beautiful  cascade  at  Riviere-du-Loup,  contains  many  wa- 
t(-r-powers.  A  total  of  over  3,500  h.p.  is  already  utilized  in 
the  manufacture  of  pulp  and  in  generating  electric  energy. 

The  Rimouski  and  Metis  (or  Mitis)  rivers  merit  men- 
tion in  connection  with  water-powers.  The  former  develops 
2,000  h.p.  under  a  head  of  52  feet  for  the  manufacture  of 
pulp,  while  the  latter  affords  a  site  capable  of  developing 
3,000  h.p.  under  a  head  of  115  feet. 

The  Madeleine  is  one  of  the  most  important  rivers  of 
Gaspe  county.  With  its  tributaries,  it  has  a  drainage  area 
of  450  square  miles,  and  is  reported  to  offer  many  water- 
power  possibilities,  including  sites  at  Grande  chute,  with  a 
head  of  200  feet  and  10,000  h.p.,  and  at  Terrace  rapids, 
twenty  miles  from  the  mouth,  with  a  head  of  283  feet  and 
10,000  h.p.  capacity. 

Among  the  principal  rivers  draining  into  Chaleur  bay, 
the  Bonaventure,  Matapedia,  Milnikek  and  Matalik  have 
small  water-powers  in  actual  use,  principally  at  lumber  mills; 
these  and  other  streams  also  possess  power  sites  yet  un- 
developed. 

Quebec  North  of  the  St.  Lawrence 
On  the  north  side  of  the  St.  Lawrence,  the  more  thickly 
settled  district  above  the  city  of  Quebec  is  also  well  pro- 
vided  with   water-powers,   many   of  them   in   actual   use. 

The  Ottawa  river,  debouching  in  several  branches  near 
Montreal,  and,  next  to  the  St.  Lawrence,  the  largest  river 


of  Eastern  Canada,  is  rich  in  water-powers.  Their  value 
has  been  greatly  augmented  by  storage  operations  in  the 
upper  waters  although  only  a  portion  of  the  extensive  pro- 
ject has  thus  far  been  completed. 

The  Ottawa,  for  the  greater  part  of  its  course,  forms 
the  boundary  between  Quebec  and  Ontario,  and  its  inter- 
proviucial  powers  are  equally  divided  between  the  two  prov- 
inces, while  the  storage  activities  are  conducted  by  the  Ot- 
tawa River  Storage  Branch  of  the  Federal  Department  of 
Public  Works.  The  three  reservoirs  now  utilized  have  each 
an  area  of  some  100  square  miles  and  water  is  raised  15  feet 
on  each,  giving  a  total  of  125  billion  cubic  feet  or  an  ad- 
ditional flow  of  some  10,000  second-feet  during  the  shortage 
period.  The  power  possibilities  under  natural  conditions 
reached  the  large  total  of  422,000  h.p.;  with  a  regulated  flow 
from  these  storage  reservoirs  and  by  taking  the  full  advan- 
tage of  descents  at  various  sites  this  power  could  be  doubled, 
as  shown  by  the  following  estimate  given  in  a  recent  report 
of  the  Ottawa  River  Storage  Branch: —  Quinze  group,  170,- 
000  h.p.;  Timiskaming  group,  120,000  h.p.;  Mackey  group, 
170,000  h.p.;  Pembroke  group,  38,000  h.p.;  Coulonge  group, 
94,000  h.p.;  Portage  du  Fort  group,  35,000  h.p.;  Chats 
group,  100,000  h.p.;  Ottawa  group,  135,000  h.p.;  Grenville 
group,  70,000  h.p.;  Carrillon  group,  135,000  h.p.;  Riviere 
des  Prairies  group,  25,000  h.p.;  total,  1,092,000  h.p. 

The  tributaries  of  the  Ottawa  on  the  Quebec  side 
abound  in  power  possibilities,  and  comparatively  few  of  them 
have  been  utilized.  There  are,  however,  important  develop- 
ments on  the  North  river,  on  the  Rouge  river  and  on  the 
Lievre  river.  Numerous  undeveloped  powers  also  exist  on 
these  rivers,  while  the  Gatineau,  the  largest  tributary  of  the 
Ottawa,  has  over  20  known  possible  power  sites,  aggregating 
more  than  200,000  h.p.  at  minimum  flow.  The  High  fall 
on  the  Lievre  river  may  also  be  noted,  where  32,000  h.p.  is 


l.«.iti  N    i  .i.l'.   ,tii    tU*'    >^.    i  raukijU   kUvwf,   »t   DnuniunndvU 


THE    CONTRACT    RECORD 


■ 

• 
1 

•&•■*-.  ,  

Rapids  in  Grand 

^^L                     ^sM^:- 

^^^ '  ■ '  ~^ 

^-1 

Discharge,  Saguenay 
River,  Quebec 

B 

lEZ^ 

■ 

m 

■3 

^-»?^-  '" 

^^^^ 

cmMissm  or  coHsemvoN 

available  under  a  head  of  180  feet.  The  smaller  tributaries, 
such  as  the  Kipawa,  North  Nation,  Cambria  and  others,  also 
possess  both  utilized  and  latent  powers. 

Entering  the  St.  Lawrence  below  Montreal  is  L'Assomp- 
tion  river,  with  its  important  tributaries,  the  Ouareau,  Achi- 
gan,  St.  Esprit  and  Noire.  The  basin  comprises  fairly  large 
latent  water-powers,  including  sites  of  2,000  h.p.  and  3,- 
000  h.p.  capacity  at  Rawdon  and  St.  Jean-de-Matha,  but, 
thus  far,  only  the  smaller  powers  are  utilized,  the  largest 
developing  450  h.p.  The  Maskinonge,  du  Loup  (en  haut) 
and  Machiche  rivers,  all  falling  into  lake  St.  Peter,  and 
possessing  only  small  developments,  contain  numerous  poss- 
ibilities, among  which  may  be  mentioned  a  site  of  4,000  h.p. 
capacity  on  the  Maskinonge  at  Ste.  Ursule,  and  one  of  2,- 
000  h.p.  on  riviere  du  Loup  at  Magnan  fall. 

The  St.  Maurice  river,  the  most  important  tributary  of 
the  St.  Lawrence  between  Montreal  and  the  Saguenay,  has 
a  drainage  basin  of  16,200  square  miles.  Apart  from  its 
size,  the  St.  Maurice  is  conspicuous  in  many  respects.  At 
Shawinigan  Falls  it  affords  power  for  the  largest  concen- 
tration of  developments  in  the  province,  and  although  other 
large  water-powers  on  it  have  already  been  harnessed,  many 
important  sites  still  await  development.  The  most  interest- 
ing feature  respecting  this  river  is  the  storage  undertaking 
of  the  Quebec  Streams  Commission  in  its  upper  waters. 
The  principal  reservoir  is  created  by  the  Gouin  dam  at  La 
Loutre,  affording  a  capacity  of  160  billion  cubic  feet,  the 
largest  power  reservoir  in  the  world,  while  it  is  only  slightly 
exceeded  by  the  Gatun  reservoir,  used  in  connection  with 
the  navigation  of  the  Panama  canal,  which  is  reputed  the 
largest  known.  When  full,  the  area  covered  by  La  Loutre 
reservoir  is  over  300  square  miles,  the  water  being  backed 
up  135  miles.  It  has  vastly  improved  the  water-power 
facilities  of  the  river  and  is  a  decided  benefit  to  the  indus- 
tries of  that  portion  of  the  province.  By  the  operation  of 
this  reservoir  the  minimum  power  available  on  the  river  has 
been  doubled,  increasing  the  low-water  flow  at  Shawinigan 
from  6,000  second-feet  to  12,000  second-feet.  The  most 
important  rapids  and  falls  have  recently  been  enumerated 
in  a  paper  by  Mr.  O.  Lefebvre,  Chief  Engineer  of  the  Que- 
bec Streams  Commission,  as  follows: —  The  Gres,  44  descent 
or    head    in    feet;      Shawinigan    135;      Grand    Mere.    40;    La 


Tuque,  90;  Blanc  rapid,  210;  Des  Coeurs  rapid,  93;  AUard 
rapid,  55.  The  Shawinigan  and  Grand  Mere  sites  are  being 
fully  utilized  under  respective  heads  of  150  feet  and  75 
feet,  while  a  portion  of  La  Tuque  power  is  also  in  use. 

In  addition  to  the  important  water-powers  on  the  St. 
Maurice  itself,  many  sites  are  also  found  on  its  tributaries. 
Among  these  are  the  Shawinigan,  Milieu,  Bostonnais,  Ver- 
milion, Manouane  and  Ruban  rivers,  all  affording  possibil- 
ities at  various  sites  ranging  in  capacity  up  to  1,500  h.p. 

Another  important  tributary  of  the  St.  Lawrence,  the 
Batiscan  river,  also  affords  numerous  latent  water-powers. 
A  plant  of  some  2,000  h.p.  capacity  near  St.  Narcisse  has 
been  in  operation  for  many  years,  while  in  the  first  54  miles 
from  its  mouth,  the  Batiscan  contains  sites  with  heads  vary- 
ing from  10  feet  to  69  feet  and  capable  of  developing  a 
total  of  approximately  25,000  h.p.  at  the  low-water  stages. 

In  connection  with  the  Quebec  City  district,  which  is 
generously  supplied  with  energy  from  a  number  of  hydro- 
electric plants,  it  is  of  interest  to  note  another  of  the  activ- 
ities of  the  Quebec  Streams  Commission  undertaken  for  the 
benefit  of  one  of  these  plants.  A  storage  dam  has  been 
constructed  at  the  outlet  of  lake  Brule  on  the  Ste.  Anne  de 
Beaupre  river  to  increase  the  power  available  at  the  St. 
Fereol  plant.  Seven  Falls,  where  a  head  of  410  feet  is  util- 
ized. It  is  expected  to  increase  the  minimum  flow  of  the 
river  from  165  second-feet  to  over  200  second-feet,  while 
additional  storage  is  also  contemplated. 

Between  Quebec  district  and  the  Saguenay  the  only 
fairly  large  river  on  the  north  shore  is  the  Malbaie,  which 
enters  the  St.  Lawrence  at  the  well-known  summer  resort 
of  the  same  name.  It  has  a  drainage  area  of  800  square 
miles  and  supplies  two  developments  at  Malbaie,  while  many 
other  falls  are  known  to  exist  on  the  river.  By  proper  reg- 
ulation on  its  many  lakes,  the  minimum  flow  could  be 
greatly  increased. 

The  Saguenay,  or  Lake  St.  John,  district  is  one  of  the 
most  important  in  the  province  from  a  water-power  view- 
point and  its  rapid  development  is  due  in  a  large  measure 
to  attractive  industrial  opportunities  offered  by  this  natural 
resource.  The  developments  in  actual  use  are  quite  numer- 
ous, but  the  latent  powers  of  this  district  are  even  much 
greater  than  those  which  have  already  been  harnessed.    The 
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Saguenay  itself  offers  a  very  attractive  site  as  it  debouches 
from  lake  St.  John  through  the  Grande-Decharge,  and  plans 
have  been  elaborated  to  utilize  this  power  in  connection  with 
an  important  industry.  Under  a  total  head  of  300  feet, 
divided  into  two  steps,  it  would  be  possible  to  produce  300,- 
000  continuous  horse-power.  This  capacity  could  easily  be 
increased  to  600,000  h.p.  by  using  lake  St.  John  as  a  stor- 
age reservoir,  a  project  in  which  the  Provincial  Government 
intends  to  co-operate. 

Among  the  other  rivers  rich  in  water-powers  and.  await- 
ing development  may  be  mentioned  the  Ashwapmuchuan 
(or  Chamouchouane),  whose  known  possibilities  total  160,- 
000  h.p.;  the  Peribonka  (or  Peribonca)  and  Mistassini  with 


175,000  h.p.;  on  the  Nottaway,  300,000  h.p.;  on  the  Rupert, 
250,000  h.p.;  and  on  the  Ea.stmain,  340,000  h.p.  While  these 
are  probably  the  largest  in  the  region,  there  are  numerous 
latent  possibilities  of  a  smaller  order  on  rivers  in  closer 
proximity  to  the  National  Tranf-continental  railway  and  sev- 
eral sites  have  already  been  investigated  on  the  Kinojevis, 
Kewagama  and  La  Sarre  rivers. 

To  sum  up  the  water-power  situation  in  Quebec,  it  may 
be  said  that,  in  the  more  thickly  populated  portions,  hy- 
draulic resources  are  playing  a  large  part  in  industrial  de- 
velopment. While  their  absorption  has  already  created  a 
demand  greater  than  the  supply  in  certain  quarters,  this 
deficiency  is  being  remedied  by  the  extensive  conservation 
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200,000  h.p.  each;  and  the  Metabetchuan,  Shipshaw  and 
Muskosibi,  with  between  10,000  h.p.  and  30,000  h.p.  each. 

The  north  shore,  below  the  Saguenay,  also  contains 
large  rivers  offering  attractive  water-power  possibilities. 
Some  of  the  sites  are  already  being  utilized  mainly  for  pulp 
and  lumber  mills,  some  of  which  are  of  fairly  large  capacity. 
The  most  important  rivers  known  to  possess 'latent  water- 
powers  are  the  Outardes,  with  150,000  h.p.;  the  Bersimis 
(or  Betsiamites),  with  75,000  h.p.;  the  Manikuagan  (or 
Manicouagan),  with  over  450,000  h.p.;  and  the  Portneuf, 
Sault-au-Cochon,  Manitou,  St.  Jean,  Romaine,  St.  Augustin 
and  Natashkwan,  each  with  from  10,000  to  30,000  h.p. 

The  Grand  fall,  on  the  Hamilton  river,  has  long  been 
known  for  its  power  possibilities,  and  its  development  for 
the  production  of  chemical  fertilizer  and  other  industries 
has  been  under  consideration;  the  total  descent,  extending 
over  twelve  miles,  is  760  feet,  which,  if  fully  developed, 
would  produce  300,000  h.p.,  while  another  site  on  this  river 
is  estimated  at  86,000  h.p. 

Hudson  Bay  Basin 

On  the  large  rivers  flowing  into  James  bay  many  at- 
tractive power  possibilities  are  reported  where  these  have 
been  explored.  The  known  water-powers  on  the  Megiskan 
(or  Megiscane)  river  aggregate  over  10,000  h.p.;  on  the 
Bell  river,  15,000  h.p.;  on  the  Harricanaw   (or  Harricana), 


storage  operations  which  have  been  initiated  by  the  Prov- 
incial Government  through  the  Quebec  Streams  Commission. 
In  the  more  sparsely  populated  portions  of  the  province, 
with  few  exceptions,  water-powers  of  great  magnitude  still 
remain  undeveloped.  Although  numerous  sites  are  utilized 
in  the  pulp  and  lumber  industries,  great  opportunities  still 
remain  for  the  use  of  latent  powers  in  similar  or  other  un- 
dertakings. 


Growth  of  the  Lignite  Industry 

Mr.  Leslie  R.  Thomson,  secretary  of  the  Lignite  Utiliza- 
tion Board,  recently  read  a  paper  on  the  lignite  Bripuetting 
industry  in  Western  (panada  before  the  Society  of  Chemical 
Industry,  at  Montreal,  He  referred  chiefly  to  the  develop-' 
ment  of  the  gevernment  plant  at  Bienfait.  Sask.,  which  will 
have  a  capacity  of  100  tons  of  lignite  briquuettes  a  day.  This 
fuel  will  be  obtainable  at  about  $17.50  per  ton.  compared  with 
$0.00  for  coal,  and  is  claimed  to  be  superior  to  coal.  The 
plant,  he  stated,  was  constructed  by  the  Dominion.  Sask- 
atchewan and  Manitoba  governments  at  a  cost  of  $680,000 
the  possibilities  of  this  industry  and  as  there  are  large  supplies 
of  lignite  available  in  western  Canada  for  commercial  develop- 
ment, there  is  every  reason  to  look  forward  to  the  rapid 
growth  of  the  lignite  briquctting  industry. 
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East  and  West— From  Coast  to  Coast 


The  McKinnon  industries  plant  at  Welland,  Ont.,  has  re- 
opened after  a  short  shutdown.  Several  hundred  men  are 
at  work,  which  numbers  are  likely  to  be  increased  before  long. 

Hon.  F.  C.  Biggs,  Minister  of  Highways,  Ontario,  offiic- 
iated  at  the  opening  of  the  Thamesville-Wabash  road  re- 
cently. This  is  a  two  and  a  half  mile  stretch  and  cost  $75,000 
to  construct. 

The  Gary  Motor  Truck  Co.,  Manufacturers,  Gary,  Indiana, 
U.  S.  A.  have  purchased  a  large  plant  in  Toronto,  Ontario, 
and  will  be  manufacturing  motor  trucks,  dump  trucks  and 
motor  busses. 

Messrs.  E.  Dussard  &  Co.,  of  Montreal,  have  taken  up  new 
premises  at  243  Plessis  St.,  where  a  complete  line  of  ceramic, 
porcelain  and  roofing  tiles,  Belgian  and  other  foreign  marbles, 
slates,  etc.,  will  be  carried. 

During  August  fifty-one  building  permits  were  issued  at 
Kitchener,  Ont.,  totalling  $165,955  in  value.  This  figure  com- 
pares favourably  with  the  previous  months  amount,  $70,660, 
and  also  with  that  of  August  a  year  ago,  $47,025. 

Recent  reports  from  the  different  building  trades  at  Tor- 
onto indicate  an  improved  condition  in  the  unemployment 
situation,  the  amount  of  employment  at  the  present  time  being 
the  largest  since  the  beginning  of  the  year. 

St.  John,  N.  B.,  isi  another  point  to  report  a  large  increase 
in  building  figures  for  the  past  month  of  August  in  comparison 
with  the  same  month  a  year  ago.  Last  month's  figure  of 
$213,500  shows  an  increase  of  $191,300  over  the  August,  1980 
total. 

Mr.  A.  Dowker,  formerly  engaged  in  the  manufacture  of 
brick  at  Mclrvine,  Ont.,  is  going  into  the  rock  crushing  busi- 
ness at  Fort  Frances,  Ont.  He  has  rented  the  town's  rock 
crushing  plant,  is  erecting  storage  bins,  etc.,  and  shortly  ex- 
pects to  have  operations  under  way. 

Headquarters  of  the  Engineering  Branch  of  the  Depart- 
ment of  Public  Works  in  Western  Canada  has  been  moved 
from  Winnipeg  to  Victoria.  This  change  was  considered 
advisable  in  view  of  the  fact  that  a  larger  proportion  of  work 
is  being  carried  out  in  British  Columbia  than  in  the  Prairie 
provinces. 

The  Joint  International  Committee,  which  has  been  engag- 
ed preparing  plans,  etc.,  for  the  erection  of  a  Peace  Memorial 
Bridge  over  the  Niagara  River,  announces  that  a  complete 
statement  of  its  work  and  findings  will  be  ready  for  presenta- 
tion to  the  United  States  and  Canadian  governments  by 
October  1. 

The  total  value  of  permits  issued  at  Sarnia,  Ont.,  during 
the  month  of  August  last  was  $69,155.  Though  this  figure 
falls  about  $15,000  short  of  the  figure  for  the  previous  month 
of  July,  it  brings  the  total  for  the  fii;st  eight  months  of  the 
year  to  $1,137,192,  or  $394,927  over  the  figure  for  the  same 
period  of  1920. 

After  considerable  delay,  the  Board  of  Works  at  Windsor, 
Ont.,  has  finally  located  a  site  for  the  proposed  new  civic 
asphalt  plant.  Excavation  for  the  foundation  was  commenced 
a  few  days  ago  and  no  time  will  be  lost  in  getting  construc- 
tion work  under  way.  The  site  is  on  the  corner  of  Elsmere 
and  Hanna  Avenues. 

Building  figures  for  the  first  eight  months  of  the  present 
year,  at  Windsor,  Ont.,  are  slightly  ahead  of  last  year's  figure 


for  the  same  period,  permits  this  year  totalling  $3,944,470  com- 
pared with  $3,821,300  in  1920.  Last  month's  figure  of  $207, 
900  was  slightly  under  the  figure  for  this  month  in  1920,  how- 
ever, which  was  $272,125. 

Hon.  T.  W.  Patterson,  deceased  lieutenant-governor  of 
British  Columbia,  who  died  at  Victoria  recently,  was  a  resident 
of  Ontario  for  several  years  after  his  arrival  in  Canada  from 
Scotland  in  1870.  In  1885  he  became  connected  with  the 
Canadian  Pacific  Railway  Company,  on  construction  work  in 
Western  Canada. 

The  Dominion  Bureau  of  Statistics  reports  an  increase  in 
the  production  of  pig  iron  and  ferro-alloys  during  the  month 
of  July  over  the  previous  month,  of  2,000  tons.  Production 
of  steel  ingots  dropped  from  62,339  tons  in  June  to  52,641 
tons  in  July.  A  decline  in  the  production  of  electric  steel 
from  1,278  tons  in  June  to  608  in  July  is  also  reported. 

The  demand  for  engineers  with  business  training  has  led 
the  Faculty  of  Applied  Science  of  Queen's  University,  King- 
ston, Ont.,  in  co-operation  with  the  Departments  of  Econ- 
omics and  of  Commerce  and  Administration  in  the  Faculty  of 
Arts,  to  establish  a  special  course  of  a  year's  work  in  com- 
merce for  engineering  graduates  of  any  Canadian  University. 
The  subjects  to  be  studied  willl  include  general  economics, 
business,  finance  and  business  law^  economic  geography,  the 
financial  organization  of  society,  marketing,  accounting,  pro- 
blems of  labor,  industrial  management,  business  statistics,  and 
business  policy. 


Personal 

Mr.  R.  Home  Smith  was  recently  chosen  to  succeed  the 
late  Mr.  Lionel  H.  Clarke  as  chairman  of  the  Toronto  Harbor 
Commission. 

Mr.  A.  W.  Hanks  recently  resigned  from  the  Dominion 
Bridge  Co.,  at  Winnipeg,  where  he  was  employed  on  the 
engineering  stafT.  to  accept  an  appointment  with  Mr.  John  A. 
Patterson,   general   contractor,  of  that  city. 

Mr.  David  W.  Mill,  for  the  past  twelve  years  Assistant 
Superintendent  and  Inspector  of  Surveys,  Crown  Lands  De- 
partment, Quebec,  has  been  promoted  to  director,  succeeding 
the  late  Mr.  J.  E.  Girard.  Mr.  Mill  is  a  vice-president  of  the 
Corporation  of  Professional  Engineers  of  Quebec  and  also  a 
member  of  the  Engineering  Institute  of  Canada. 

D.O.  Lewis  recently  resigned  his  position  as  assistant 
to  the  chief  engineer,  Canadian  National  Railways,  at  Toronto, 
to  enter  the  firm  of  Engineering  Corporation,  Ltd.,  in  British 
Columbia.  Mr.  Lewis  has  had  many  years  experience  in 
railroad  work,  being  with  the  Canadian  Pacific  Railway  Co. 
for  seventeen  years,  and  for  several  years  with  the  Canadian 
Northern  and  Canadian  National  Railways.  The  Engineering 
Corporation,  Limited,  carrys  on  a  consulting  engineering 
practice  on  railway,  hydro-electric,  irrigation  or  other  large 
engineering  enterprises. 


Obituary 

Mr.  James  Reid,  contractor  of  Moncton,  N.  B.,  died 
recently  at  his  home  in  that  city.  Deceased  was  born  at 
Mount  Thom,  N.  S.,  79  years  ago  and  had  been  engaged  in 
the  contracting  business  at  Moncton  for  several  ears.  Many 
of  the  largest  buildings  in  the  city  were  erected  by  him,  a  few 
of  these  being.  Royal  Bank  Building,  Bank  of  Montreal, 
Canadian  Bank  of  Commerce,  Y.  M.  C.  A.  Building,  and 
Brunswick  Hotel. 
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Canada's  Stupendous  Fire  Loss 


Every  man,  woman  and  child  in  Canada  suffers 
either  direct  or  indirect  financial  loss  because  of  the 
lack  of  control  of  our  national  fire  loss.  .-Xbout  $2.S. 
000,000.  goes  up  in  smoke  every  year;  much  of  this  is 
due  to  carelessness  ;  almos.t  all  of  it  is  preventable. 

Think  what  this  means — enough  money  in  this  one 
item  to  (lay  one-quarter  of  the  interest  of  our  national 
debt! 

But  this  is  only  part  of  the  story.  There  are  also 
a  large  number  of  human  lives  lost  annually  and  many 
more  persons  suffer  bodily  injury  in  varying  degrees. 
There  is  the  lossoi  prodlurtion,  and  the  delays  all  along 
the  line  incident  to  the  dislocation  of  business  at  one 
point  or  another.  For  this  reason  the  annual  cost  of 
this  "luxury"  that  we  insist  upon  having,  is  actually 
running  to  a  much  higher  figure  than  the  $25,000,000 
mentioned  above.  If  everything  could  be  calculated — 
the  actual  loss  in  property  value,  delays,  loss  of  human- 
lives,  the  general  dislocation  of  business,  loss  of  cus- 
tomers and  cost  of  reclaiming  them,  etc.  etc. — it  is  pro- 
bably not  beyond  the  mark  to  say  that  our  annual 
bonfires  cost  us  one  hundred  million  dollars — enough 
to  carry  our  whole  national  de'bt. 

There  are  two  ways  of  improving  these  conditions. 
The  first  is  by  being  careful  ourselves;  by  teaching 
other  people  to  be  careful :  by  preaching  safety  and  caii- 
iton.  The  second  method  is  to  build  in  such  a  way  thai 
fire  does  not  readily  get  a  hold  and  make  rapid  head- 
way before  the  firemen  arrive.  .Veither  of  these  can 
produce  the  best  result.^  alone — they  must  he  comple- 
mentary— ^they  must  be  worked  together. 

With   the  object  of  impressing  the  necessity   for 


caution  on  the  public  mind  it  is  the  custom  to  set  aside 
a  period  that  has  come  to  be  generally  known  as  Fire 
Prevention  Week.  For  local  reasons,  the  United 
States  has  standardized  on  the  week  which  includes 
October  9,  aiid  Canada  has  fallen  in  line  so  that  the 
greatest  good  mav  result  from  the  united  efforts.  This 
year,  therefore.  Fire  Preventi6n  Week  will  be  October 
9  to  15,  inclusive. 

Twenty-five  million  dollars  is  worth  saving — .so  are 
the  human  lives  that  are  lost  with  it  every  year.  Every 
organization— boards  of  trade,  clubs  of  various  kinds, 
towti  and  city  councils,  boards  of  education,  engineer- 
ing societies,  contracting  and  building  associations,  boy 
and  girl  .scout.s — all  can  do  a  share  of  the  necessary 
educational  work.  Only  let  us  keep  the  two  primary 
points  in  mind— .first,  construct  our  buildings  .so  they 
will  not  burn  ;  second,  u.se  every  caution  to  prevent  a 
fire  starting. 


The  End  of  the  Tunnel 


From  the  brilliant  sunlight  of  super-prosperity 
we  have  plunged  into  the  dark  tunnel  of  re-adjust- 
ment. 

It  was  a  very  black  tunnel  at  first  and  all  of  us 
were  a  bit  dazed,  but  who  other  than  a  fool  would  sit 
in  the  dark  and  cry  out,  "I'm  blind." 

A  few  of  us  were  seized  with  panic  and  trampled 
niadly  about  in  the  dark  bumping  our  shins  and  in- 
juring not  only  ourselves  but  others. 

Some  few  of  us  fell  and  were  killed.  It  was  a 
trying  time  that  first  few  months  in  the  dark  but 
gray  streaks  ()f  light  are  penetrating  the  blackness. 
The  faint  stripes  that  mark  the  arrival  of  the  tunnel's 
end. 

It  is  a  long,  long  tunnel  and  it  will  be  some  time 
yet  before  we  emerge  once  more  into  the  sunlight, 
but  the  end  is  in  sight. 

The  pall  of  gloom  is  lifting  like  a  summer  fog. 

All  the  ghosts,  goblins  and  boggies  that  howled  at 
us  in  the  dark  and  sent  the  shivers  up  and  down  our 
spines  have  evaporated,  proving  the  thinness  of  their 

construction. 

Business  is  better.  Doesn't  it  sound  fine  to  be 
able  to  truthfully  say  that?  Business  is  not  100  per 
cent  right  yet  hut  Business  is  Better. 

From  the  A.sphalt  Shield 


Improvement  in  Business  Conditions 

^U\\  a  further  iniDrovenient  in  business  conditions 
throughout  Canada  has  been  manifested  during  the 
past  week,  states  a  recent  weekly  trade  rep>ort  of  the 
Canadian  Credit  Men's  Trust  Association. 

Montreal  and  Quebec  Pixivince,  Ontario  and  Mari- 
time Provinces  all  report  more  activity  in  manufactur- 
ing circles  reflected  from  increased  orders  being  receiv- 
ed by  manufacturers.  This  is  most  pronounced  in 
boots  and  shoes,  dry  goods,  men's  and  women's  wear 
and  such  lines.  .^n  encouraging  feature  also  is  the 
booking  ahead  by  retailers,  who  are  generally  report- 
ing favourably  on  conditions,  although  certain  allow- 
ances must  be  made  for  the  usual  demand  for  seasoo- 
able  goods. 

In  ^\"innipeg  and  Manittifca  wholesalers  find  an  in^- 
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Canada's  Engineers  —  N.  W,  Warren 


Canada's  later  constructional  history  is  interwoven 
so  closely  with  that  of  The  Dominion  Bridge  Com- 
pany, Limited,  that  it  is  an  especial  pleasure  to  include 
in  our  series  this  week  Mr.  Norman  Woodruff  Warren, 
the  new  gener.il  manager  of  that  well-known  orgm- 
ization. 

The  post  to  which  Mr.  Warren  has  succeeded  is 
one  of  the  most  important  and  interesting  appoint- 
ments of  this  kind  in  the  country,  for  the  Dominion 
Bridge  Company,  as  everyone  knows,  stands  in  the 
front  rank  of  the  great  engineering  organizations  of 
this  continent  and  its  name  has  been  associated  writh 
undertakings  which  have  attracted  even  world-wide 
attention. 

Mr.  Warren  is  in  the  prime  of  life.  He  is  a  grad- 
uate of  Yale  University—  of  the  class  of  '99  S.  Upon 
graduation  he  joined  the  staff  of  the  American  Bridge 
Company.  He  then  went  to  the  Berlin  Construction  Co., 
remaining  with  them  nine  years  in  the  acquisition  of 
varied  and  valuable  experience  in  their  several  eng- 
ineering departments.  Coming  to  Canada  in  1910.  be 
identified  himself  at  Montreal  with  the  Structural 
Steel  Company.  Shortly  afterwards  he  became 
assistant  chief  draughtsman — and  later  chief  draughts- 
man of  the   National   Bridge   Company. 

In  1913  the  Dominion  Bridge  Company  bought 
out  the  National  Bridge  Company,  and  Mr.  Warren 
continued  for  a  time  as  chief  draughtsman.  Two 
years  later  he  was  appointed  manager  of  the  interests 
still  conducted  under  the  name  of  the  National  Bridge 
Company.  Upon  the  outbreak  of  war,  in  the  mem- 
orable August  of  1914,  the  National  Bridge  Company 
was  closed  down  as  a  fabricating  steel  plant,  and 
Mr.  Warren  was  associated  with  the  Dominion  Bridge 
Company  at  Lachine  for  a  short  period, — but  only  for  a 
few  months,  as  in  February,  1915,  he  was  appointed  act- 
ing western  manager.  A  year  later  he  was  appointed 
western  manager,  with  headquarters  at  Winnipeg, 
and  he  remained  with  the  Dominion  Bridge  Company 
in  that  capacity  until  July  of  this  year,  when  he  was 
appointed  general  manager,  virith  headquarters  at 
Montreal. 

While  Mr.  Warren  will  be  received  back  into  the 
engineering  fold  at  Montreal  with  open  arms,  he 
leaves  a  place  at  Winnipeg  which  will  not  be  easily 
filled.  One  recalls  his  name  from  many  active  and 
useful  spheres  in  the  western  capitaL       He  is  an  ex- 


chairman  of  the  Prairie  Province  Branch  of  the 
Canadian  Manufacturers'  Association;  was  vice- 
president  of  the  Winnipeg  Builders'  Exchange  and 
was  a  member  of  the  executive  of  the  Winnipeg  Board 
of  Trade.  The  esteem  in  which  he  is  held  by  these 
bodies  found  expression  upon  his  departure  from 
Winnipeg  in  the  joint  arrangement  of  a  formal 
luncheon — attended  by  some  two  hundred  business 
men — at  which  Mr.  Warren  was  presented  with  a 
beautifully-engraved    gold    watch. 

Outstanding      among    the    responsible      executive 


Mr.  X.  W.  Warren 

periods  of  Mr.  Warren's  life,  the  great  strike  at 
Winnipeg,  with  which  the  Dominion  Bridge  Com- 
pany were  intimately  identified,  is  worthy  of  far  more 
than  the  passing  mention  that  can  be  given  to  it  in 
a   sketch   of  this   nature. 

Mr.  Warren  is  devoted  whole-heartedly  to  the 
advancement  of  engineering  interests.  In  other  fields 
at  Winnipeg,  he  held  membership  in  the  Manitobr 
Club  and  in  the  Motor  Country  Club.  The  warm 
wishes  of  a  host  of  western  friends  accompany  him 
in  the  greater  responsibilities  of  his  new  appoint- 
ment. 


provement  in  orders,  more  especially  in  dry  goods, 
boots  and  shoes,  underwear,  musical  instrument.-;,  etc. 
Retail  trade  shows  an  improvement,  particularly 
in  dry  goods,  furniture,  men's  and  woman's  wear  and 
light  hardware- 


B.  C.  Lumber  Trade  Directory 

The  Fourth  Edition  o^  the  "A  B  C"  Briti,<h 
Columbia  Trade  Directory  and  Year  Book  has  just 
come  from  the  press  and  is  replete,  as  usual,  with 
every  conc'efivajbte  |pJeoe  of  inSormBtion  ooncering 
the  lumber  industry  of  the  Pa/cific  Coast.  As  the 
title    of    the  pulblication    indicates   it    is    essentialh- 


a  directory  of  lumber  and  shingle  mills,  manufacture 
of  special  lumber  products,  logging  camps,  lumber 
wholesalers,  log  brokers,  timbers  cruiser's,  towins^ 
companies  and  other  interests  affiliated  or  associated 
with  the  lumber  trade.  These  lists  have  been 
brought  right  up  to  date.  A  digest  of  customs  tariffs 
and  timber  liaws  of  British  Columbia  is  included, 
as  well  as  a  great  deal  of  technical  and  statistical 
information,  covering  the  forest  products  of  the 
Pacific  province.  .Another  valuable  feature  of  the 
publication  is  the  buyers'  guide  which  is  a  directory 
o{  mill  supply  houses.  The  book  contains  184  pages 
and  sells  at  $3.00,  the  publishers  being  The  Progress 
Publishing  Co.  Ltd.,  Lx>ndon  Building,  Vancouver, 
B.  C. 
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"Le  Foyer"— A  New  Home  in  Quebec 

Building  Costing  $130,000  to  be  Completed  by  December — Architectural 

Features  and  Construction  Details 


I  hv  Headquarters  of  L.Oeuvre  de  la  I'rotection  des 
Jeunes  Filles,  which  have  been  located  for  many  years 
past  on  Palace  Hill,  yuebec  City,  will  soon  he  moved 
to  the  new  building  here  illustrated. 

The  new  home,  where  office  and  shop  girls  will  find 
perfect  protection  combined  with  pleasant  and  com- 
fortable living  conditions,  is  situated  in  one  of  the  best 
residential  centres  of  old  yuebec.  it  has  a  frontage 
on  three  streets,  measuring  92  feet  on  St.  Angele  street, 
103  feet  on  Dauphine  street  and  84  feet  on  Ste-  Ursule 
street  where  the  main  entrance  is  to  'be  found.  Plenty 
of  light  and  air  is  provided  as  can  be  noticed  by  the 
number  and  size  of  the  windows. 

The  new  home  was  designed  and  built  under  the 

supervsion  of  Messrs  Tanguay  &  Chenevert,  architects, 

I  20  d'Aiguillon  street,  yuebec.     It  is  being  erected  at 

a  cost  of  $130,000.00  by  C.  Emile  Morissette,  Ltd.,  who 

were  awarded  the  general  contract. 

Old  residences  with  thick  walls  of  rubble  masonry 
had  to  he  dt-niolished  to  clear  the  site  ;uid  like  everv 


A  (•iiii.<tnicli(iii   \  ii'W  ot  "l.c  I'ViyiT  '   iii  (.^uoboc  city. 

where  else  in  the  up[>er-town,  foundations  were  excav- 
ated in  solid  rock,  some  500  cubic  yards  of  material 
having  been  blasted   out   and   removed. 

The  exterior  will  have  a  clean  and  sdber  appear- 
ance, cut  stone  from  Deschambault  being  used  in  con- 
nection with  shale  brick  sujiplied  by  the  Citadel  Brick 
&  Paving  Rock  o-,  Ltd.  All  the  masonry  works  are 
'being  executed  by  J.  B.  Jinchereati  &  Sons,  of  yuebec. 

The  floors  and  roof  are  supix)rted  on  steel  beams 
and  columns,  but  no  terra-cotta  or  cement  coating  is  to 
be  used  as  a  iireproofing  device.  Pitch  and  gravel  roof- 
ing, of  the  Barrett  specification  type,  has  been  laid  by 
Napoleon  Barbeau. 

Hot  water  heating  com'bined  with  ventilation  de- 
vices of  the  Woodman  system,  sanitary  plumbing  and 
electric  lighting  are  being  supplied  by  Jobin  &  Paquet, 
Rgd.,  while  glazing  and  painting  are  being  handled  by 
La  Cie  Gauthier  &  Frere. 


The  interior  will  be  of  plain  construction  and  finish ; 
plastering  is  being  sujj^jorted  on  wooden  laths  and  the 
Hooring  is  to  be  of  hardwood  except  in  the  bath  rooms, 
lavatories  and  laundry,  where  tiles  are  to  be  used. 

Work  was  started  last  April  and  the  building  will 
be  completed  by  December  next 


New  Telescopic  Portable  Conveyor 

Device  Now  on  the  Market  is  Capable  of 

Handling  Material  at   Varying 

Distances  up  to  40  ft. 

Portable  conveyors,  which  have  an  ever  increasing 
field  of  usefulness  with  contractors  for  taking  out 
foundations,  for  roadmaking  and  grading,  for  handling 
overburden,  etc.,  in  mines,  also  for  the  efficient  and 
cheap  handling  of  coal,  ashes,  sand,  gravel,  crushed 
stone,  etc.,  have  had  in  the  past  a  limitation  to  their 
usefulness,  owing  to  the  fact  that  there  was  no  varia- 
tion to  the  distance  at  which  the  material  being  moved 
could  be  deposited,  excejjt  by  having  a  number  of  in- 
dividual conveyors  of  different  lengths.  This  limita- 
tion has  been  entirely  overcome  by  a  new  type  of  tel- 
escopic conveyor  (fully  covered  by  patents)  which  is 
now  on  the  market- 

For  general  use  the  telescopic  conveyor  is  made  in 
two  standard  sizes.  Type  "A,"  the  smaller  size,  is 
eighteen  feet  long  when  closed  and  thirty  feet  when 
extended.     Type  "  B,"  the  larger  size,  is  twenty  feet 


Fi,r.  1 


distance  of  4cl  feet. 


..rial  to  a 


when  closed  and  forty  feet  when  extended,  giving,  re- 
spectively, a  range  of  twelve  and  fifteen  feet  over  which 
material  can  be  placed  without  moving  the  conveyor. 

The  extension,  which  may  be  in  stages  of  from  one 
inch  to  twelve  or  fifteen  feet,  or  the  limit  of  the 
machine  takes  place  by  turning  a  small  hand  wheel 
(23  on  sketch),  which  operates  a  pinion  on  a  rack  fixed 
to  a  sliding  rail  (13V  The  conveyor  can  be  extended 
while  running  and  practically  on  load,  as  the  conveying 
belt  always  remains  at  the  .same  tension.  Take  note 
of  the  position  of  pulleys  15  and  16  on  the  closed  view 
of  the  conveyor  and  also  on  the  extended  view,  and  it 
will  be  seen  how  this  is  possible  The  carrying  rolls 
only  have  to  be  i>ut  on  or  taken  off  as  necessarv. 

.\s  inclined  portable  conveyors  of  over  twenty  four 
feet  in  lengfth  are  too  cumbersome  to  be  c^  much  use. 
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Kip'»2— l)ia(4raiiiiiiatii'  cketch  of  teleHcopio  conveyor, 


Kijr.  3 — Tiie  complete  e(|iiipnieiit. 


it  is  only  by  the  telescopic  principle  that  a  forty-foot 
conveyor  is  practicable. 

The  telescopic  conveyors  are  designed  for  hori- 
zontal or  elevated  delivery  and  are  fitted  with  twelve 
inch  or  sixteen  inch  belt  on  troughed  or  straight  rollers 
Motive  power  is  supplied  by  either  a  gasoline  engine  or 
electric  motor,  making  the  conveyor  completely  self- 
contained  and  an  independent  unit. 


One  important  feature  is  that  the  telescopic  con- 
veyors are  entirely  of  Canadian  manufacture  through- 
out. They  are  obtainable  through  the  machinery 
houses  and  dealers,  and  are  manufactured  by  the 
Engineering  Sales  &  Service  Co,  Ltd.,  177-179  Duke 
Street,  Montreal, 

Figures  2  &  3,  show  a  25  ft.  to  40  ft.  telescopic  con- 
veyor designed  for  a  special  service. 


Defense  of  the  Drifting  Sand 
Filter  Plant  at  Toronto 

By  Jemes  Milne,  Electrical  and  Mechanical  Kngineer,  Water  Supply  Section,  City  of  Toronto. 


[In  the  Contract  Record  of  February  9,  1921,  Mr.  Jlilne,  the 
author  of  the  present  article,  presented  an  analysis:  of  the  of>er- 
ation  of  Toronto's  drifting  sand  water  filter  plant,  as  embodied 
in  a  paper  submitted  to  the  annual  meeting  of  the  Engineering 
Institute  of  Canada.  This  pai)er  excited  considerable  comment 
and  discussion,  Mr.  Hazen  of  New  York,  the  designer  of  the  slow 
sand  filter  at  Toronto,  taking  strong  objection  to  Mr.  Milne's 
statements.  A  summary  of  Mr.  Hazen's  comments  also  appeared 
in  our  issue  of  February  9.  In  this  present  article,  prepared  for 
the  transactions  of  the  E.  I.  C,  Mr.  Milne  answers  Mr.  Hazen 
and  upholds  his  own  original  contentions  regarding  the  drifting 
sand  filter— Editor.] 

It  was  the  authors  desire  to  place  before  the  mem- 
bers of  the  institute  a  fair  and-jnst  statement  of  cost,'; 
and  operating  conditions  of  both  sections  of  the  Tor- 
onto Filtration  Plant.  The  author  is  directly  respon- 
sible to  the  Commissioner  of  Works  for  its  proper 
maintenance,  and  he  did  not  show  any  favor  or  dis- 
favor to  either  type. 

Touching  briefly  on  the  capacity  of  the  slow  sand 
plant,  he  finds  up>on  looking  up  the  records  that  there 
were  two  occasions  when  slightly  over  the  50  million 
gallon  rate  was  reached,  and  on  each  occasion  the  pure 
water  reservoir  was  practically  empty.  It  was  an 
utter  impossibility,  however,  to  continue  the  rate,  and 
the  plant  shut  down  (1912)  the  following  day. 

With  further  reference  to  Mr.  Hazen's  remarks  on 
the  upkeep  of  the  slow  sand  plant,  this  would,  under 


good  conditions,  be  a  simple  matter,  but  with  the 
Toronto  design  it  is  not.  In  one  instance  stop-logs 
were  provided  instead  of  a  proper  gate  valve,  and  flow 
control  could  not  be  obtained,  without  closing  down 
the  plant.  The  draft  tubes  of  the  raw  water  pumps, 
owing  to  improper  bracing,  moved  from  their  original 
position. 

The  roof  of  the  engine  and  boiler  rooms  must  be 
rebuilt  this  year,  at  a  cost  exceeding  $10,000,  as  the  de- 
sign was  too  light. 

While  it  is  stated  in  the  paper  that  turbidity  has 
not  seriously  affected  the  output  of  the  slow  sand 
plant,  this  referred  to  the  safe  capacity  of  32  million 
gallons  per  day.  If  higher  rates  are  attempted  the  tur- 
bidity reduces  the  capacity  from  30  to  50%. 

Since  the  paper  was  written  a  rate  of  36  million 
gallons  per  day  was  reduced  over  30%  for  a  consider- 
able time,  although  the  staff  engaged  in  cleaning  was 
doubled  iinmediately  and  were  constantly  employed. 
(24  hours  daily)  until  conditions  became  normal. 

Mr.  Hazen  lauds  the  bacteriological  efficiency  of 
the  slow  sand  plant  and  deplores  the  output.  Many 
tests  in  recent  years  show  that  when  the  rate  of  filtra- 
tion exceeds  4  million  gallons  per  filter,  or  5  million 
gallons  per  acre,  the  efficiency  has  been  seriously  and 
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considerably  impaired.  The  results  in  this  respect 
might  not  favor  the  slow  sand  plant  if  the  output  could 
be  increased  to  that  desired  by  Mr.  Hazen. 

Mr.  Hazen  again  draws  a  wrong  conclusion  when 
he  states  "  that  the  slow  sand  filters  were  more  ade- 
quate in  protecting  against  the  effects  of  the  heavy 
pollution"  This  refers  to  that  section  of  the  paper 
which  states:  "  In  1920,  however,  owing  to  the  heavy 
IK>llution  and  scarcity  of  alum  the  steam  auxiliary  was 
used  at  times."  Extra  pumping  expenses  were  not 
incurred  to  send  more  water  to  the  slow  sand  plant, 
owing  to  the  heavy  pollution  affecting  the  quality  of 
the  output,  but  simply  to  conserve  alum,  of  which  we 
were  short,  owing  to  market  conditions. 

Mr.  Hazen  disagreed  with  the  author  that  the  plant 
was  too  small  for  the  Citys  requirements  from  the 
time  it  was  put  in  commission.  The  author  replied 
verbally  to  this.  It  might  be  interesting  to  quote 
from  a  letter  written  to  the  city  engineer  2^^  months 
after  the  slow  sand  plant  was  put  into  use,  by  Mr. 
Hazen  dated  March  18th.,  1912,— 

" The  records  for  the  last  two  months  in- 
dicate a  large  increase  for  the  present  year.  The  filters 
were  not  designed  to  meet  such  a  rapidly  increasing 
rate  and  must  be  enlarged  at  once  if  the  increase  is  to 

be  kept  up There  should  be  no  effort  to  restrict 

legitimate  using  of  water  alt  any  point.  It  is  only  the 
useless  waste  that  needs  to  be  stopped.  This  can  be 
stopped  by  well  known  methods  without  detriment  to 
any  one,  and  if  this  is  done  the  plant,  as  now  construct- 
ed, is  plenty  large  enough  for  present  needs  and  for 
some  years  in  the  future.  Under  present  conditions 
the  plant  is  too  small." 

Mr.  Hazen  referred,  no  doubt,  to  the  metering  of 
the  consumers.  It  may  interest  the  members  to  know 
that  a  Pitometer  survey  of  the  City  in  regard  to  waste 
prevention  commenced  October  1911  and  continued 
until  .list,  of  January,  1917.  Fom  this  it  will  be  seen 
that,  outside  of  metering  the  city,  every. means  were 
taken  to  reduce  wilful  waste. 

In  No-  1  of  the  conclusions  it  is  stated  that  "  it  is 
questionable  if  the  10%  reduction  made  on  the  cost  of 
labor  and  materials  on  the  drifting  sand  plant  is  suffic- 
ient to  reduce  same  to  the  equivalent  cost  basis  of  the 
slow  sand." 

On  reconsidering  this,  and  knowing  the  difference 
that  exists  between  the  buildings  and  equipment  in 
both  sections,  and  having  due  regard  to  what  Mr.  Gore 
stated  the  author  now  thinks  that  20%  reduction  would 
be  justified,  the  following  would  therefore  give  the 
corrected  costs  for  comparative  purposes : — 

Slow  Sand         Drifting  Sand 

Amount   stated   in   paper    $943,522,35         $1,203,036,50 

Deduct  20%  of  cost  of  drifting 
sand  plant  to  compensate  for 
excess  cost  as  against  time  and 
conditions  when  slow  sand  plant 
was   constructed    18,836,72  224,451,30 

$925,285.63  $978,585,20 

Cost  per  million  gallons  on  safe 

average  daily  capacity   38,915,00  19,251,70 

Annual  interest,  payable  in  30 
years,  5%  debenture,  3%  sink- 
ing   fund     65,695,28  69,479,55 

The  difference  in  interest  and  sinking  fund  affects 


the  cost  of  filtration,  as  calculated  on  the  equivalent 
basis. 

The  following,  therefore,  should  be  substituted, 
viz : — 

Slow  Sand        Drifting  Sand 
Cost    of   administration,   opera- 
tion   and    maintenance,    as    be- 
fore    148,940,17  292,984,96 

Interest    an-d    sinking    fund    for 

2   years    131,390,56  138,959,10 

280,330.73  431,944.06 

Cost   of   administration,    opera- 
tion     and      'maintenance      per 

million    gallons 7.29  11.59 

Interest   and    sinking   fund   per 

million    gallons 6.43  5.50 

Total    cost    per    million    gallons  13.72  17.09 

Ratio  of  costs  per  million  gals.  100.  124.5 

The  revised  costs  on  both  sections  of  the  plant, 
working  at  capacities  of  32  and  50  million  gallons,  re- 
spectively, with  interest  and  sinking  fund  based  on 
equal  financial  rates  and  construction  costs,  would  be 
as  follows : — 

Slow  Sand         Drifting  Sand 
Cast   of   administration,    opera- 
tion   and    maintenance,    as    be- 
fore             148,940.17  292,984.96 

Additional  cost  for  2  years,  as 

before    5,000.00  58,100.00 

Interest  and   sinking  fund    (re- 
vised             131,390,56  138,959.10 

Total     285.330.73  484.044.06 

Total   cost  per   million   gallons  12.21  13.26 

Ratio   of    costs    100.  108.6 

By  pre-chlorination  we  have  on 
the    drifting    sand    cost    per    mil- 
lion     gallons,      administration, 

operation   and   maintenance....  8.08 
Cost    per    million    gallons,    in- 
terest and  sinking   fund    3.80 


Total  cost  per  million  gals    .... 
Cost   by   slow   sand    per   million 
gals,  under  very  best  operating 
conditions     


$11.88 


$12.21 


Pre-Chlorination. 

We  estimated  that  by  chlorinating  prior  to  filtra- 
tion a  saving  of  $25,000  per  year  could  be  affected. 
Trial  conducted  during  the  first  three  months  of  this 
year  tends  to  confirm  this.  We  shall  be  in  position  to 
definitely  advise  after  one  year's  experience. 

The  average  amount  of  alum  used  during  the  period 
covered  by  the  paper  (1918-1919)  was  1J4  grains  per 
gallon  From  January  1st.  to  March  31st.,  with  pre- 
chlorination the  dosage  approximated  4  grains  per 
gallon,  a  saving  of  68%. 


The  Dayton-Do%vd  Company,  manufacturers  of  cen- 
trifugal pumps,  Quincy.  111.,  are  distributing  bulletin 
No.  246  describing  their  approved  underwriters  cen- 
trifugal fire  pump.  Of  particular  interest  are  the  num- 
erous photographs  of  installations  and  tests  shown  in 
this  bulletin. 
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Fall  Letting  of  Highway  Contracts 

Present  Practice  of  Awarding  Road  Work  in  the  Spring 
Leads  to  Waste  and  Inefficiency — Advan- 
tages of  Planning   Ahead 


A  vast  amount  of  waste  and  inefficiency  in  highway 
construction,  much  of  it  unavoidable,  is  attributed  by 
engineers  and  contractors  engaged  in  that  industry  to 
the  present  practice  of  awardng  contracts  in  the  spring. 
An  interesting  analysis  of  the  advantages  of  letting 
these  contracts  in  the  fall  was  prepared  by  the  research 
department  of  the  Associated  General  Contractors  at 
the  request  of  Mr.  Her'bert  Hoover,  U.  S.  Secretary  of 
Comtnerce.  The  analysis  practically  in  full  is  printed 
below. 

Adherence  to  the  practice  of  awarding  contracts  in 
the  spring  through  which  a  large  portion  of  the  con- 
struction season  is  not  utilized  has  so  curtailed  the 
working  time  that  construction  companies  cannot  ex- 
ecute the  mileage  warranted  by  their  elaborate  organ- 
izations. 1  he  investment  in  eciuiiMUcnt  used  in  Illinois 
in  1919  is  estimated  at  approximately  $6,000,000,  yet 
this  equipment  was  a)ble  to  operate  at  capacity  for  but 
one  week  during  the  season.  When  constructors  have 
succeeded  in  pushing  the  work  of  grading  to  a  point 
where  concreting  may  begin,  the  season  is  well  advanc- 
ed; and  by  the  time  their  organizations  are  function- 
ing to  capacity,  fall  is  at  hand  and  operations  must 
shortly  begin  to  close  down  for  winter.  A  record  of 
lettings  in  Iowa  over  a  period  of  10  years  shows  that 
the  average  date  of  letting  was  April  15,  and  that  con- 
crete was  poured  about  a  month  and  a  half  later. 

The  realization  that  construction  ought  to  utilize 
the  full  season  by  an  earlier  start  has  been  brought 
about  principally  by  the  recent  development  of  hard 
surface  roads.  In  former  years  when  contracts  cover- 
ed but  small  sections  of  road  and  when  road  building 
plants  were  comparatively  simple,  the  loss  of  two 
months  at  the  start  counted  for  little.  Now,  however, 
since  a  phenomenal  development  of  roads  has  intro- 
duced elaborate  specialized  equipment  and  has  occas- 
ioned a  yearly  expenditure  exceeding  the  cost  of  the 
Panama  Canal,  the  matter  of  longer  seasons  is  an  im- 
portant consideration, 

More  Work  By  Early  Letting. 

In  1919  the  first  contracts  for  Illinois  roads  were 
awarded  early  in  May,  and  but  little  concrete  was 
placed  before  July.  Production  steadily  increased 
until  October  when  the  maximum  was  reached.  One 
week  after  reaching  the  maximum  it  dropped  off  rap- 
idly to  zero.  On  account  of  the  late  date  in  arriving 
at  capacity  production,  only  172  miles  of  road  were 
built,  and  about  600  miles  were  carried  over  to  the 
following  year,  uncompleted.  The  results  of  that  year, 
however,  were  radically  different.  Conditions  in  1920 
were  approximately  those  existing  under  fall  letting. 
Very  few  contracts  vere  let  in  the  spring,  and  by  reason 
of  work  carried  over  constructors  we-e  able  to  begin 
operation  at  the  first  opening  of  spring.  In  consequence 
of  this  early  start,  concrete  work  began  in  April,  two 
months  earlier  than  in  the  previous  year,  and  reached  a 
heavy  volume  by  June.  During  June  transportation 
failed  and  the  lack  of  materials  disrupted  the  work. 
Had  this  not  occurred,  the  indications  are  that  peak 


production  would  have  been  reached  in  July  and  con- 
tinued with  slight  fluctuations  until  October. 

In  spite  of  the  transportation  failure  about  350  miles 
of  pavements  were  laid  and  but  192  miles  left  uncom- 
pleted. This  means  that  in  1920  when  construction 
companies  were  able  to  start  early  with  well  laid  plans, 
they  built  100  per  cent  more  road  than  in  1919,  and  did 
it  in  spite  of  the  most  trying  transportation  difficulties. 

The  customary  procedure  of  most  state  highway 
departments  has  been  to  ask  for  bids  in  the  spring — 
often  as  late  as  May.  By  that  time  many  working 
days  have  akeady  been  lost  and  before  contracts  are 
awarded  further  delay  occurs.  Such  losses  frequently 
total  as  much  as  14  weeks.  The  average  number  of 
working  days  in  the  central  states  under  spring  letting 
has  been  found  to  approximate  from  110  to  120,  and 
since  the  14  weeks  lost  contain  25  or  30  days  on  which 
weather  conditions  permit  work,  the  seasons  might 
readily  be  increased  20  per  cent.  In  other  words,  with 
an  early  start  road  building  units  can  operate  140  days 
in  the  year  instead  of  115.  The  record  for  pouring 
concrete  in  Illinois  in  1920,  when  work  was  repeatedly 
held  up  for  lack  of  materials,  was  131  days.  This, 
however,  does  not  exactly  represent  the  full  number  of 
working  days  in  the  season,  as  concreting  was  repeat- 
edly stopped  for  lack  of  materials. 

In  order  to  reduce  the  fluctuations  in  construction 
activity  and  to  eliminate  the  waste  resulting  from  such 
seasonal  expansion  and  contraction,  it  is  proposed  that 
state  highway  departments  call  for  proposals  and 
award  their  contracts  during  the  fall.  This  procedure 
is  desired  not  only  to  extend  the  working  season  but 
to  develop  the  possibilities  of  interseasonal  work. 

Disadvantages  of  Fall  Letting. 

To  determine  the  full  effect  of  abandoning  the  pre- 
sent custom  of  spring  lettings,  discussion  on  the  sub- 
ject has  been  carried  on  with  engineers  and  contractors 
in  many  parts  of  the  country  This  discussion,  which 
has  brought  out  two  objections  to  such  a  plan,  shows 
six  advantages  that  would  accrue  to  the  construction 
company,  the  workmen  and  the  state.  The  objections 
are :  first,  in  a  declining  market  the  state  would  pay 
more  for  work  under  fall  contracts  than  those  awarded 
the  following  spring ;  and  second,  the  highway  depart- 
ments need  a  slack  season  in  which  to  make  surveys 
and  plan  their  projects  for  the  coming  year. 

Prospects  of  a  rapidly  falling  market  must  undoubt- 
edly be  considered  in  letting  work,  although  by  the 
same  principle  spring  contracts  might  well  be  with- 
held for  lower  prices  in  the  following  fall.  When 
prices  are  practically  stabilized  this  consideration,  of 
course,  would  not  enter  and  the  economics  otherwise 
affected  would  probably  outweigh  any  minor  changes 
in  material  prices.  The  second  objection  pertaining 
to  the  need  of  highway  departments  for  a  slack  season 
in  which  to  plan  and  make  surveys,  was  not  considered 
serious  by  the  engineers  consulted,  as  they  felt  that 
state  departments  might  readily  readjust  their  organ- 
izations to  handle  the  work,  and  especially  so,  since  the 
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process  would  probably  reduce  the  engineering  charges 
per  mile  of  road.  Unless  more  serious  oibstacles  to 
fall  letting  are  found,  the  objections  may  rightly  be 
termed  insignificant. 

Advantages  of  Fall  Letting. 

The  advantages  on  the  other  hand  arc  so  far-reach- 
ing in  effect  that  they  cannot  longer  be  ignored  They 
are  as  follows : 

1.  Relief  of  car  shortage  between  July  and  October. 

2.  Employment  of  labor  in  slack  months. 

3.  Reduction  of  .seasonal  fluctuation  in  construc- 
tion. 

4.  More  continuous  production  of  materials- 

5.  Increased  efficiency  in  road  building. 

6.  Completion  of  highways  as  planned  by  road  de- 
partments. 

Relief  of  Car  Shortage. 

Transportation,  the  first  factor  mentioned,  consti- 
tutes probably  the  mo.st  difficult  item  with  which  road 
builders  have  to  contend.  Its  failure  in  1920  cost  them 
many  thousand  of  dollars  and  if  any  means  is  found 
whereby  a  steady  supply  of  materials  can  be  assured, 
great  economy  will  be  introduced-  Such  a  means  can 
at  least  in  part  be  furnished  by  beginning  work  early  in 
the  spring-,  thus  starting  the  movement  of  materials  at 
an  early  date  and  reducing  the  peak  demand  for  open 
top  cars  in  the  late  summer.  It  was  this  i)eak  demand, 
contributed  to  by  all  industry  which  disrupted  con- 
struction in  1920. 

One  of  the  most  difficult  problems  with  which  the 
railroads  have  to  contend  is  the  transportation  peak 
load,  occurring  between  June  and  October.  Much 
traffiic  is  seasonal  of  necessity,  and  much  other  which 
might  easily  be  handled  earlier  in  the  year,  places  upon 
the  carriers  during  these  months  a  load  wbich  thev  are 
scarcely  able  to  carry.  In  1920  the  situation  became  so  - 
acute  that  many  shippers,  especially  material  manufac- 
turers, were  able  to  secure  but  a  small  portion  of  their 
needs.  The  reasons  for  this  situation  and  the  danger 
of  its  recurrence  are  shown  by  the  reports  of  the 
carriers. 

In  1917  the  Class  1  carriers  had  about  2,479.000 
freight  cars  in  service,  but  by  1920  this  number  had 
decreased  126.000  with  310,000  cars  in  bad  order.  Re- 
cent reports  from  the  carriers  show  that  they  now  have 
134,000  cars  less  than  at  the  transportation  peak  of 
1920.  Therefore,  it  is  essential  that  everv  industry 
take  action,  wherever  possible,  towards  relieving  the 
congestion  of  late  summer.  Such  action  would  greatly 
aid  the  carriers  and  enable  them  to  give  better  service 
to  all  shippers. 

If  contracts  were  awarded  in  the  fall,  construction 
companies  could  not  only  give  aid  in  the  transportation 
problem  by  making  certain  shipments  in  winter  and 
spring,  but  could  also  give  continuous  employment  to 
part  of  their  employees. 

Slack  Season  Employment. 

On  account  of  the  seasonal  character  of  construc- 
tion, which  is  one  of  the  most  seasonal  indus- 
tries, each  year  witnesses  an  enormous  fluctuation  of 
activity.  In  those  states  which  are  not  favored  by  a 
mild  climate,  an  elaborate  orsanization  is  assembled 
in  the  spring  and  a  few  months  later  is  scattered  as 
work  closes  down  in  the  fall. 

Workmen  thrown  out  of  employment  ty  the  closing 
down  of  conistniction  must  seek  employment  in  other 


industries  at  a  trme  when  other  industries  do  not  need 
them,  and  under  the  best  of  conditions  they  may  lose 
a  great  amount  of  working  time.  This  lack  of  employ- 
ment is  in  part  accountaible  for  much  of  the  turnover 
between  construction  and  other  industries.  Any 
action  whereby  more  continuous  employment  can  be 
furnished  will  doubtless  draw  more  competent  men  into 
construction  and  raise  the  efficiency  of  those  already 
so  engaged. 

Construction  companies  could,  if  awarded  contracts 
before  winter,  so  lay  out  and  execute  their  preliminary 
work  that  winter  employment  could  be  given  to  a  con- 
siderable number  of  men.  Heavy  grading  could  be 
carried  on,  materials  could  be  stock  piled  to  insure  a 
continuous  .supply,  and  material  distribution  plants 
could  be  assembled.  In  this  way  the  preliminary  work 
could  be  completed  before  concreting  weather  arrived, 
and  capacity  output  could  be  reached  early  in  the 
season.  Each  part  of  the  work  that  can  thus  be  carried 
on  during  the  ofT-season  helps  to  stabilize  construction 
activity. 

Seasonal  Fluctuation  in  Construction. 

Elimination  of  the  waste  in  any  industry  which  re- 
sults from  spasmodic  or  heavy  peak  demand  for  pro- 
duction, has  for  many  years  been  the  subject  of  careful 
study  by  public  service  and  other  corporations,  but 
until  very  recently,  the  same  factors  in  the  construction 
industry  have  received  but  scant  attention.  And  yet 
it  is  doubtful  if  any  other  industry  offers  a  more  fruit- 
ful field  for  improvement  in  peak  load  inefficiency 

Construction  activity  in  the  Central  and  Northern 
States  must  on  account  of  climatic  conditions  be  sub- 
ject to  wide  variations.  Bui  even  in  those  states  the 
amount  of  work  that  can  be  performed  outside  of  the 
period  now  commonly  regarded  as  the  construction 
season,  is  sufficient  to  materially  reduce  the  almost 
feverish  activity  of  late  summer  and  autumn,  and  by 
such  reduction  to  affect  the  economics  which  arise  from 
more  uniform  operation. 

Both  engineers  and  contractors  have  learned  that 
a  great  deal  of  construction  formerly  held  until  late 
spring  can  be  safely  and  economically  executed  during 
the  off  .season.  In  fact,  the  last  "three  years  have 
witnessed  a  great  amount  of  reinforced  concrete  build- 
ing carried  on  through  the  severest  weather.  This  of 
course,  is  not  advocated  in  the  case  of  concrete  road 
construction,  but  there  is,  however,  a  great  part  of  the 
l)reliminary  and  indirect  work  of  highway  building 
which  could  be  completed  during  the  winter  and  early 
spring  months  if  contracts  were  awarded  in  the  fall  of 
the  year. 

Continuous  Production  of  Materials. 

Seasonal  fluctuations  occur  not  only  in  the  con- 
struction industry  itself,  but  in  the  basic  industries 
supplying  its  materials,  and  in  a  general  way  benefit 
which  accrues  to  construction  reacts  also  to  the  benefit 
of  the  basic  industries.  Their  problems  of  labor  supply 
and  overhead  are  almost  alike.  By  lengthening  the 
construction  season  the  operating  season  for  various 
producers  of  material  is  also  increased.  Two  months 
added  in  the  spring  to  construction  would  mean  also 
two  months  added  to  the  season  for  producers  of 
gravel,  crushed  stone,  and  brick.  Their  overhead  cost 
would  be  reduced  accordingly  and  would  reflect  in  the 
cost  of  finished  roads.  Material  producers.  like  con- 
struction companies,  would  be  better  able  to  anticipate 
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the  market,  provide  for  equipment  and  lay  plans  for 
adequate  prduction. 

Increased  Efficiency  in  Road  Building 

Through  the  combined  influence  of  all  factors 
aflfected  by  fall  lettings,  a  general  reaction  toward  effi- 
ciency in  construction  would  ensue.  More  efficient 
operation  is  now  being  studied  by  many  engineers  who 
have  taken  up  contracting  as  a  profession,  and  their 
discussion  has  shown  a  numl^er  of  places  where  im- 
provement is  needed. 

To  begin  with,  considerable  heavy  grading  can  be 
done  between  months  of  November  and  April,  thus  en- 
abling a  construction  company  to  retain  the  nucleus 
of  a  permanent  field  organization-  These  men  could 
be  utilized  also  at  other  preliminary  work  to  eliminate 
much  of  the  dead  time  in  winter  during  which  the  per- 
manent field  organization  draws  pay.  Another  saving 
can  be  made  in  equipment  expense.  Contractors,  upon 
completion  of  their  work  in  the  fall  would  not  find  it 
necessary  to  remove  their  equipment,  ship  it  to  the 
storage  yard  and  then  reship  it  in  the  spring,  but  could 
ship  direct  to  new  work.  The  freight  of  at  least  one 
shipment,  and  loading  expense  involved,  are  in  that 
event  eliminated. 

Probably  the  greatest  improvement  is  made  poss- 
ible by  the  opportunity  offered  for  careful  investigation 
and  planning  during  the  slack  winter  months,  and  the 
possibility  of  retaining  a  larger  number  of  well  trained 
men.  One  of  the  most  common  sense  causes  of  in- 
efficiency upon  the  part  of  construction  organizations 
during  the  past  year  has  been  the  lack  of  skillful  mech- 
anics to  operate  and  maintain  the  specialized  road 
machinery  now  in  use.     Inexperienced  workmen  have 


frequently  broken  machines  which  delayed  operations 
of  the  entire  plant.  Any  plan  whereby  construction 
companies  will  be  enabled  to  retain  mechanics  and  in- 
struct them  over  winter  will  react  to  increase  effi- 
ciency. Such  a  plan  can  be  put  into  effect  if  contrac- 
tors know  in  the  fall  what  work  they  will  have  in  the 
following  spring. 

Completion  of  Planned  Highways. 

The  efficiency  of  a  road-building  unit,  while  of  in- 
terest to  the  state  highway  engineers,  is  not  their  most 
vital  concern.  They  are  interested  first  in  seeing  that 
the  state  receives  the  road  which  is  contracted  for  and 
receives  it  on  the  date  expected.  Very  few  contracts 
the  last  two  years  have  been  completed  on  time.  If 
the  conditions  of  1920  in  Illinois  could  be  approximated 
in  other  states;  that  is  if  the  work  could  start  without 
the  usual  delay  of  spring  letting,  several  contingencies 
of  construction  would  be  avoided,  and  the  various  high- 
way departments  would  doubtless  be  able  to  carry  out 
their  work  so  planned.  The  opinion  has  been  express- 
ed by  engineers  of  the  Illinois  Division  of  Highways 
that,  had  the  material  supply  not  failed,  it  would  have 
been  possible  with  the  early  start  of  1920  to  build  twice 
the  mileage  constructed  that  year,  and  build  it,  more- 
over, without  additional  administrative  charge  and 
with  very  little  overhead  .expense  to  the  constructors. 

Illinois  thus  gives  evidence  of  the  advantages  which 
accrue  from  an  early  start  in  the  spring,  and  their  effect 
upon  the  volume  of  work  performed.  The  conditions 
anticipated  by  engineers  and  contractors  have  been  so 
closely  verified  in  that  state  under  conditions  assimilat- 
ing fall  letting  that  its  advantages  are  no 'longer  to  be 
doubted. 


The  Time  of  Set  of  Concrete 

The  Various  Factors  Affecting  this  Important  Property  are 

Detailed — Manner  of  Measuring  Set — Practical 

Application  of  the  Flow-Set  Method 

By  Watson  Davis,  at  the  annual  meeting  of  the  American  Society  for  Testing  Materials. 

shaft  so  that  it  can  be  jolted  or  allowed  to  drop 
through  a  fixed  height  by  means  of  a  rotated  cam.  A 
mass  of  concrete  usually  in  the  shape  of  a  disk  or  trun- 
cated cone,  is  placed  on  this  table  top,  jolted  a  given 
number  of  times  and  its  increased  diameter  measured 
by  means  of  calipers.  The  diameter  after  jolting  div- 
ided by  the  original  diameter  and  multiplied  by  a  100 
gives  a  figure  which  is  a  criterion  of  "  flowability  "  or 
consistency 

The  flow  test  for  consistency  of  concrete  and  the, 
flow  test  for  time  of  set  of  concrete  are  intimately  con- 
nected. In  the  test  for  time  of  set,  the  rate  of  decrease 
in  flow  is  measured  as  follows:  A  number  of  disks  of 
concrete  are  moulded  and  at  stated  time  intervals  after 
mixing  are  tested  in  succession  for  flowability.  At  the 
beginning  of  the  test  the  disks  are  jolted  at  intervals 
of  an  hour,  but  the  intervals  between  jolts  are  decreas- 
ed as  the  flow  decreases.  As  the  concrete  stiffens  the 
flow  decreases,  and  the  time  at  which  the  point  of  no 
flow  is  reached  is  considered  the  time  of  the  set  of  the 
concrete.  In  practice,  a  flow  of  105  is  usually  consid- 
ered the  point  of  no  flow. 

That  the  wetter  the  consistency  the  slower  will  be 


The  "time  of  set"  of  concrete  is  an  important 
property  to  which  little  attenion  has  been  given. 
Specifications  for  the  time  of  set  of  neat  cement,  the 
principal  active  ingredient  of  concrete,  have  been 
formulated  and  used-  Much  investigational  work  has 
been  done  using  the  Vitat  and  Gillmore-needle 
methods  of  measuring  time  of  set  of  neat  cement, 
and  the  literature  is  filled  with  reports  of  settng 
time  tests  of  neat  cements  of  "  normal  consistency." 

But  a  measure  for  the  setting  qualities  of  concrete 
and  mortar,  the  forms  in  which  cement  is  used  com- 
mercially, has  not  been  developed  heretofore.  This 
paper  presents  a  method,  which  may  be  called  the 
"flow"  method,  for  measuring  time  of  set  or  rate  of 
stiffening  of  concrete. 

Briefly,  the  method  consists  of  determining  the 
time  at  which  the  concrete  ceases  to  "  flow,"  or  when 
it  is  no  longer  plastic.  This  is  accomplished  by  using 
the  "  flow  table,"  an  apparatus  developed  at  the  Bureau 
of  Standards  for  measuring  the  consistency  of  "  flow- 
ability  "  of  concrete-  -      , 

The  "  flow  table  "  is  a  table-like  apparatus  consist- 
ing of  a  rigid  frame  with  a  top  mounted  on  a  vertical 
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the  set  seems  to  be  a  general  law,  so  long  as  cement, 
mix.  and  aggregates  are  the  same.  In  every  case  in 
the  data  obtained  an  increase  in  initial  flowability  of  a 
given  mix  is  accompanied  by  an  increase  in  the  time 
of  set.  Except  for  the  influence  of  the  setting  quality 
of  the  cement  itself,  excess  water  producing  concrete 
is  the  most  important  factor  in  influencing  the  time  of 
setting  of  concrete.  The  retardation  of  set  is  most 
marked  in  the  leaner  mixes.  Tests  of  1:  1^:  3  con- 
crete gave  time  for  set  for  wet  consistency  5.5  hours, 
for  medium,  3.0  hours  and  for  dry,  1.25. 

Tests  on  neat  cement  gaged  with  22,  23,  and  24 
per  cent  of  water  indicate  that  for  each  per  cent 
increase  in  the  gaging  water  the  time  of  set  is  length- 
ened on  the  average  about  20  minutes.  Time-of-.set 
tests  on  neat  cement  using  25  and  30  per  cent  of 
water  also  confirm  this  conclusion. 

Effect  of  Richness  on  Set. 

A  rich  concrete  will  set  faster  than  a  lean  concrete, 
providing  the  two  concretes  are  of  the  same  consis- 
tency or  initial  flowability  and  are  made  of  the  same 
materials-  Neat  cement.  1 :  I1/2 :  3  concrete,  and  1:3:6 
concrete  of  approximately  the  same  relatively  wet  con- 
sistency were  tested.  Four  tests  of  each  mix  on  diff- 
erent days  were  made.  The  neat  cement  set  in  4.25 
hours,  the  1 :  I1/2 :  3  concrete  set  in  5.6  hours  and  the 
1:3:6  concrete  set  in  6.75  hours. 

Effect  of  Character  of  Cement  on  Set. 

The  character  of  the  cement  is  undoubtedly  the 
most  important  factor  that  influences  the  setting  time 
of  concrete.  Variation  of  gypsum  content,  method  of 
manufacture,  raw  materials  and  fineness  all  effect  the 
setting  properties  of  the  cement  and  these  properties  of 
the  cement  are  reflected  in  the  concrete  in  which  the 
cement  is  used.  In  view  of  the  fact  that  it  is  generally 
recognized  that  cements  of  different  character  may 
have  widely  different  setting  times,  the  tests  were  not 
carried  to  the  point  where  they  would  be  rigorously 
conclusive,  and  represent  results  of  single  tests  only. 

Cement  U  is  a  natural  cement  that  is  fairly  quick- 
setting.  Cement  L  is  a  Portland  cement  that  has 
normal  setting  properties,  while  cement  S  is  a  Portland 
cement  that  is  abnormally  slow-setting.  .Setting  tests 
of  these  three  cements  in  a  neat  mix  are :  Cement  U — 
1.9  hours:  cement  L — 3.5  hours:  and  cement  S. — 7.5 
hours.  The  percentages  of  water  determined  by  the 
routine  specification  test  for  "  normal  consistcncv " 
made  by  the  Vicat  needle  were  used.  Results  of  usintr 
these  cements  in  1  :  2>^  :  3^2  concrete  are  :  With  cement 
U  time  of  set  was  3^  hours,  with  cement  T>.  6  hours 
and  with  cement  S.  7  hours. 

While  the  setting  properties  of  the  cement  deter- 
mine in  a  large  measure  tbe  setting  properties  of  the 
concrete,  in  general,  the  differences  between  the  setting 
times  of  concretes  have  a  tendency  to  be  less  than  those 
between  the  setting  times  of  corresponding  neat 
cements.  For  the  other  tests  normal  setting  cements 
were  used. 

Relation  of  Time  of  Set  of  Neat  Cement  and  Concrete. 

As  pointed  out  above,  neat  cement  sets  faster  than 
the  concrete  made  from  it.  Conditions  of  tempera- 
ttire.  aggregate,  cement  content  and  consistency  mat- 
erially affect  the  setting  time  of  concrete,  and  while 
the  setting  properties  of  the  cement  as  determined  by 
a  needle  test  on  a  neat  mix  of  normal  consistency  are 
reflected  in   the  concrete,   they  are   changed  and  in- 


fluenced by  the  conditions  peculiar  to  the  concrete. 
For  these  reasons  it  is  believed  that  to  determine  the 
setting  properties  of  concrete,  tests  must  be  made  on 
the  concretes  themselves. 

Effect  of  Calcium  Chloride  on  Set 

Two  calcium-chloride  .solutions  were  used  with  1 : 
2 :  4  concrete.  One  referred  to  as  "  Compound  X  "  is 
sold  under  a  trade  name  and  is  approximately  a  30  per 
cent  .solution  of  calcium  chloride.  The  same  cement. 
aggregates,  proportions  and  consistency  were  used  in 
all  mixes  compared,  and  the  calcium  chloride  was  the 
only  variable  introduced.  In  all  cases  the  4  ner  cent 
calcium-chloride  solution  caused  the  set  to  take  place 
in  about  half  the  time  required  by  corresponding  mixes 
gaged  with  plain  water.  The  two  calcium-chloride 
solutions  from  different  sources,  but  of  the  same  con- 
centration  had  practically  the  same  effect  on  set. 

Effect  of  Temperature  on  Set. 

All  test  specimens  were  moulded  from  one  batch  of 
1.  25^  :  3^  concrete  under  normal  temperature  condi- 
tions and  then  subjected  to  the  temperatures  and  con- 
ditions stated  in  the  figure.  Both  the  high  and  low 
temperatures  are  often  met  with  in  practice.  The 
"  low "  temperature  was  just  above  freezing,  while 
"  high  "  temperature  corresponds  to  that  sometimes 
experienced  in  midsummer.  Concrete  at  "low"  tem- 
perature took  over  2.5  times  as  long  to  set  as  that  at 
high  temperature,  and  the  concrete  of  normal  tempera- 
ture set  4  hours  before  the  cold  concrete,  and  lyi  hours 
after  the  "  high  "  temperature  concrete. 

Strength  tests  on  3  by  6-in  cyclinders  kept  24 
hours  under  the  different  temperature  conditions  were 
made  and  the  average  of  three  tests  at  24  hours  under 
each  condition  showed  that  at  high  temperature  tb^ 
strength  was  2.5  times  normal  temperature  strength 
and  at  low  tem])erature  the  strength  was  one-sixth 
that  at  normal  temperature. 

While  it  is  possible  that  concretes  made  of  cements 
of  diflferent  composition  and  manufacture  would  not 
always  exhibit  these  large  differences  in  set  and 
strength  due  to  temperature,  undoubtedlv  the  results 
presented  are  indications  of  what  may  be  expected. 
In  general  the  lower  the  temperature  the  slower  a  given 
concrete  will  set.  and  the  higher  the  temperature,  the 
faster  it  will  set. 

Method  of  Measuring  Set  of  Neat  Cement. 

Tests  indicate  that  the  flow  method  gives  times  of 
set  that  are  somewhat  earlier  than  those  for  initial  set 
given  bv  the  Gillmore  needle  and  that  time  of  initial 
set  by  the  Vicat  needle  is  about  the  same  or  slightlv 
earlier  than  the  initial  set  by  the  Gillmore  needle. 

The  flow  method  of  measuring  time  of  set  is  fund- 
.iinetallv  diflferent  from  the  GJllmore  and  Vicat 
methods.  In  the  Gillmore  test  only  a  portion  of  the 
outer  surface  of  the  pat  is  tested.  The  Vicat  test  de- 
pends upon  the  penetration  of  a  needle  into  a  relatively 
small  portion  of  the  pat.  When  the  flow  time-of-set  is 
jolted  on  the  flow  table,  the  entire  mass  is  affected. 

The  flow  method  could  be  used  for  routine  method 
setting  tests  of  cement.  Two  set  test  pieces  could  be 
made  of  normal  consistency  paste  and  one  tested  at  one 
hour  and  the  other  tested  at  7  hours.  P^o^^sio^  could 
be  made  that  a  flow  of  105  should  not  be  reached  when 
1  hour  old  but  that  it  should  be  reached  by  the  end 
of  7  hours. 

Incidentally  it  is  believed  that  the  flow  table  is  a 
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better  apparatus  for  use  in  determining  "  normal  con- 
sistency "  of  neat  cement  than  the  Vicat  apparatus. 

Nature  of  the  Flow  Changes  Occurring  during  Setting. 

The  rate  of  the  change  in  flowabiiity  that  takes 
place  during  the  setting  time  seems  to  be  influenced 
by  the  consistency  and  cement  content  of  the  mix. 
When  the  mix  is  of  small  initial  fiowability  or  is  rich 
in  cement  content,  a  large  part  of  the  flow  (50  to  75 
per  cent)  is  lost  in  the  first  hour  after  mixing-  When 
the'  mix  is  of  wet  consistency  and  has  a  small  cement 
content,  the  decrease  in  the  first  hour  after  mixing  is 
smaller  on  a  percentage  basis,  but  during  this  first 
hour  the  rate  of  decrease  is  usually  higher  than  during 
any  otiher  period.  A  probable  explanation  nf  these 
initial  decreases  is  that  they  are  caused  by  a  combina- 
tion of  setting  and  absorption.  The  cement  and 
aggregate  gradually  absort)  water  during  this  period, 
thereby  doing  their  share  of  decreasing  the  fiowa- 
bility. 

Tests  not  reported  show  comparatively  rapid  de- 
crease in  fiowability  determined  at  short  intervals  (3. 
5  and  10  minutes)  after  mixing,  showing  that  there  is 
a  stiffening  of  the  mix  due  to  absorption  in  the  first 
few  minutes  during  and  after  mixing.  While  this  ab- 
sorption of  water  is  comparatively  more  rapid  in  the 
first  10  minutes  during  and  shortly  after  the  mixing, 
the  absorption  is  probably  not  completed  then. 
Although  diminished,  it  probably  continues  through 
the  first  hour  or  more  after  mixing,  and  combined  with 
a  true  setting  action,  causes  the  initial  decrease  referred 
io  above. 

It  was  thought  that  the  relatively  large  decrease  in 
fiowability  noted  above  might  be  due  to  an  actual  loss 
in  water  by  evaporation  or  other  cause.  Weighings 
of  several  test  specimens  of  the  various  series  were 
therefore  made  to  determine  their  possible  loss.  While 
.s/pecimens  stored  in  air  at  low  humidity  showed  losses 
of  water,  those  stored  in  the  moist  cabinet  at  high 
humidity  did  not.  As  initial  losses  in  fiowability  are 
noted  in  both  cases  it  is  concluded  that  loss  of  water 
is  but  a  minor  contributory  cause-  Tt  was  noted  that 
a  considerable  loss  was  due  to  leakage  of  water  from 
the  test  specimen  in  the  case  of  the  wetter  mixes,  and 
not  to  evaporation. 

Early  Strength  as  a  Measure  of  "  Final  Set." 

That  flow  time  of  set  corresponds  approximately 
to  the  initial  times  of  set  by  the  needle  methods  when 
used  for  neat  cement  has  been  shown  in  data  presented 
above.  But  the  final  tests  by  the  needle  methods  can 
be  applied  only  to  neat  cements,  and  even  then  are  of 
no  real  use  and  require  much  time  to  complete.  The 
test  needed  is  one  that  will  tell  the  condition  of  the  con- 
crete at  an  early  age  and  give  definite  information 
that  can  be  used  in  deciding  when  to  pull  forms,  or  to 
perform  some  other  operation.  A  compressive 
strength  test  at  an  early  age.  say  24  hours,  will  give 
such  information.  A  test  of  this  kind  is  suggested  as 
a  substitute  for  tests  of  final  set. 

Early  strengths  necessary  for  diflFerent  purposes 
could  be  determined  and  specified.  Some  cases  where 
such  a  test  would  be  important  are  to  determine  time 
■  for  removal  of  forms,  ability  to  carry  the  dead  load  of 
structure,  and  the  opening  of  concrete-paved  side- 
walks and  streets  to  traffic. 

There  is  no  general  relation  between  time  of  set 


and  strength  Some  tests  show  that  the  fastest  sett- 
ing mixtures  are  the  weakest  while  the  slowest  setting 
ones  have  the  next  highest  strengths.  In  the  case  of 
calcium  chloride  accelerated  mixes  those  that  set 
fastest  are  also  the  strongest. 

Uses  of  Flow-Set  Method. 

Probably  the  chief  use  of  this  method  of  making 
time-of-set  determinations  of  concrete  will  be  in  inves- 
tigational work  in  concrete  to  determine  the  effect  of 
various  factors  on  set.  It  is  also  capable  of  being 
applied  practically.  This  is  .shown  by  the  following 
example. 

A  floor  was  being  laid,  and  a  1  :  2  mortar  topping 
accelerated  by  using  a  calcium-chloride  solution  for 
gagging  liquid  was  used  for  one  portion,  while  the  rest 
was  laid  with  mortar  gaged  with  plain  water.  Flow 
set  determinations  were  made  and  the  opinion  of  the 
finishers  was  obtained  .  This  test  brought  out  the. fact 
that  a  mortar  of  a  flow  of  about  190  could  be  wood- 
floated,  while  when  it  had  a  flow  of  about  140  it  was 
in  about  the  right  condition  to  finish  with  a  steel 
trowel.  Once  these  flow  constants  were  determined 
for  the  table  and  mold  used,  preliminary  tests  could 
determine  very  closely  the  time  at  w.hich  floating  and 
finishing  could  be  begun. 

There  is  a  certain  minimum  consistency  or  flow- 
ability  of  concrete  that  can  be  used  for  certain  pur- 
poses, such  as  in  a  reinforced  concrete  building,  and 
the  length  of  time  that  the  concrete  retains  a  flow- 
ability  greater  than  the  minimum  can  be  determined  by 
the  flow  method. 

Undoubtedly  this  method  of  measuring  time  of  set 
can  be  applied  to  measuring  the  rate  of  stiffening  of 
limes,  plasters,  clays,  etc..  and  other  plastic  materials. 

Other  Factors  Affecting  Set. 

Factors  other  than  those  that  have  been  investigat- 
ed undouMedly  affect  the  time  of  set. 

The  kind  of  aggregate,  depending  largely  on  its 
absorptive  properties,  will  probably  be  found  to  in- 
fluence the  setting.  Concretes  made  of  absorptive 
clay,  slag,  and  stone  aggreerate  will  probably  set  faster 
than  .similar  concrete  made  of  non-absorptive  quartz 
aggregates. 

Similarly,  the  moisture  condition  of  the  aggregate 
will  tend  to  affect  the  set  of  the  concrete.  Wet  aggre- 
gate \vi\\  probably  accelerate  it  slightly. 

The  gradation  of  the  aggregate,  the  fineness  of  the 
sand  and  the  relative  amount  of  course  aggregates 
may  have  some  effect  on  set,  and  this  is  a  field  for 
future  study.  The  change  in  setting  time  caused  by 
the  addition  of  diflFerent  salts,  ad-mixtures  and  proprie- 
tary compounds  may  be  determined  by  the  method  de- 
scribed. 

It  s  believed  that  humidity  has  little  effect  on  set. 
although  no  correlated  data  are  presented  on  this  fac- 
tor it  should  be  noted  that  the  whole  test  snecimen  is 
used  in  the  flow-set  te.st.  and  that  for  that  reason,  sur- 
face drying  caused  by  low  humidity  probably  does  not 
materially  affect  the  result.  Humidity  nrobably  does 
affect  the  results  of  the  Gillmore  and  Vicat  methods 
of  determiniing  the  time  of  set  of  neat  cement  as  these 
tests  are  made  on  the  surface  rather  than  the  body  of 
the  test  specimen. 
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Concrete  Bins  and  Pits  lor  the 

Storage  of  Goal 

The  Portland  Cement  Association  Offers  Suggestions  for  the 

Maintenance  of  a  Goal  Supply  in  Connection  with 

Industrial  Plants — Methods  of  Storage 


Probably  no  other  industrial  situation  that  existed 
during  the  past  two  or  three  years  so  seriously  threat- 
ened our  economic  life  as  did  the  irref^ular  or  deficient 
coal  supply.  Some  time  during  that  period  practically 
every  manufacturing  plant  found  itself  confronted  by 
indefinite  suspension  of  operation.  One  can  hardly  im- 
agine that  any  greater  hardships  could  be  imix)sed  upon 
the  country  than  would  come  from  paralysis  of  in- 
dustry due  to  absence  of  coal  supply.  Everyone  is 
constantly  dependant  on  uninterrupted  normal  manu- 
facture and  distribution  of  food,  clothing,  heat,  power, 
light  and  other  commodities  that  are  essential  to  life 
itself — so  availability  of  coal  for  continuous  operation 
is  all  important. 

No  manufacturing  industry  would  expect  to  operate 
successfully  without  having  arranged  for  sufficient 
stocks  of  raw  materials  entering  into  its  finished  pro- 
duct, to  prevent  danger  of  their  depletion  below  certain 
established  requirements,  thus  insuring  uninterrupted 
production.  Yet  frequently  an  industry  fails  to  antic- 
ipate and  safeguard  its  fuel  requirements — and  with- 
out fuel  no  stock  of  raw  material  can  be  converted  into 
the  desired  finished  product.  Coal  storage,  which 
means  power  insurance,  is  therefore  insurance  against 
shutdowns.  Anything  that  interferes  with  continuous 
production  means  a  loss.  Not  all  of  this  is  expressed 
by  loss  of  profits  during  the  time  of  an  enforced  sus- 
pension of  operation.  There  must  be  added  overhead 
and  fixed  charges,  loss  in  efficiency  in  production  due 
to  disorganization  of  working  forces  and  delayed  deliv- 
ery on  contracts  with  possible  resultant  loss  of  val- 
uable patronage — often  secured  at  considerable  ex- 
pense :  that  there  are  other  losses  none  the  less  real 
every  indtrstrial  operating  executive  knows. 

Every  coal  user  .should  arrange  for  some  storage. 
Domestic  consumers  use  in  the  aggregate  but  a  relat- 
ively small  periccntage  of  our  total  coal  production,  yet 
they  should  be  prepared  to  store  the  greater  portion 
of  their  annual  requirements  at  any  time  their  dealer 
is  prepared  to  deliver  it.  Every  important  industry 
using  any  considerable  amount  of  coal'should  in  nor- 
mal times  kec])  a  supply  sufficient  for  at  least  thirty 
to  forty  days'  operation.  With  such  a  reserve  the  in- 
dustry is  independent  of  deficiencies  in  supply  caused 
by  railroad  congestion  or  mining  difficulties.  Tn  such 
cases  daily  deficiencies  in  recei]>ts  can  readily  be  made 
up  from  reserve  in  storage  until  increased  shipments 
enable  replenishment  of  reserve  to  normal  capacity. 
Coal  storage  is  thus  the  balance  wheel  which  keeps  the 
machiner}'^  of  production  going  without  interruption. 

Storage  of  coal  by  industrial  plants  is  also  needed 
for  reasons  other  than  insuring  continuous  operation. 
.Advantage  can  be  taken  of  the  most  favorable  price  in- 
ducements that  coal  operators  may  be  disposed  to  make 
contingent  on  delivery  any  time  during  a  stated  period. 
Such    inducements    are    usually    made    because    it    is 


known  that  during  certain  periods  more  transportation 
facilities  will  be  available  With  such  an  understand- 
ing between  coal  producer  and  coal  consumer,  the  for- 
mer can  plan  his  operations  sufficiently  in  advance  to 
take  advantage  of  any  subsequent  surplus  of  trans- 
l>ortation. 

Storage  Repuirements  and  Methods. 
Storage  requirements  and  the  methods  of  storage 
are  largely  determined  by  the  kind  and  quantity  ot 
coal  to  be  stored.  In  some  bituminous  coal  mining 
regions  there  are  large  quantities  of  relatively  low 
grade  coal  which  many  industries  could  use  profitably. 
Yet  these  coals  are  not  used  as  extensively  as  they 
might  be  simply  because  industrial  plants  have  failed 


Upper:  Combination  of  submer^ied  and  open  storage  with  un 
loading  bridge;  especially  adapted  to  i>oint*  of  transshipment  from 
water  to  railway  transportation. 

Lower:  Parallel  trestle  typeofoj>en  storage.  Coal  is  dumped 
from  cars  on  trestles  and  is  distrib\ited  and  reclaimed  by  locomotive 
crane  working  on  either  track.  The  longitudinal  retaining  walls 
increase  storage  capacity  for  given  areas.  The  dividing  walls  allow 
separation  of  various  grades  of  coal  and  serve  to  confine  any  fire 
from  8]>ontaneou8  combustion  to  the  compartment  where  it  origin- 
ates. 

to  provide  proper  storage  facilities  for  them.  Many 
of  these  coals  contain  proper  heat  value,  yet  because 
of  chemical  content  are  readily  subject  to  spontaneous 
combustion  when  improperly  stored  in  large  quantity. 
In  such  cases  the  storage  problem  is  simply  one  ot 
keeping  the  fuel  submerged  in  water.  Such  storage 
facilties  are  of  simple  construction.  They  involve  only 
watertight,  concrete  lined  pits  in  which  the  coal  can  be 
kept  constantly  submerged  until  required  for  use. 
Under  such  conditions  of  storage  these  low  grade  coals 
can  neither  ignite  in  storage  nor  while  .so  stored  lose 
any  o(  their  heating  value,  which  might  iMrcur  in  open 
air  storage. 

Among  the  pi^ints  to  be  considered  in  the  storage 
of  coal  by  the  individual  industr}.-  are:' 

Space  suitable  for  storage. 
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Convenience  and  economy  of  handlin<^  in  and  nut  of 
storage. 

Convenience  with  respect  to  point  of  consumption 
and  handling  equipment. 

Convenience  and  economy  of  handling  in  and  out  of 
of  storage  are  prime  requisites  for  large  industrial 
plants  and  for  public  utilities.  Facilities  should  permit 
moving  as  much  of  the  coal  as  possible,  direct  from 
storage  to  bunker  or  firing  floor. 

Elevated  bins  near  the  point  of  use  are  particularly 
convenient  as  coal  may  be  discharged  from  them  by 
gravity  for  firing  by  autoihatic  stokers  or  by  hand. 
Elevated  bins  are  ideal  for  storage  by  retail  dealers. 
If  such  bins  receive  coal  from  track  hoppers,  the  cost 
of  handling  will  usually  be  less  than  from  open-ground 
storage. 

Large  piles  in  open  air  storage  should  have  con- 
crete enclosures  and  dividing  walls  so  as  to  economize 
space  and  localize  fire  which  may  start  from  spontane- 
ous conbustion.  Accompanying  sketches  suggest 
several  methods  of  open  air  storage. 

The  parallel  track  type  without  trestle,  employed 
for  storage  on  a  large  scale,  requires  locomotive  cranes 
or  conveying  equipment  for  unloading,  storing,  re- 
claiming and  for  trans|)orting  from  storage  to  i)lace  of 
use. 

The    trestle    type   allows   dumping   directly    from 


Locomoii^e  Cran£> 


■Track  Hopper 


Plan 
Circular  type  of  open  storage.  C!oal  is  dumped  from  bottom 
dump  cars  into  track  hopper  and  is  distributed  and  reclaimed  by 
locomotive  crane  working  from  circular  track.  Maximum  stor- 
age for  given  ground  area  is  obtained  by  placing  exterior  circu- 
lar retaining  wall  at  a  distance  from  circular  crane  track  slightly 
greater  than  reach  of  crane. 

trestle,  and  in  conjunction  with  portable  handling  and 
conveying  equipment  can  be  used  to  store  coal  over  a 
considerable  area  each  side  of  the  trestle 

Circular  storage  is  especially  af)plicable  where 
available  ground  space  is  square  or  nearly  circular  m 
shape. 


Where  coal  is  received  from  boats,  the  moving 
bridge  type  unloader,  or  hoisting  tower  with  flight 
conveyors  is  usually  adopted.  In  such  cases  open 
storage  may  be  combined  with  under-water  storage. 
All  grades  and  mixtures  of  coal  can  be  stored  under 
water  with  positive  assurance  that  no  loss  will  be 
suffered  from  any  cause. 

Sidehill  storage  may  be  found  most  economical 
.vliere  there  is  considerable  slope  to  the  natural  ^rourd 
^'Urface  adjacent  or  convenient  to  the  point  of  use.  .A 
fairly  uniform  slope  covered  with  concrete  paving  and 
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Parallel  track  type  of  open  storage.  Concrete  enclosure  ami  iliv- 
iding  walls  conserve  ground  space  and  make  possible  flooding  one 
or  more  compartments  in  case  of  spontaneous  combustion.  Excav- 
ation from  pit*i  is  used  in  embankment  for  tracks  thus  increasing 
storage  capacity  for  a  given  area. 

having  concrete  dividing  and  retaining  walls,  and 
equipped  with  gates  and  chutes,  will  provide  for  load- 
ing directly  from  storage  to  cars  by  gravity,  or  in 
special  cases  for  chuting  directly  to  boiler  house 
fmnkers  or  bins. 

Effect  of  Storage  on  the  Properties  of  Coal. 

Extensive  experiments  in  coal  storage  have  been 
made  by  the  University  of  Illinois  Experiment  Station 
and  U.  S.  Bureau  of  Mines.  Circular  No.  6  and  Bull- 
etin no.  116  of  the  University  of  Illinois  Experipient 
Station,  bv  Mr.  H.  H.  Stock,  and  Tec<Hnical  Paner  lY:^ 
of  the  U.  S.  Bureau  of  Mines,  also  by  Mr.  Stock,  sum- 
marize the  results  of  these  experiments  in  coal  storage 
and  the  fundamental  factors  to  be  considered  in  provid- 
ing for  storage. 

It  has  been  proved  that  the  firing  qualities  of  coal 
are  not  affected  in  any  important  degree  by  storage, 
also  that  any  important  slowness  of  combustion  from 
storage  is  readily  overcome  by  regulation  of  draft  and 
by  modified  firing.  The  coke  and  gas  making  qualities 
of  coal  are  little,  if  any,  affected  if  the  coal  does  not 
heat  in  storage. 

Any  considerable  breakage  of  coal  as  a  result  of 
handling  is  objectionable  for  some  uses  and  also 
increases  the  tendency  to  snontaneous  combinstion, 
but  unless  breakage  ewes  so  far  as  to  increase  largely 
the  percentage  of  "  fines,"  it  is  of  little  imoortance. 

The  depth  of  the  pile  is  important  from  the  stand- 
point of  handling  or  loading  out  in  case  of  fire. 

Spontaneous  Combustion. 

Anthracite  coal  is  rarely  subject  to  spontaneous 
combustion.  In  bituminous  coal  spontaneous  combus- 
ion  is  due  primarily  to  the  generation  of  heat  through 
slow  oxidation  of  the  carbon,  accompanied  bv  condi- 
tions of  storage  which  prevent  the  heat  generated  from 
being  dissipated  rapidly  enough  to  keen  the  temoer- 
ature  of  the  coal  below  the  ignition  point.  As  air  is 
necessarv  to  sui>Dort  oxidation,  snontaneous  combus- 
tion will  be  prevented  if  air  is  excluded  from  the  coal. 
For  a  discussion  of  this  subject  reference  is  made  to 
Technical  Paper  235  of  the  U.  S.  Bureau  of  Mines. 

In  open  air  storage,  subdividing  the  piles  with  con- 
crete walls  will  assure  that  fire  resulting  from  spon- 
taneous combustion  will  be  confined  to  a  given  area. 
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and  will  facilitate  loading  out  the  coal  affected  so  that 
the  fire  may  be  extinguished. 

In  addition  to  making  spontaneous  combustion 
im!)ossi(l)ile,  under-water  sti>r-age  is  most  effective  in 
preventing  any  appreciable  loss  of  heat  value  through 
frradinl  oxidizn'.ion.  I'its  for  submerged  coal  storage 
should  be  concrete  lined  to  prevent  loss  of  water  and 
coal. 

Grades  of  coal  having  dififerent  degrees  of  tendency 
toward  spontaneous  combustion  should  not  be  i)iled 
together  in  open  storage.  When  placing  coal  in  stor- 
age, care  should  be  taken  to  prevent  any  considerable 
separation  of  lumps  and  fine  material,  as  an  accumula- 
tion of  fine  coal  at  one  spot  in  storage  contributes  to  the 
possibility  of  spontaneous  combustion.  Mine-run  coal, 
therefore,  should  be  placed  in  .storage  in  layers  and 
uniformly  distributed.  These  i>recautions  are  un- 
necessary, however,  with  submerged  storage. 

Pieces  of  oily  waste,  wood  and  other  combustible 
material  should  be  kept  out  of  large  open  air  piles  of 
stored  coal. 

Coal  stored  in  tight  elevated  bins  may  readily  be 
flooded  in  case  spontaneous  combustion  threatens- 
Tn  fact,  bins  may  be  divided  into  compartments  when 
built,  so  that  in  case  of  spontaneous  combustion  not 
all  of  the  coal  stored  will  be  in  danger. 

Conclusions. 

It  is  evident  that  coal  in  storage  provides  insur- 
ance against  reduced  output,  or  enforced  shut-down  of 
an  industrial  plant  due  to  inability  to  get  from  day  to 
day  necessary  coal  for  operation.  Stored  coal,  there- 
fore, is  the  balance  wheel  which  equalizes  supply  of 
such  fuel  for  power  purposes. 


Facilities  for  storing  coal  place  the  purchaser  in 
the  desirable  position  of  giving  the  seller  opportunity 
to  arrange  for  delivery  at  his  convenience,  which  in 
general  is  also  of  advantage  to  the  purchaser. 

All  classes  of  coal,  particularly  the  low  grades, 
which  in  open  storage  may  suflfer  loss  of  heating  value 
or  be  particularly  subject  to  spontaneous  combustion, 
can  be  safely  stored  in  concrete  pits  where  the  fuel 
can  be  submerged  as  required. 

When  elevated  storage  is  arranged  ffir  by  concrete 
bins,  danger  of  fire  from  external  storage  is'  removed. 
Concrete  structures  are  also  free  from  depreciation 
and  require  little  or  no  maintenance. 

Concrete  walls  divide  the  storage  pile  and  concrete 
paving  on  the  ground  area  provide  the  next  best  Insur- 
ance against  spontaneous  combustion  to  concrete  lined 
pits  and  tight  concrete  elevated  bins.  Concrete  pave- 
ment over  the  storage  area  greatly  facilitates  reclaim- 
ing the  coal  and  prevents  inclusion  of  dirt  while  re- 
claiming. 

Concrete  driveways  throughout  the  open  air  storage 
areas  will  facilitate  movement  if  the  coal  is  handled  by 
team  or  truck. 

Neither  the  firing  nor  any  other  quality  of  coal  is 
injuriously  aflFected  by  storage. 

Storage  of  coal  aflFects  in  a  beneficial  way  both  its 
production  and  transportation.  Industry  is  bound  to 
benefit  by  anything  that  will  increase  available  trans- 
portation facilities.  The  good  eflFect  of  stabilizing  coal 
production  so  as  to  allow  a  proper  average  output 
throughout  twelve  months  insteading  of  crowding  the 
major  portion  of  that  output  within  a  seven  or  eight- 
months'  period  is  usually  reflected  in  more  satisfactorv 
contract  prices. 


Efficiency  in  Hand  Shovelling 

Some  Hints  of  Practical  Value  to  Contractors  as  to  the  Methods  of 

Improving  the  Output  of  Their  Labor  Forces — The  Proper 

Use  of  the  Shovel— Effect  of  Rest  Periods 


The  foundation  of  efTicient  shoveling  is  the  intelli- 
(."•ent  d'rection  of  himian  eneruv.  A  m'an  possesses  a 
certain  amount  of  energy  which  he  can  use  each  day 
without  injury  to  himself.  The  amount  varies,  of 
course,  with  dififerent  men.  Some,  on  account  of 
superior  strength  and  endurance,  can  expend  more 
than  the  average  amount  of  energy,  while  others  of  a 
weaker  constitution,  can  not  put  forth  as  much  as  the 
average.  Men  of  the  latter  class  should  not  be  used 
where  efficient  and  economic  shoveling  is  desired,  but 
should  be  transferred  to  other  work  which  they  are 
phvsicallv  able  to  iierform  in  an  efficient  manner,  for 
if  they  are  employed  as  shovellers  at  the  same  rate  of 
nay  as  efficient  workmen,  not  only  are  the  shovelini; 
costs  increased  and  the  tons  per  man — or  any  other 
measure  of  efTiciency — decreased,  but  there  is  also  a 
tendency  for  a  spirit  of  discontent  to  grow  among  the 
workmen.  The  first  ste  i.  then,  in  securing  econonvi- 
results,  is  the  elimination  of  those  men  who  are  physi- 
cally unfit  and  the  selection  of  men  who  are  capable  of 
performing  the  amount  of  work  required  of  efficient 
shovellers. 


By  B.  G.  Best  in  "Engineering  and  Contracting" 

Methods  of  Increasing  Shovelling  Output 


1  laving  selected  men  of  the  proper  tvne  the  next 
step  is  to  provide  an  incentive  which  will  create  in  the 
men  a  desire  for  increased  production.  Working  for 
wages  the  average  man  will  do  just  as  much  work  as  is 
necessary  to  hold  his  job.  A  driving  boss  will  increase 
the  amount  of  work  done,  but  the  results  will  not  be 
satisfactory  because  the  men  are  working  because  they 
have  to,  and  not  because  they  have  any  desire  to  do  a 
good  day's  work.  When  a  number  of  men  are  work- 
ing in  widely  separated  places,  the  results  of  driving 
are  even  less  satisfactory.  Another  method  of  speed- 
ing up  the  work  is  to  so  proportion  the  size  of  the 
shovel  gang  and  the  capacity  of  the  wagons,  carts  or 
cars  used  that  not  more  than  five  minutes  will  be  re- 
quired for  the  gang,  working  steadily,  to  fill  the  wagon, 
and  to  run  the  wagons  on  such  a  schedule  that  short 
resting  period,  but  no  loafing  time,  will  be  allowed 
between  trips.  A  more  satisfactory  method  is  the  use 
of  a  bonus  or  contract  system  of  pa>-nient,  properlv  de- 
vised and  properly  used.     With  sikH  a  system  each 
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man  has  a  personal  interest  in  the  work  and  knows  that 
the  amount  earned  depends  only  on  the  amount  of 
material  moved. 

Good  Working  Place  Important. 

No  matter  how  willing  he  may  be,  a  man  cannot 
achieve  thfe  best  results  in  a  poor  working  place,  for  if 
he  is  using  part  of  his  available  energy  to  combat  the 
effects  of  poor  ventilation,  dust,  heat,  high  humidity 
pow'der  smoke  or  gas,  he  has  that  much  less  energy 
to  use  in  his  work.  Proper  ventilation  is  an  all  impor- 
tant factor,  especially  in  mining.  Considerable  incon- 
venience and  discomfort  is  caused  in  many  metal  mines 
by  the  high  temperature  caused  by  the  high  temper- 
ature caused  by  the  oxidation  of  timber,  and  by  the 
high  relative  humidity  of  the  air.  Even  hot,  humid 
places  may  be  made  comfortable,  however,  if  sufficient 
velocity  is  imparted  to  the  air.  If  a  man  must  work 
in  a  place  filed  with  powder  smoke  or  gas  the  ill  effects 
will  not  disappear  with  the  smoke  or  gas,  but  will  re- 
duce his  efficiency  for  the  greater  part  of  the  shift,  or 
even  longer.  A  cramped  working  place  has  the  same 
effect  as  emery  dust  in  the  bearings  of  an  engine.  To 
do  good  work  a  man  should  have  at  least  2^  ft-  of 
space,  measured  along  the  edge  of  the  pile. 

Nature  of  Material  and  Shoveling  Speed. 

The  nature  of  the  material  bears  an  important  re- 
lation to  the  ease  and  rapidity  with  which  it  is  handled. 
To  take  an  efficient  shovelful  of  very  light  material 
requires  a  shovel  so  large  that  in  a  confined  working 
space  it  will  be  clumsy  and  akward.  Heavy,  wet, 
and  sticky  materials,  such  as  clay,,  are  hard  to  load 
and.  stick  to  the  blade  of  the  sh'ovel  in  unloading 
Sand  or  other  fine  materials  can  be  shovelled  easily 
from  any  part  of  the  pile,  but  a  pile  if  hard,  chunky 
ore  must  be  shovelled  from  the  bottom,  and  even  when 
steel  plates  are  used  it  is  sometimes  difficult  to  handle 
this  kind  of  material.  A  sightly  moist,  or  fine  mater- 
ial, or  a  dry  hard  dry  material  such  as  wheat  or  corn.- 
The  weight  of  the  material,  its  consistency,  and  the 
size  of  the  fragments  or  particles  must  be  considered 
in  estimating  the  cost  or  speed  of  shovelling. 

Size  and  Shape  of  SHovel. 

In  handling  any  kind  of  material  the  most  effective 
work  is  done  with  a  shovel  wlhich  holds  a  load  of  21  lb. 
The  efficiency  and  advantages  of  using  such  a  shovel 
are  questioned  no  longer.  Although  a  shovel  holding 
less  tran  21  lb.  will  permit  the  handling  of  a  greater 
number  of  shovelfuls  per  minute  than  will  a  21 -lb. 
shovel,  the  amount  of  material  handled  will  be  approx- 
imately proportionate  to  the  capacity  of  the  shovels. 
A  No.  2  shovel  will  carry  a  load  of  not  more  than  15  lb. 
of  ordinary  earth.  Therefore  21  loads  with  a  No.  2 
shovel  will  be  required  to  move  the  same  amount  of 
earth  that  would  be  moved  in  15  loads  with  a  21-lb 
shovel.  In  other  words  the  efficiency  of  a  No.  2 
shovel  in  handling  ordinary  earth  is  about  70  per  cent. 
The  same  shovel,  however,  will  be  100  per  cent  efficient 
in  handling  a  fine,  heavy  ore.  It  is  rtodily  seen  that 
the  wieight  of  material  to  be  handled  will  determine 
the  size  of  the  most  efficient  shovel.  Depending  also 
upon  the  nature  of  the  material  is  the  shape  of  the 
sihovel.  The  lateral  curvature,  or  curl  of  the  blade 
helps  to  keep  the  load  on  the  shovel.  While  a  shovel 
havmg  a  blade  of  cruicible  steel  or  special  shovel  steel 
will  Cost  more  than  one  with  a  stamped  sheet  steel 
blade.-the  superior  wearing  qualities  of  the  first  type 


will  be  well  worth  the  additi(Hial  cost.  A  one-piece 
blade  is  preferable  to  one  of  two  (jr  more  pieces. 
Another  important  factor  in  choosing  a  shovel  is  the 
lift,  or  vertical  distance,  when  the  blade  of  the  shovel 
is  flat  on  the  floor,  from  the  floor  to  the  end  of  the 
handle.  A  small  lift  nece.ssitates  too  much  bending 
and  too  great  a  lift  increases  the  difficulty  of  pushing 
the  shovel  into  the  pile.  With  D-handle  shovels  lifts 
as  high'  as  24  in.  have  been  used  with  satisfactory 
results.  Because  less  work  is  required  in  both  loading 
and  lifting,  7^  to  10  per  cent  more  material  can  be 
moved  with  a  long-handled  shovel  than  with  the  short 
or  D-handle,  tool- 
Placing  a  shovel  of  proper  size,  shajjc,  and  construc- 
tion in  the  hand  of  a  strong  and  willing  worker  does 
not  make  an  efficient  shoveler.  The  fact  that  it  is  not 
e:enerally  recognized  that  many  men  do  not  know  how 
to  use  a  shovel  in  the  most  efficient  manner.  However 
an  investigation  will  show  that  some  men,  with  no 
greater  effort  than  others,  can  handle  25  or  36  per  cent, 
more  material  simply  because  they  know  how  to 
shovel.  The  proper  way  for  a  right-handed  man  to 
use  a  shovel  is  described  below.  Holding  the  handle- 
D  in  the  left  Hand  and  with  the  right  grasping  the 
handle  15  t>r  18  in.  from  the  end, take  a  position  near 
the  pile  and  facing  it,  with  the  right  foot  pointing  a- 
head  and  the  left  about  18  in  behind  the  rigbt  and 
pointing  outward.  Now.  restin.g  the  right  forearm  on 
the  right  leg  just  above  the  knee  and  holding  the  shovel 
handle  on  the  right  leg,  crouch  forward,  bending  the 
knees  and  back,  and  push  the  shovel  into  or  under  the 
pile,  bringing  the  left  inside  of  the  left  'eg,  and  using 
the  weight  of  the  body  and  the  thrust  ot  the  knees  and 
left  leg  to  help  the  arms.  If  shoveling  into  a  low  ca. 
near  the  pile  straighten  the  knees  and  partially 
straighten  the  back,  turning  the  body  slightlv  to  thi 
right,  and  cast  the  load  over  the  shoulder.  In  using 
tne  long-handled  shovel  stand  with  the  right  side  to- 
ward the  pile.  Hold  the  shovel  with  the  left  hand 
about  6  in.  from  the  end  of  the  handle  and  the  right  2V2 
or  3  ft.  lower.  Resting  the  right  foreartti  on  the  right 
leg  as  before  force  the  shovel  into  the  pile  with  a  side 
thrust  of  *-hte  body.  Straig'nten  the  knees  and  batK".  an<f 
cast. 

Advantages  of  the  Shoveling  Platform. 

Any  except  fine  material  should  he  shoveled  from 
the  bottom  of  the  pile,  not  only  because  the  shovel  can 
be  forced  under  the  pile  more  easily  than  under  it:, 
but  because  in  shoveling  from  the  bottom  the 
upper  {)art  of  pile  becomes  loosened  and 
rolls  down  where  it  can  be  handled  easily  and 
qviickly.  With  most  materials  difficulty  will  be  en- 
countered in  pushing  the  shovel  even  under  the  bottom 
of  the  pile  unless  a  shoveling  platforri  is  used.  In 
its  simplest  form  a  shovelling  platform  is  a  layer  of 
1-in.  thick  boards  laid  on  the  ground  and  on  which  the 
material  is  thrown  or  dumped.  When  New.  such  a 
platform  will  decrease  the  actual  shoveling  time  from  5 
to  20  per  cent.  In  time,  however,  the  boards  wll  crack, 
splinter,  and  w^arp,  and  the  saving  in  .shoveling  time 
will  be  lessened.  A  platform  of  steel  plates  will  last 
indefinately  and  will  increase  the  shoveling  efficiency 
from  10  to  30  per  cent.  When  it  is  impracticable  to 
ise  a  large  platform  of  ,<heet  steel  small  individu' 
plates  can  be  used  to  advantage.  In  cleaning  up  thi 
remnants  of  a  large  pile  of  soft  coal  which  had  beei. 
dumped  on  a  plank  platform,  shovelers  averaged  11 
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sliovel  loads  l>er  minute.  By  using  a  number  of  steel 
plates,  2Y>  or  3  ft.  square,  placed  along  the  edge  of  the 
pile,  the  number  of  loads  |)er  minute  was  increased  to 
1. 

Effect  of  Height  in  Shoveling  Speed' 

Also  affecting  the  shoveling  speed  is  the  height  to 
which  the  material  nnist  l)c  lifted.  To  (Obtain  the  max- 
imum efficiency  the  height  of  tihe  car  or  cart  into  which 
the  material  is  being  loaded  should  not  exceed  30  to  ."^.3 
in.  Increasing  the  height  12  in.  will  reduce  the  amount 
of  material  handled  by  approximately  2  per  cent,  anfl 
increasing  the  heigiht  by  2  ft.  will  cause  a  reduction  of 
etticiency  from  7jX  to  10  i)er  cent.  Each  additional  6- 
in.  increase  will  be  accompanied  by  a  corre.sponding  7^ 
to  lU  jer  'Cent,  reduction,  until  a  height  of  6  or  8  ft.  is  ' 
reached.  For  heights  greater  than  these,  which  are  the 
maximum  heights  to  which  material  can  be  lifted 
etti'cienliy  vviin  long-handled  sihovels,  respectively, 
staging  should   be   used   and   the   material   rehandled. 

The  amount  of  material  handled  is  influenced  to 
some  extent  by  the  distance  from  the  material  pile  to 
tuc  wa.^on  or  car.  'I  he  best  results  are  obtained  when 
this  distance  is  between  3^  and  4^  ft. 

Effect  of  Rest  Periods  on  production.. 

Recent  investigations  in  different  industries  have 
shown  that  when  workers  are  given  rest  periods  at 
regular  i;redeterm!ned  intervals  they  will  produce 
more  and  at  a  uniform  rate,  than  when  they  choose 
their  own  rest  periods.  In  one  instance  the  introduc- 
tion of  rest  periods  aggregating  25  per  cent  of  the  total 
lime  resulted  in  a  30  per  cent  increase  in  production. 
These  investigations  have  demonstrated  that  resting 
time  has  a  dctinite  iiiHuence  on  the  size  and  rate  oi 
])rodu'Ction  and  is'  as  important  as  working  time. 
Under  ordinary  conditions  a  man  whose  worik  consists 
entirely  o\  shoveling  will  sipend  from  one-third  to  one 
half  of  his  time  resting,  and  even  under  the  most 
favorable  conditions  a  man  can  not  .spend  more  than 
70  or  80  per  cent  of  his  time  in  actual  shoveling.  This 
does  not  mean,  however,  that  the  best  results  will  be 
obtained  when  a  man  spends  20  or  30  per  cent  of  his 
time  doing  nothing. 

Alternating  shoveling  with  other  operations,  such 
as  picking  or  tramming,  will  reduce  the  period  of  idle- 
ness and  at  the  same  time  afford  a  rest  from  the  hard 
work  of  shoveling.  In  tunnel  work  for  instance,  it  is 
not  uncommon  to  have  three  gangs  of  s'hovelers,  or 
muckers  in  one  working  place.  While  Gangs  1  and  2 
are  loading  a  car  (iang  3  remov^es  the  car  which  has 
just  been  filled,  returns  to  the  face  with  an  empty  car, 
and  picks  down  the  ])ile  [ox  the  other  gangs.  When 
the  car  has  been  tilled  it  is  removed  by  Gang  3.  In  this 
way  each  tivan  spends  two  thirds  of  his  time  shovel- 
ing and  the  remainder  in  tramming  picking  and 
resting. 

Contract  System   in   Iron   Mines  in   Lake   Superior 
District. 

In  the  underground  iron  mines  of  the  Lake  Sup- 
erior district  it  is  customary  ft>r  the  miners  to  work  Ijv 
contract,  drilling,  blasting,  mucking,  tramming  and 
timbering,  for  which  they  receive  a  specified  price  per 
ton  for  ore  removed  or  per  foot  of  advance.  Two  good 
men  will  shovel  2.600  lb.  of  fine  ore  into  a  car  3  ft.  8  in. 
high  in  about  five  minutes.  Two  or  three  minutes  will 
usually  be  sufficient  time  to  tram  to  the  nearest  raise, 
dump  and  return  with  the  empty  car,  and  after  resting 
a  few  moments  the  men  are  ready  to  load  another  car. 


\\  (»rking  in  this  way  a  man  spends  from  one-half  to 
two-thirds  of  his  time  in  shoveling  and  about  the  same 
proportion  of  the  remaining  time  in  tramming.  Cars 
of  different  sizes  have  been  used,  and  although  the 
smaller  cars  are  easier  to  load  and  can  be  used  in 
smaller  places,  the  best  results  have  been  obtained  with 
a  sulb-level  car  having  a  capacity  <A  at  least  a  ton  of 
broken  ore-  In  addition  to  the  increased  amount  of 
tramming  time  made  nece/sary  by  the  use  of  smaller 
cars,  there  is  a  psychological  effect  on  the  men  which 
should  not  be  overloojced.  Loading  a  car  regardless 
of  its  capacity  is  a  task  to  be  completed,  and  a  man  will 
sitbconsciously  try  to  complete  that  ta.'k  in  one  o  )era- 
tion  and  will  relax  when  that  operation  is  finished.  In 
other  words  he  derives  just  as  much  satisfaction  from 
filling  a  '-4 -ton  car  as  he  does  from  loading  a  car  of 
twice  that  size  and  will  probably  take  the  same  amount 
of  rest  in  either  case.  Loading  two  J^-ton  cars,  there- 
fore, requires  the  same  amount  of  muscular  energy  but 
twice  as  much  mental  energy  as  is  required  to  fill  one 
car  holding  a  ton.  l-'urthermore.  under  a  contract 
system  an  additional  small  car  at  the  end  of  the  shift 
may  mean  only  15  ct.  more  pay,  which  is  almost  neg- 
ligible, but  a  extra  car  of  the  large  size  will  represent 
an  additional  30  ct.,  which  is  worth  working  for. 

Requirements  for  Economic  Shoveling. 

Summarized,  the  three  recpiirements  for  economic 
and  efficient  shoveling  are : 

1.  The  selection  of  men  who  possess  an  adequate 
supply  of  human  energy. 

2.  The  creation,  among  the  men,  of  a  desire  for 
greater  production  and  a  willingness  to  expend  their 
energy  in  the  performance  of  useful  work. 

3.  The  use  of  tools,  appliances,  and  methods  best 
suited  to  the  material  to  be  handled  in  order  to  obtain 
the  highest  results  from  the  energj'  expended. 

In  fulfilling  these  requirements  the  following  fac- 
tors must  be  considered,  all  of  which  will  affect  the 
speed  and  cost  of  .shoveling. 


TABLE  I 

_}4atv>tt     rit     UTQCFi^ 

n  or  rar 
5ft.  6ln. 

Case. 

2ft.  Gin 

.  4ft.  6in 

.  5fl.0in 

6ft.  OIn 

1— L,oads   per   minute    

.     7.00 

6.37 

6.72 

5.08 

4.45 

Pounds  per  minute. 

.119 

108 

97 

86 

75 

H — Loads   per   minute    . . . 

.     8.00 

7.27 

6.55 

5.82 

5.08 

Pounds   per   minute. 

.136 

123 

111 

99 

86 

ni — Loads  per  minute    ... 

.   10.00 

9.10 

8.17 

7,26 

6.3S 

Pounds   per  minute. 

.170 

154 

139    . 

123 

108 

IV— Load.i  i>er  minute    . . . 

.    11.00 

10.00 

900 

8.00 

7.00 

Seconds  per  load  . . . 

.     E.4S 

8.00 

6.67 

7.50 

8.SS 

Seconds  pushing   . . . 

.     J.45 

3.45 

3.45 

3.45 

3.45 

Seconds    lifting    

.     2.00 

2.55 

3.22 

4.05 

5.13 

Pounds   per   minute. 

.187 

170 

153 

13fi 

119 

V — Loads  per  minute   ■ . . . 

.   10.10 

9.23 

8.37 

7.60 

6.70 

Seconds  per  load  . . . 

.     5.9.i 

6.50 

7  17 

8.00 

9.0S 

Seconds  pu.-iMng    . . . 

.     3.95 

3.95 

395 

395 

3.95 

S.13 

Seconds    lifting    

.     2.00 

2.55 

3.22 

4.05 

Pounds  per   minute. 

.212 

194 

178 

157 

13* 

VI— Loads  per  m.inute    ... 

.   12.10 

10.90 

9.7J 

8.57 

7.43 

Seconds  per  load   . . . 

.     4.95 

5.50 

6.17 

700 

808 

Seconds  pushing   . . . 
Seconds   lifting    

.     2.95 

2.95 

2.95 

295 

Its 

.     2.00 

2.55 

3.22 

4.05 

513 

Pounds   per   minute. 

.254 

229 

204 

ISO 

1S« 

\"II— Ijoads  per  minute  ... 
Seconds  per  load   . . . 

.   13.45 

12.00 

1060 

9.83 

7.93 

.     4.45 

5.00 

5.67 

(.50 

758 

Seconds  pushing    . . . 

.     2.45 

2.45 

245 

2.45 

I.4S 

Seconds    lifting    

.     2.00 

2.55 

J. 22 

4.05 

5.13 

Pounds  per   minute. 

.:S3 

2i2 

222 

I»4 

ICC 

VIII— Loads    per    minute. 

.   16.20 

13.30 

12.00 

10.43 

9.12 

Seconds  per  load   . . . 

.     3.95 

4  SO 

500 

5.75 

C.S8 

Seconds  pushing   ... 

Seconds    lifting    

Pounds   per   minute. 

.     2.20 

2.20 

220 

X.M 

3.10 

.     1.75 

2.30 

2.80 

3.55 

438 

.319 

280 

252 

tl» 

193 

TABLE  11— 

HELATIVE  EFFICIENCY. 

-Height 

of  wagon  or  car- 
5ft.  Oin.  Sft.  tin. 

2ft.  Bin. 

4ft.  Sin 

Cft.  Ola.' 

Case   T 

..  S7.S 

33.8 

30  1 

27.0 

33.7 

esse  II 

..  4t.6 

38.7 

34.8 

31.0 

S7.0 

fase  in .' 

. .  S3.2 

48.4 

43.5 

38.S 

33.8 

Ca.*.e   IN' 

5S.7 

53.3 

4S.0 

4J.7 

37.3 

Case    \' 

fits 

SO.S 

55.2 

49.25 

43  C 

Ca.xe   VI 

79.7 

71.8 

64.0 

56.4     . 

4S.» 

CK.se   VII 

.    SS.75 

79.0 

69.7 

C«.8 

S2.I 

Case   VIII 

.100.00 

878 

790 

(*.7 

C0.3 
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1.  The  man — his  pihysical  and  mental  condition. 

2.  The  method  of  superintendence  and  payment. 

3.  The  condition  of  the  working  place. 

4.  The  nature  of  the  material  to  be  handled. 

5.  The  shovel— its  size,  shape,  and  construction. 

6.  The  method  of  shoveling. 

7-  The  surface  from  which  the  material  is  shoveled. 

8.  The  height  to  which  the  material  must  be  lifted. 

9.  The  horizontal  distance  which  the  material  is 
thrown. 

10.  The    proportion    of  time    which   is   spent   in 
sihoveling,  other  operations  and  resting. 

Comparison  of  Effects  of  Various  Factors  in  Speed  of 
Shoveling. 

The  effects  of  these  various  factors  are  illustrated  by 
the  follo'winjr  example,  which,  obviously,  is  of  little 
value  except  for  purposes  of  comparison.  The  man  is 
of  average  strength  and  intelligence,  and  knows  the 
correot  method  of  usinj;-  the  shovel.  The  material  is 
broken  rock,  the  pieces  being  of  various  sizes  and 
irregular  shapes.  In  Case  1  the  man  is  working  for 
wages,  in  a  hot,  stuffy  working  place,  and  does  nothing 
but  shovel.  Under  such  conditions  he  will  throw  seven 
.■hovelfuls  of  rock  per  minute  into  a  car  ZVi  ft.  hi^h 
supposing  that  the  material  is  of  such  a  weight  that  a 
No.  2  shovel  will  hold  17  lb.,  in  one  minute  the  man 
will  handle  119  lb.  of  material.  For  other  heights  of 
car  the  number  of  loads  per  minute  and  the  pounds  per 
minute  are  shown  in  Table  1.  In  Case  2  the  man  loads 
his  car,  and  returns  to  his  working  place.  In  doing 
this  he  rests  the  musics  which  ha\e  been  used  in 
shoveling  and  possibly  gets  a  breath  of  cooler  air. 
Consequently  he  can  increase  his  shoveling  speed  to 
the  figure  shown  in  Table  1  In  Case  3.  the  man  is 
working  by  contract  instead  of  for  wages.  He  has  an 
interest  in  his  work  and  realizing  that  he  will  be  paid 
1  )!•  \-  hat  he  d(ies.  he  will  increase  his  efforts  with  the 
results  shown.  If  the  man  is  now  transferred  to  a 
good,  roomy  working  place,  with  plenty  of  fresh  air, 
he  will  be  able  with  the  same  amount  of  energy  to 
accomplish  the  results  shown  for  Case  4.  In  this  and 
in  the  succeeding  cases  is  shown  the  time  in  seconds 
required  to  push  the  shovel  into  or  under  the  pile,  as 
well  as  the  time  to  lift  the  loaded  shovel  to  the  top  of 
the  car,  discharge  the  load,  and  lean  over  preparatory 
to  pushing  the  shovel  into  the  pile  for  a  second  time. 
It  will  be  noticed  in  Case  4  that  the  pushing  time  re- 
mains constant  at  3.45  seconds  for  all  heights  of  cars, 
and  that  the  liiting  time  increases  with  the  height  of 
car.  Replacing  the  17-lb.  .shovel  with  one  taking  load 
of  21  lb.,  Case  V,  will  possibly  increase  the  loading 
time  by  ^  second,  but  will  also  increase  the  amount 
of  material  handled.  In  all  of  the  preceding  cases  the 
man  has  been  shoveling  material  that  has  been  dump- 
ed or  thrown  on  the  uneven  ground  or  the  irregular 
floor  of  a  tunnel,  but  in  Case  6  the  material  has  been 
thrown  on  a  board  platform,  which  decreases  the  push- 
ing time  by  one  second,  with  a  corresponding  increase 
in  the  number  of  loads  per  minute.  If  a  steel  plat- 
form is  used.  Case  7,  the  shoveling  speed  will  be  still 
further  increased.  Using  a  long-handled  shovel  will 
decrease  both  the  pushing  and  the  lifting  time,  with 
the  results  shown  in  Case  8. 

Considering  the  highest  output — 319  lb.  per  minute 
— to  be  100  per  cent,  the  various  efficiencies  under  the 
different  conditions  are  shown  in  Table  2. 

Although  the  recent  development  of  mechanical 
leaders  has  been  rapid,  hand  shoveling  still  is,  and  for 


some  time  will  continue  to  be,  an  important  factor  in 
both  construction  and  mining  operations,  and  for  this 
reason  time  and  money  spent  in  raising  the  efficiency 
of  shoveling  will  be  well  repaid  in  decreased  costs  and 
increased  production. 


Alkali  Corroded  Steel  Water 
Main  Protected  by  Concrete 

The  Dominguez  Water  Co.,  near  Los  Angeles, 
Cal.,  has  made  successful  use  of  reinforced  concrete 
jacketing  as  a  ])rotection  to  steel  i>ii)e  badly  corroded 
in  strong  alkaline  soil.  After  experimenting  with  vari- 
ous liquid  protective  coating,  which  proved  unsatis- 
factory, it  was  noted  the  leaks  repaired  by  plugging 
the  light  steel  pipe  with  redwood  and  covered  with  a 
rich  cement  concrete  band,  were  well  preserved  even 
after  several  years.  This  experience  suggested  a  rein- 
forced concrete  casing  on  extensive  pipe  lines.  Mr. 
G.  H.  Hand  describes  the  work  in  a  recent  issue  of 
"  Concrete." 

The  Ramcho  .'^an  Pedro,  or  Dominguez  Rancli,  as  it 
is  known  locally,  consists  of  a  tract  of  land  some  17,000 
acres  in  extent.  In  general,  the  surface  of  the  land  is 
comparatively  flat,  with  the  exception  of  some  1,500 
acres  comprising  what  is  known  as  Dominguez  Hill, 
which  rises  along  an  elevation  of  195  ft.  above  sea  level. 
The  .soils  vary  in  character  from  a  sandy  loam  to  a 
heavy  adobe,  the  latter  containing  alkaline  salts  in 
various  degrees. 

To  supply  an  adequate  amount  of  irrigation  water 
for  this  tract  of  land,  the  owners  of  the  Rancho  in  1921 
la'd  out  a  very  comprehensive  system  of  piping  and 
constructed  a  pumping  station  with  a  daily  capacity  of 
16,000,000  gals.  Water  for  this  station  was  developed 
from  si.x  casing  wells,  each  12  in.  in  diameter  and  aver- 
aging about  1,000  feet  in  depth.  This  water,  which  is 
exceptionally  pure  and  soft,  is  brought  to  the  surface 
by  compressed  air  and  is  discharged  into  a  large  sett- 
ling basin,  where  any  sand  carried  up  from  the  water 
bearing  strata  is  dropped  before  the  water  is  taken  up 
by  the  pumps  and  passed  through  the  mains. 

The  entire  piping  system  is  divided  into  three  units 
each  operating  against  a  different  head.  The  first  unit 
consi.sts  of  40,646  ft.  33-in.  diameter  riveted  steel 
force  main,  with  laterals,  and  is  constructed  of  No.  10 
gauge  material.  This  main  passes  through  a  stretch 
of  river  silt,  then  through  a  heavy  adobe  and  finally 
through  a  light  sandy  soil  free  from  corrosive  salts. 
This  line  is  crossed  by  three  electric  railway  tracks, 
and  tests  show  the  presence  of  stray  currents  along  the 
main.     The  working  head  on  this  main  is  100  ft. 

The  second  unit  comprises  15,000  ft.  of  20-in.  dia- 
meter riveted  steel  force  main,  with  laterals,  con- 
structed of  No. 10  gauge  material  and  operating  against 
a  head  of  207  ft.  This  main  supplies  the  Dominguez 
rection  and  turns  north  before  encountering  the  heavy 
alkaline  adobe  through  which  N.  I  main  passes.  Little 
trouble  has  been  had  with  this  stretch  of  pipe. 

The  third  unit  consists  of  15,600  ft.  of  20-in.  diam- 
eter riveted  steel  force  main,  with  laterals,  constructed 
of  No.  14  gauge  material  and  sustaining  a  head  of  65 
ft.  This  latter  line,  while  it  avoids  the  heavily  alka- 
line adobe,  nevertheless  passes  through  some  soil  more 
or  less  spotted  with  alkaline  salts  and  as  it  is  construct- 
ed of  light  material  has  occasioned  considerable  trouble 
and  a  high  maintenance  cost. 
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Since  the  inception  of  the  project  the  maintenance 
costs  on  all  pipe  passing  through  the  "  adobe  belt " 
nave  been  very  high  and  in  fact  more  than  23,000  ft.  of 
8-in.  diameter  steel  riveted  laterals,  passing  through 
what  is  known  as  the  Nigger  Slough  section,  have  been 
totally  destroyed. 

Our  33-in.  force  main  passes  through  this  same  lo- 
cality and  we  were  obliged  to  re-lay  a  1,500-ft  section 
which  had  become  seriously  pitted  and  corroded.  How- 
ever, it  was  apparent  that  it  was  only  a  question  of  a 
short  time  imtil  the  entire  main  passing  through  this 
alkaline  section  would  be  destroyed  and  the  expedient 
of  placing  a  protective  shell  of  concrete  around  the 
threatened  sections  of  the  pipe  was  resorted  to.  A 
section  of  badly  corroded  pipe  was  selected  and  the 
concrete  shell  placed  about  it  as  an  experiment.  This 
experimental  covering  was  placed  in  1918,  and  al- 
though this  section  had  reported  a  countless  succession 
of  leaks  prior  to  the  time  of  concreting  it,  we  have 
ncer  had  a  leak  in  it  since  that  time. 

Jacket  of  Concrete. 

At  this  time  about  6,500  ft.  of  33-in.  diameter  main 
has  been  covered  with  a  jacket  consisting  of  a  2-in. 
shell  of  concrete,  reinforced  with  heavy  wire.  In  plac- 
ing this  jacket  a  steel  form  is  used,  consisting  of  two- 
semi-circular  plates  which  are  bolted  tightly  together 
at  the  bottom,  but  leave  a  gap  of  about  4  in.  across  the 
top,  through  which  the  concrete  is  poured-  The  ends 
of  the  form  are  closed  by  a  circle  of  2-in.  rope  placed 
between  the  pipe  and  the  form.  This  provides  not 
only  a  tight  end  joint,  but  insures  a  uniform  spacing 
of  the  forms  which  are  made  up  in  4-ft.  sections. 

Before  placing  the  concrete,  the  pipe  is  carefully 
scraped  down  and  cleaned  with  steel  brushes,  all  small 
leaks  are  plugged  with  redwood  plugs,  and  a  thin  wash 
of  neat  cement  is  applied.  The  reinforcing  is  then 
placed,  the  latter  consisting  of  circumferential  rings 
of  two-strand  No.  10  gauge  twisted  wire,  spaced  at 
4-in.  intervals.  The  steel  forms  are  then  placed  and  the 
concrete  jxjured,  the  latter  consisting  of  a  1:1  mix  of 
cement  and  coarse  sand.  The  forms  are  removed  36 
hours  later,  and  small  piers  of  1 :3 :6  concrete  are  placed 
under  the  pipe  at  15-ft.  intervals  to  support  it  while 
the  next  section  of  supporting  earth  is  removed  and 
the  operation  repeated.  While  the  forms  remain  in 
place  the  same  force  of  men  is  digging  out  another 
section  and  jireparing  the  pipe  for  the  application  of  the 
concrete.  After  the  removal  of  the  forms  the  concrete 
is  wet  down  daily  and  seasoned  thoroughly  before  the 
trench  is  back-filled  and  the  pipe  covered.  To  date 
we  have  had  only  two  instances  of  leaks  in  sections 
where  this  concrete  shell  had  been  applied.  Both  of 
these  were  due  to  weather  cracks,  which  were  imde- 
tected  before  backfilling  the  trench. 

Following  are  data  on  cost  of  this  work  for  1918. 

Volume  per  lin.  ft.  =  .056  cu.  yds. 

Per  100  ft.  section  =  R.63  cu.  yds. 

Cost  cement  =  $3.15  per  bbl.  net. 

Cost  sand  =  $1.00  per  yd. 
Proportion  of  mix,  1:1;  38%  voids. 

(."enient=lbbl.  =  3.80  cu.  ft.,  at  2.15  per  bbl.  =  .556  per 
cu.  ft. 

Sand — 1  cu.  yd.  =27  cu.  ft.,  at  1.00  per  yd.  =  .037  per 
cu.  ft. 

Reinforcing  wire  at  $5.00  per  100  lbs.  =  .05  per  1  lb. 

Spacing  in  reinforcing  wrr?  =  4in.  or  .30  lin.  ft.  wire  per 
lin.  ft.  of  concrete,  allowing  18  in.  per  wrap  for  kinks  and  lap. 
Cost  of  wire  per  ft.  =  .00455. 


Cost  per  30  ft.  equivancnt  to  1  ft.  of  concrete  =  .1365. 
Costs  of  Material  per  100  ft.  section. 

Cement,  104.4  cu.  ft.,  at  .566  $S9.0« 

Sand,  100.4  cu.  ft.  at  .37  3.94 

Wire,  3,000  ft.  (285  lbs.),  at  .00455   13.65 

Piers. 
3.5  cu.  per  pier. 
&'/2  piers  per  100  ft.  length. 
Mixture — 1:3:6. 
.843  cu.  yds.  concrete  per  100  ft. 

Cement,  .9263  bbls. $2.00 

Sand,  .3863  cu.  yds.    387 

Gravel,  .7830  cu.  yds .783    3.17 

Total  cost  material   $79.85 

Labor  Placing  Concrete 

6  men,  at  $2.25  per  day  $13.50 

1   man,  at  $3.33  per  day   3.33 

1  team,  at  $1.00  per  day 1.00 

Total   $17.83 

This  force  would  place  an  average  of  45  lin.  ft.  per  day  in- 
cluding piers. 

Coct  per  ft.  on  above  basis  =  .396. 
Cost  per  100  ft.  above  basis  =  $39.60. 

Labor — Trenching    and    Backfill. 

Same  force  as  above,  $17.83. 

A  combined  trench  and  backfill  averaging  19.6  ft.  per  day 
was  completed  by  the  force. 

Cost  per  ft.  on  above  basis  $     .905 

Cost  per  100  ft.  above  basis  $  90.55 

Recapitulation. 
100  foot  lengths — 

Material     $  79.85 

Labor     39.60 

Trench  and  fill  90.55 

$210.00 

Total  cost  per  foot  =   $     2.10 

Experience  has  demonstrated  that  for  the  protec- 
tion of  large  diameter  pipes  this  method  has  been  very 
satisfactory,  as  it  has  practically  eliminated  a  heavy 
maintenance  charge  in  a  section  where  conditions  were 
\xry  unfavorable,  at  a  very  much  lower  figure  than 
that  of  replacement  with  new  pipe,  which  in  turn  would 
have  in  a  comparatively  short  time  deteriorated  to  the 
same  extent  as  the  first  installation. 

The  labor  charge  is  practically  as  great  in  the  case 
of  small  pipes  as  in  respect  to  larger  diameters,  making 
the  operation  unprofitable,  so  that  we  are  not  attempt- 
ing any  extensive  work  of  this  character  with  out  lat- 
erals, which  are  in  8-in.  and  10-in.  diameters,  but  are 
replacing  the  steel  lines  with  wire-bound  redwood 
stave  pipe  which  have  given  eminently  satisfactory 
service  in  the  alkaline  soils  here  on  the  Rancho. 


For  many  years  the  Brown  Hoisting  Machinery 
Co.  has  been  building  buckets  ranging  in  capacity 
up  to  15  or  20  tons  for  loading  machinery,  bridge 
cranes,  etc.  This  experience  has  now  been  made  use  of 
in  producing  a  clamshell  bucket  which  is  a  worthy 
addition  to  the  present  line  of  buckets.  This  new 
clamshell  is  a  powerful  digger  and  has  manganese 
steel  digging  edges  which  can  be  easily  replaced  when 
worn.       One  of  its  strong  features  is  that  it  has  few 
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parts,  which  are  easily  accessible,  and  if  repairs  become 
necessary  they  can  be  made  right  on  the  job  Bronze 
bushings  are  used  and,  throughout,  the  bucket  is  de- 
signed to  reduce  wear  to  a  minimum.  They  are  made 
in  3/4  yard,  1  yard,  1^  yard  and  2  yard  sizes.  A 
leaflet  describing  these  buckets  has  been  prepared  and 
will  be  furnished  to  any  of  our  readers  who  may  be 
interested. 


Power  Situation  in  the 
Province  of  Quebec 

By  R.  J.  BEAUMONT 
In  a  brief  survey  of  the  electric  power  developments  and 
possibilities  of  the  Province  of  Quebec  two  outstanding  fea- 
tures are  to  be  observed,  the  most  important  of  which  is  the 
amount  of  water-power  that  yet  remains  to  be  utilized  for  this 
purpose,  and  of  secondary  importance  the  rapid  develop- 
ments of  water-power  for  electrical  generating  purposes  dur- 
ing the  last  twenty  years. 

There  are  throughout  the  Province  a  number  of  small 
water-powers  that  have  been  used  for  supplying  mechanical 
power  for  a  great  many  years  which  were  in  use  before  elec- 
tric light  was  commercialized,  this  latter  form  being  the  first 
practical  use  of  electrical  energy.  These  powers  were  and 
some  are  still  used  for  operating  pulp  and  paper  mills,  saw 
mills,  grist  mills  and  for  such  similar  purposes. 

One  of  the  most  important  early  examples  of  the  appli- 
cation of  water-power  for  electrical  purposes  in  Canada  was 
the  development  of  the  falls  at  St.  Narcisse  on  the  Batiscan 
River.  A  plant  of  a  little  more  than  1,000  horsepower  was 
built  and  the  power  conveyed  to  Three  Rivers,  a  distance 
of  about  16  miles.  An  interesting  feature  of  this  little  plant 
is  that  it  was  the  first  used  to  generate  power  for  high  tension 
transmission  in  the  British  Empire,  electric  power  being  de- 
livered over  the  transmission  line  at  11,000  volts  in  1895.  It  is 
a  very  small  undertaking  when  considering  voltages,  amounts 
of  power  and  distances  dealt  with  successfully  to-day. 

We  will  consider  in  a  few  words  the  growth  of  develop- 
ment around  Montreal  during  the  past  twenty  years.  The  first 
plant  of  importance  may  be  said  to  be  the  Lachine  plant.  This 
plant  has  been  in  operation  since  1898  and  has  a  capacity  of 
approximately  15,000  h.p. 

Simultaneously  with  the  construction  of  this  plant  there 
was  put  into  operation  the  Chambly  plant  with  a  somewhat 
larger  capacity.  The  Soulanges  plant  on  the  Soulanges 
Canal  just  below  the  Cedar  Rapids  plant  was  completed  in 
1908. 

In  addition  to  these  plants  which  were  constructed  to 
supply  the  demand  of  the  city  of  Montreal  for  power,  the  year 
1903  saw  the  putting  into  operation  of  a  generating  plant  at 
Shawinigan  Falls  and  the  transmission  of  power  to  Montreal. 
At  that  time  the  proposal  to  send  power  in  from  Shawinigan 
to  Montreal,  a  distance  of  100  miles,  was  considered  a  very 
speculative  scheme  by  many  people  and  the  experiment  was 
watched  with  great  interest. 

After  the  completion  of  the  first  wood  pole  line  to  Mon- 
treal another  similar  line  was  soon  undertaken  and  owing  to 
the  continued  demand  in  Montreal  the  year  1911  saw  the  com- 
'  pletion  of  a  double  circuit  steel  tower  line  supplying  power 
at  100,000  volts,  making  four  lines  in  all  between  Shawinigan 
Falls  and  Montreal.  There  is  in  addition  another  double 
circuit  steel  line  in  course  of  construction. 

In  1911  a  plant  at  St.  Timothee  was  put  into  operation,  this 
plant  taking  power  from  the  Beauharnois  Canal  with  a  trans- 


mission   line   to   Montreal,   the   capacity   of   this   plant    being 
approximately  :iO,000  h.p. 

The  next  large  development  after  the  development  at 
Shawinigan  Falls,  and  one  which  represented  a  definite  pro- 
gressive step  in  hydro-electric  engineering  developmenT;,  in  so 
far  as  this  country  is  concerned,  was  the  construction  of  the 
Cedars  Rapids  plant.  This  plant  was  a  large  engineering 
undertaking.  It  is  a  low  head  plant  with  12  vertical  type 
units  of  approxiately  11,000  h.p.  each.  The  final  development 
provides  for  18  such  units.  This  plant  supplies  power  to 
Montreal  and  also  power  to  Massena  where  it  is  used  for  in- 
dustrial purposes.  v 

The  latest  large  plant  to  be  put  into  operation  for  the  pur- 
pose of  providing  power  for  Montreal  and  vicinity  is  the  plant 
at  Grand  Mere.  This  plant  has  a  capacity  of  about  120,000 
h.p. 

It  will  be  seen  from  the  foregoing  that  the  development 
has  been  rapid.  In  the  same  manner  to  perhaps  a  lesser 
degree,  a  similar  development  has  occurred  in  Quebec  City 
but  space  is  too  limited  to  deal  with  the  subject  at  length. 
During  the  same  period  throughout  the  Province  of  Quebec 
there  has  been  constructed  a  large  number  of  small  plants 
for  electric  power  purposes.  We  might  instance  St.  Anne 
de  Beaupre,  Sherbrooke,  Drummondville  and  many  others. 

Undoubtedly  a  practically  inexhaustible  source  of  electrial 
power  has  been  of  the  greatest  value  in  developing  the  Pro- 
vince in  the  past  few  years  and  will  continue  to  do  so  for  many 
years  to  come.  Considering  this  effect  in  Montreal  we  see 
a  city  using  a  tremendous  amount  of  electric  power,  each  year 
seeing  a  rapid  increase  in  demand  over  previous  years,  and 
we  may  instance  as  indicative  of  this  growth  the  load  on  the 
plants  at  Shawinigan  Falls. 

In  1905  the  load  was  20,000  h.p.;  in  1910-50,000  h.p.  irf  1920-- 
220,000  h.p.  The  effect  on  certain  industries  is  to  be  easily 
seen.  For  example,  in  the  asbestos  mining  industry  the 
presence  of  the  asbestos  and  the  availability  of  electric  power 
has  made  Quebec  the  foremost  producer  in  the  world.  Again, 
in  the  paper  industry  a  tremendous  amount  of  power  is  used  and 
the  last  few  years  have  seen  an  almost  incredible  increase  in 
the  production  of  paper  and  in  the  amount  of  power  used  for 
this  purpose. 

Parallel  with  the  work  of  construction  of  systems  to  fill 
the  needs  of  the  larger  cities  there  has  proceeded  the  building 
of  a  network  of  transmission  lines  to  serve  the  smaller  towns 
and  villages.  This  network  extends  on  the  north  shore  of  the 
St.  Lawrence  River  west  from  Quebec  City  to  and  beyond 
Montreal  and  in  a  somewhat  similar  way  on  the  south  shore. 
This  work  of  connecting  up  the  smaller  communities  is  con- 
tinually going  forward,  though  the  smallness  of  the  commun- 
ities and  the  distance  of  their  location  from  the  main  trans- 
mission line  often  makes  the  matter  of  giving  them  service 
a  difficult  problem  from  the  financial  viewpoint,  and  the  serv- 
ing of  some  of  the  more  distant  scattered  farming  commun- 
ities is  a  problem  yet  to  be  dealt  with. 

The  cost  of  electric  power  compares  to  advantage  with 
Ontario  considering  the  expensive  developments  at  Niagara 
Falls.  Also,  in  Ontario  compared  with  the  Province  of 
Quebec,  where  private  undertakings  are  the  rule,  is  the  fact 
that  the  public  ownership  of  the  electrical  properties  takes 
away  for  taxation  purposes  a  large  source  of  revenue  to  the 
Province. 

The  Hydro-electric  developments  in  the  different  parts  of 
the  Province  have  been  exceedingly  favored  by  nature  with 
regard  to  the  fact  that  they  lend  themselves  to  the  easy  uti- 
lization of  the  power  at  minimum  cost,  Shawinigan  Falls  itself 
perhaps  being  the  best  example  of  such  a  condition  to  be 
found  anywhere  in  the  world. 
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Mainly  Constructional 

Eait  and  West — From  Coast  to  Cout 


Winnipeg  announces  that  no  further  housing  loans  will 
be  available  this  year,  as  all  the  funds  have  been  disposed  of. 
During  the  year  319  loans  were  approved  and  $899,000  loaned. 

A  disastrous  fire  which  occurred  at  Annapolis  Royal,  N.  S., 
a  few  days  ago,  caused  damage  amounting  to  about  $2,50,000, 
Total  insurance  carried  in  the  destroyed  area  totalled  about 
$125,000. 

About  fifty  workmen's  dwellings,  of  the  bungalow  type, 
are  being  erected  at  the  present  time  in  Silverthorn  district, 
Toronto.  The  community  spirit  prevails,  the  builders  taking 
turns  in  helping  one  another. 

The  Canadian  Gary  Motor  Trucks  Corporation  will  estab- 
lish a  plant  at  Fort  William,  Ont.,  to  supply  the  Western 
Canada  demand.  This  is  a  new  subsidary  company  of  the 
American   firm   and   will   be   capitalized   at   $4,500,000. 

.\n  early  start  is  anticipated  on  the  municipal  bridge  over 
the  C.  P.  R.  tracks  at  Hochelaga,  P.  Q.  Plans  for  the  struc- 
ture, which  will  cost  about  .$250,000.  arc  ready  and  every- 
thing is  in  readiness  to  go  ah-ead  with  the  calling  of  tenders. 

Messrs.  Dodge  Bros.,  of  Detroit,  have  purchased  a  35- 
acre  tract  of  land  at  Sandwich,  Ont.,  with  350  ft.  water  front- 
age, and  it  is  rumored  they  are  contemplating  the  erection  of  a 
large  assembling  plant  on  the  site.  The  purchase  price  of 
the  land  was  $287,000. 

The  associated  Boads  of  Trade  of  Temiskaming  District, 
Ont.,  met  recently  at  Haileybury  and  prepared  a  memoran- 
dum for  presentation  to  the  Provincial  Government,  asking 
for  a  yearly  expenditure  of  $2,250,000  on  good  roads  in  the 
northern  part  of  the  province. 

The  moveable  plant  of  the  Sir  John  Jackson  Company, 
I.imited,  the  large  English  construction  firm,  which  recently 
closed  up  its  Canadian  branch  at  ictoria,  B.  C,  will  be  ship- 
ped to  England  on  the  company's  ship  "Mafalfa"  which  ar- 
rived at  Victoria  about  the  end  of  last  month. 

Count  D'Armaiid.  chairman  of  the  "  France  Au  Canada" 
train,  which  visited  the  Toronto  Exhibition,  assured  the  Ex- 
hibition authorities  before  departing  from  the  city,  that  he 
would  recommend  to  the  French  Government  the  erection  of 
a  permanent  building  at  the  Exhibition  grounds,  for  the  dis- 
play of  products  of  France. 

The  Board  of  Education  at  London,  Ont..  has  authorized 
its  architects  to  go  ahead  with  the  preparation  of  plans  for 
a  sixteen-room  collegiate  institute.  Plans  will  be  prepared 
in  such  a  way  as  to  provide  for  the  erection  of  an  eight-room 
structure  at  the  present,  allowing  for  the  addition  of  eight 
more  rooms  when  required  in  the  future. 

It  has  been  announced  that  a  conference  of  city  engineers, 
town  planning  experts  and  architects  will  be  held  at  Montreal 
on  September  29  and  30  and  October  1,  at  the  Place  Viger 
Hotel.  This  conference  is  the  outcome  of  a  growing  real- 
ization that  Montreal  needs  a  comprehensive  town  planning 
development  scheme  to  keep  pace  with  its  industrial  growth. 

A  building  concern  at  Toronto,  Superior  Homes. Ltd.,  has 
oflfered  to  finance  the  building  of  streets  through  the  district 
in  which  they  are  building  their  houses,  this  money  to  be  paid 
back  by  the  city  within  a  specified  time,  at  the  usual  rate  of 
interest.  This  offer  is  made  in  view  of  the  fact  that  in  1921 
appropriation  for  this  purpose  has  already  been  spent  by  the 
city. 


The  School  authorities  at  Toronto  have  authorized  the 
use  of  enamelled  brick  in  the  construction  of  basement  walls 
in  several  of  the  new  schools  and  additions  Though  this 
type  of  construction  is  dearer  in  first  cost,  it  is  believed  this 
difference  will  be  made  up  in  maintenance  expense,  besides 
giving  a  more  attractive  and  sanitary  wall,  also  one  more 
easily  kept  clean. 

The  city  of  Halifax  got  a  bad  scare  recently  when  five  of 
the  battery  stills  at  the  Imperial  Oil  Company's  plant  in  that 
city  exploded  early  one  morning.  The  explosions  could  be 
heard  for  a  long  distance  and  brought  thousands  of  citizens 
out  of  their  beds,  fearing  a  repitition  of  the  1917  disaster.  The 
fire  was  soon  brought  under  control,  however,  and  no  casual- 
ties resulted.  The  stills  were  five  of  a  battery  of  twelve  in- 
stalled last  year  at  a  cost  of  $1,000,000. 


Personal 


Sir  Robert  Borden  was  recently  elected  to  the  Board 
of    Directors   of   the    British    American    Nickel    Corporation. 

Messrs.  Banigan,  Armstrong  &  Thompson  Ltd.,  arch- 
itects of  Toronto,  have  changed  their  name  to  N.A.  Armstrong 
Co,  Ltd,  and  will  continue  to  carry  on  their  business  with  the 
same  organization  as  formerly  at  7  King  St.  E. 

Mr.  H.  C.  McMordie,  until  recently  associated  with  the 
Trussed  Concrete  Steel  Company,  has  opened  an  nflficc 
in  the  Bartlet  Building,  Windsor,  Ont..  where  he  will 
carry  on  the  business  of  consulting  engineer.  Mr. 
McMordie  for  the  past  nine  years  has  been  connected  with 
the  above  mentioned  firm,  during  Ithe  last  two  years  of 
which  period  he  occupied  the  position  of  chief  engineer. 
Previous  to  that  he  had  been  connected,  in  an  engineer- 
ing capacity,  with  the  Canadian  Bridge  Co.  and  '  before 
that  had  occupied  the  position  of  municipal  engineer  at 
.Xorth  Battleford,  Sask.  Mr,  McMordie  is  an  associate 
member  of  the  Engineering  Institute  of  Canada. 

Following  is  a  list  of  the  officers  elected  at  the  recent 
annual  convention  of  the  British  Columbia  Good  Roads 
League:  Hon.  president,  W.  A.  MacKenxie,  Penticton;  presi- 
dent, Mayor  R.  H.  Gale,  Vancouver,  B.  Q.;  secretary,  H.  F. 
Bird,  Vancouver;  treasurer,  J.  W.  Cunningham.  New  West- 
minster; 1st  vice-president.  Mayor  J.  J.  Johnston,  New  West- 
minster; 2nd  vice-president.  Noble  Binns.  Trail;  3rd  vice-presi- 
dent. Aid.  J.  R.  Colley,  Kamloops;  4th  vice-president.  Mayor 
H.  B.  Rochester,  Prince  Rupert.  Directors:  Reeve  D.  W. 
Poppy.  Langley;  J.  R.  Agar,  New  Westminster;  Mayor  T. 
Pitts,  Duncan;  Reeve  G.  Watson,  Sannich;  Mayor  C.  F.  Cost- 
erton  Vernon;  J.  W.  Jones,  Kelowna;  Mr,  Waterman,  Prince- 
ton; Mayor  C.  F.  McHardy,  Nelson;  .\ld,  Frank  Woodsidc 
and  A\d.  F.  Croone,  Vancouver;  Reeve  E.  H.  Bridgeman, 
North  Vancouver;  J.  H.  Schofield.  Trail;  J.  McLeod,  Ross- 
land;  W.  H.  Wilson,  Cranbrook;  E.  Henniger.  Grand  Forks; 
F.  Lome  Roe,  Penticton,  and  H.  J.  Perry,  Prince  George 


Trade  Incorporations 

Montreal  Wire  Works.  Ltd..  with  head  office  at  Mont- 
real, capital  $20,000,  to  manufacture  articles  of  wire. 

The  CanaKiian  Construction  Co.,  Ltd..  with  head  office 
at  Montreal,  capita!  $299,000.  to  carry  on  the  business 
of  general  contractors. 

The  Three  Rivers  Construction  Company,  with  head 
office  at  Three  Rivers,  P.  Q..  capital  $49,000.  to  manufacture 
and  deal  in  brick,  tile,  cement,  plaster,  stone,  etc. 
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Road  Work  Hampered  by  Lack 
of  Co-ordination 

Now  that  the  road  construction  season  is  drawing 
to  a  close,  one  may  be  permitted,  perhaps,  to  do  a  little 
moralizing,  drawing  attention  in  so  doing,  to  some 
defects  in  the  systems  of  many  contractors  that,  read- 
justed, will  redound  to  an  improvement  in  working 
efficiency  and  to  an  increase  in  profits.  An  examin- 
ation of  information  gathered  from  road  jobs  in  various 
parts  of  the  coimtry  shows  a  very  wide  variation  in 
the  outputs  of  different  organizations.  Of  course, 
this  is  to  be  expected  in  the  case  of  operations  that  are 
carried  out  in  widely  separated  localities  and  under 
very  divergent  conditions.  However,  even  in  contracts 
where  conditions  of  material  supply  and  methods  of 
operation  are  similar,  a  study  of  the  man-day  output  in- 
dicates a  very  marked  difference  in  performance. 

The  surmise  must  be,  since  other  factors  are  about 
equal,  that  differences  in  management  are  to  blame  for 
this  condition,  and  in  investigating  further,  it  is  found 
that  the  lost-time  element,  through  lack  of  co-ordinat- 
ion of  the  outfit  and  the  crew  is  mainly  responsible  for 
the  poor  character  of  many  a  contractor's  work.  Many 
organizations  have  operated  through  the  season  with 
negligible  lost  time,  but  many  more  have  suffered  from 
breakdown  of  equipment,  failure  of  material  supply  or 
some  other  item  that  has  caused  a  tremendous  amount 
of  time  to  be  wasted  and  money  to  be  spent  without 
tangible  results.  The  high  overhead  costs  of  a  road 
contractor's  organization  permit  a  satisfactory  pro- 
fit to  be  made  only  if  operations  are  continuous  and 
uninterjupted.  Such  operation  demands  thorough 
co-ordination  of  the  entire  organization  in  its  various 
details  and  a  firm  resolve  to  eliminate  all  needless 
shutdowns  and  lost  time  troubles. 


Aside  from  stoppage  dependent  on  shortage  of 
the  material  supply,  which  is  not  always  under  the 
control  of  the  contractor,  the  greater  number  of 
shut-downs  are  caused  by  breakdowns  of  equipment 
or  its  transfer  from  one  part  of  the  contract  to 
another.  It  appears  that  many  contractors  have 
a  very  large  percentage  of  lost  time  on  account  of 
equipment  repairs  while  others  with  similar  outfits 
work  through  a  season  with  strikingly  few  break- 
downs. This  whole  matter  of  keeping  the  mechanical 
plant  in  order  and  of  having  it  where  it  is  wanted 
when  it  is  wanted  is  something  that  one  contractor 
can  do  as  well  as  another,  if  he  just  uses  the  same 
foresight  and  applies  the  same  study  to  the  problem. 
The  attainment  of  success  in  road  work  is  not  nec- 
essarily with  those  contractors  who  appear  to  solve 
their  problems  with  a  large  outfit  and  an  involved 
organization,  but  is  just  as  much  assured  to  the 
contractor  who  operates  in  a  small  way,  provided 
he  is  willing  to  give  some  attention  to  the  proper  co- 
ordination  of   his   plant   and   crew. 


Lower  Wages   Would  Induce  Greater 
Construction  Activity 


Throughout  the  controversy  on  wages  which  has 
waged  with  more  or  less  intensity  at  various  points 
in  Canada  during  the  present  summer,  the  labor 
representatives  have  consistently  scouted  the  sug- 
gestion that  a  reduction  in  the  wage  scale  would  show 
its  effect  in  an  increased  building  activity.  Unfort- 
unately this  argument,  though  entirely  reasonable 
and  logical,  was  impossible  of  definite  proof  except 
by  actual  test — which  Labor  has  persistently  refused 
to  be  a  party  to. 

Definite  evidence  is  now  forthcoming,  however, 
from  the  experience  of  the  city  of  Chicago.  The 
matter  of  wages  in  that  city  was  made  the  subject  of 
arbitration  and  following  a  decision  of  the  arbitration 
board  that  wages  should  be  reduced  from  10  to  30 
per  cent.,  it  is  said  that  employment  was  forthcoming 
for  between  40,000  and  50,000  workmen  almost 
immediately.  Chicago  architects  are  reported  as 
stating  that  $30,000,000  of  new  construction  work 
will  ibe  put  under  way  without  further  delay.  There 
are  a  lot  of  people  in  Canada  who  have  taken  leave 
of  their  senses.  To  this  class  belong  all  those  who 
will  not  work  when  there  is  work  to  be  done — needing 
to  be  done  badly —  becau.se  the  wage  does  not  exactly 
suit  them.  Such  a  course  is  foolhardy  from  a  personal, 
disloyal  from  a  national,  standpoint.  The  unemployed 
workmen  of  Canada  to-day  are  largely,  if  not  entirely, 
responsible  for  the  condition  they  find  themselves  in. 
That  the  country  as  a  whole  suffers  with  tliem  is  not 
much  consolation  to  anybody. 

The  fact  is  that  ''  workmen"  and  "  Labor"  have 
become  misonomers.  "  Work",  as  it  was  understood 
fifty  years  ago,  or  half  of  fifty,  is  sJiunned  by  a  big 
percentage  of  our  population,  Men  and  women  to- 
day are  looking  for  ease  and  leisure.  Thej-  are  lazy, 
uninterested  and  uninteresting!  The  cities  and  towns 
arc  crowded  with  a  population  whose  only  expert 
knowledge  lies  in  the  best  methods  of  evading  work. 
Tliey  have  lost  the  ideals  of  their  fathers  and  mothers 
and  never  get  beyond  the  stage,  mentally,  of  child- 
hood. Their  so-called  "  work"  hours  are  spent 
chiefly  as  a  preparation  for  the  period  of  recreation 
which  is  to  follow,  and  the  demand  for  shorter  days 
is  largely  due  to  a  dislike  ior  work  of  any  kind  and  a 
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Canada's  Engineers — F.  P.  Shearwood 


Mr.  Fredrick  Perry  Shearwood,  recently  appointed 
chief  engineer  of  the  Dominion  Bridge  Company,  Lim- 
ited, enjoys  the  distinction  of  having  served  continuously 
with  that  well-known  organization  for  a  third  of  a 
century.  Born  at  London,  England,  in  1866,  Mr.  Shear- 
wood  was  educated  privately  in  England.  He  obtained 
his  earliest  engineering  experience  with  the  Sao  Paulo 
Railway  at  Sao  Paulo,  Brazil,  where  he  remained  for 
three  years,  leaving  BrazU  for  Canada  in  1887,  when  he 
came  to  Montreal  and  secured  an  appointment  with  the 
engineering  department  of  The  Dominion  Bridge 
Company,  with  whom  he  has  remained  ever  since.  .  It 
is  hardly  necessary  to  say  that  in  the  various  positions 
he  has  held  in  the  company's  employ — from  draughts- 
man to  chief  engineer — he  has  been  identified  with  many 
constructional  undertakings  of  outstanding  importance 
and  has  thus  accumulated  varied  and  valuable  exper- 
ience which  is  an  eminent  qualification  for  the  important 
post  he  now  holds. 

Mr.  Shearwood  is  a  member  of  the  council  of  the 
Engineering  Institute  of  Canada.  .He  is  also  a  member 


of  the  American  Society  of  Civil  Engineers  and  an 
associate  member  of  the  American  Railway  and  Engin- 
eering Association. 


desire  to  get  away  from  it.  Higher  wages  are  neces- 
sary to  meet  the  demand  of  "  unnecessaries" — things 
that  grow  in  their  appeal  in  proportion  as  the  mind 
becomes  deadened  to  the  appreciation  of  things  worth 
while. 

What  is  going  to  ibring  the  people  of  this  Canada 
of  ours  to  their  senses?  Looking  the  situation 
squarely  in  the  face,  the  war,  that  was  to  do  so  much 
to  strengthen  our  ideals,  has  set  ns  back — as  real  men 
and  real  women — a  hundred  years.  The  only  solution 
that  has  ever  been  offered  that  seems  to  contain  one 
shred  of  comfort  is — work.  Will  our  efTeminate  young 
men  begin  to  apply  themselves  in  earnest?  Will  the 
unemployed  laborers  go  to  the  farm  or  the  mine  or 
the  bush  and  produce — rather  than  starve  or  live  on 
charity  ? 

The  race  we  sprang  from  would  starve  before 
they  would  accept  charity,  but  the  race  we  have  bred 
will  accept  charity  rather  than  work.  Where  will  it 
end? 

English  Engineer's  Opinions  of 
American  Roads 

That  government  and  municipal  highway  depart- 
ments could  do  nothing  more  practical  or  patriotic 
than  to  foUlo'w  the  example  of  Greater  London  and 
give  work  to  the  unemiployed  former  service  men  in 
the  construction  of  pulblic  improvements  is  the  opinion 
of  Alfred  Dryland,  chief  engineer  for  Middlesex 
County,  England,  who  recently  came  to  this  continent 
for  a  six  weeks'  inspection  of  our  highways. 

"  We  are  building  a  fifty-six  mile  arterial  system 
of  new  hard-surfaced  highways  in  the  environs  of 
London,"  said  Mr.  Dryland  "  of  which  thirty-five 
miles  are  now  under  way.  This  work  is  to  cost 
$6,000,000  and  is  undertaken  at  this  time  to  afford 
work  to  thousands  of  unemployed  former  service  men 
and  to  provide  means  for  diverting  more  of  our  heavy 
traffic  from  the  heart  of  London.  The  cost  of  the  new 
roads  is  shared  !by  the  general  government  and  the 
county. 


"  All  told,  5,000  passenger  busses  are  operated  on 
London  streets.  In  addition  there  are  2,000  sight- 
seeing busses.  It  is  planned  to  add  2,000  more  to 
those  now  in  use.  This  will  greatly  increase  the 
congestion  of  traffic.  Congestion  is  a  much  greater 
problem  in  London  streets  than  it  is  in  cities  here. 
New  Yor^k  does  not  approach  anything  like  London 
in  this  respect.  You  have  nothing  like  the  proportion 
of  heavy  vehicles  that  we  have.  I  am  studying  traffic 
conditions  in  New  York  very  thoroughly  and  it  is 
my  opinion  that  motor  drivers  do  not  drive  as  care- 
fully as  ours  nor  have  they  quite  the  same  'traffic 
sense.,  By  this  I  mean  that  driving  a  motor  car  does 
not  seem  to  become  'second  nature',  .so  to  speak,  as 
it  does  to  our  drivers  in  England. 

"  Future  road  development  in  England."  Mr. 
Dryland  continued,  "will  be  very  much  along  the 
line  of  development  here,  namely  in  the  direction  oi 
asphalt  surfaces. 

"  I  came  here  primarily  to  study  your  portland 
cement  concrete  roads.  I  have  been  somewhat  sur- 
prised to  find  how  well  the  cement  roads  resist  the 
wear  of  rubber-tired  traffic,  but  in  the  British  Isles 
concrete  roads  might  be  at  a  disadvantage  because  we 
have  such  large  number  of  iron-shod,  steam-driven 
trucks,  traction-engines  and  tractors.  Development  in 
England  probably  will  be  along  the  line  of  the  portland 
cement  concrete  base  with  the  asphalt  surface. 

"  Road  building  is  making  great  progress  in  Amer- 
ica but  great  weakness  in  your  system  is  your  partial 
development  of  width.  Little  attention,  also,  seems 
to  be  paid  to  the  edge  of  the  road.  There  is  a  large 
mileage  of  roads  that  are  not  up  to  date.  You  have 
an  enormous  area  to  develop.  I  have  traveled  more 
dangerous  roads  in  the  vicinity  of  New  York  than 
in  my  entire  forty  years  of  experience  in  England. 
Your  roads  are  dangerous  because  the  paved  widths 
are  too  narrow  for  the  amount  of  traffic  they  bear. 
There  should  be  a  minimum  width  of  thirty  feet  of 
pavement,  affording  room  for  at  least  three  vehicles 
to   pass." 
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Church  with  Interesting  Features 

Parish  Church  of  Saint  Coeur  de  Marie  on  Grand  Allee, 

Quebec  City,  Nearing  Completion — Details  of 

Design  and  Construction 


The  parish  church  of  Saint  Coeur  de  Marie,  on 
Grande  Allee,  Quebec  city,  which  is  almost  completed, 
emibodies  many  interesting  features  and  surely  evades 
comparison  with  the  many  other  churches  in  or 
around  Qudbec  City.  It  was  designed  by  Messrs. 
Robitaille  &  Robitaille,  Architects,  Lindsay  Building, 
Quebec,  in  a  Romano-Byzantine  style  adapted,  of 
course,  to  local  conditions. 

On  the  left  side  of  the  main  facade  rises  a  cam- 
panile, 165  feet  high,  which  is  more  like  a  minaret 
associated  with  the  Mohammedan  mosques  but  which 
adds  much  picturesqueness  to  the  exterior  design. 
Large  and  numerous  arched  windows  are  provided  and 
the  granite  walls  are  reinforced  witW  buttresses. 


New  lionian  (';illiolic  church  in  Quebec  city. 

The  interior  is  roofed  over  with  two  domes  resting 
on  eight  arches,  40  feet  in  diameter,  which  spring  from 
concrete  pillars.  These  domes  and  arches  are  made  of 
tiles;  they  are  of  ''timbrel  vault  construction"  and 
were  built  by  the  R.  Guastavino  Company  of  New 
York.  The  height  of  the  main  arches  is  40  feet  while 
the  domes  are  55  feet  above  the  floor. 

The  inside  walls  and  pillars  arc  finished  with  a  cem- 
ent coating  and  are  intended  to  be  decorated  with 
paintings  and  mosaics.  Beautiful  stained-glass  win- 
dows, commemorating  various  Saints,  are  already  in- 
stalled. 

The  inside  dimensions  are  189  feet  by  75  feet- 
The  floor,  which  is  covered  with  tiles,  is  built  of  con- 
crete slabs  supported  on  reinforced  concrete  beams  of 


40-foot  span.  In  the  basement  or  crypt  is  provided  a 
large  parish  hall  with  a  capacity  of  700  people. 

Wood  trusses  support  the  roof,  which  is  covered 
with  galvanized  iron  while  copper  was  used  on  the 
campanile.  All  the  roofing  was  made  by  Eug.  Palar- 
deau  of  Quebec. 

The  church  is  heated  by  a  hot  water  system. 

The  general  contract  was  awarded  in  1919  to 
Edmond  Belanger  of  Que!bec  for  $173,000.00.  The 
other  contractors,  all  of  Quebec,  who  were  engaged  in 
the  construction  of  the  building  were — carpentry  and 
joinery,  C.  Emile  Morissette,  Ltd. ;  cut  stone,  Laforce 
&  Frere;  tile-fiooring,  Jobin  &  Genois;  heating  and 
plumbing,  Fortunat  Gingras;  electric  wiring,  Vandry 
&  Matte;  glazing  and  painting,  J.  Tardivel. 


Steel  Erection  Precautions 

Dangers  of  Collapse  in  the  Building 
of  Steel  Structures — Preven- 
tive Measures 

In  most  cases  the  stability  of  a  roof,  especially  one 
with  trusses,  is,  as  well  as  a  building  frame,  very  diff- 
erent during  erection  and  after  completion  of  the 
building.  During  erection  the  framework  of  the  build- 
ing is  likely  to  consist  only  of  skeleton  members  that 
are  not  able  to  develop  their  full  strength  because  of 
the  absence  of  supplementary  portions  of  the  structure 
like  walls,  floors,  roof  surface,  and  other  elements  that 
tend  to  hold  the  principal  members  firmly  in  position, 
prevent  their  displacement  or  deflection,  and  are  able 
to  offer  large  resistance  to  wind  pressure  and  vibration 

It  is  therefore,  true  that  well-designed  and  well- 
built  roof  trusses,  columns  and  other  steel  structures 
that  are  fully  adequate  to  carry  the  working  loads  for 
which  they  are  proportioned,  may  be  entirely  unable 
to  resist  comparatively  small  temporary  stresses  devel- 
oped during  erection. 

Temporary  Bracing 

This  fact  is  so  well  recognized  by  careful  designers 
that  some  of  them  insert  extra  members  in  the  way  of 
special  braces  to  care  for  erection  stresses  that  al- 
though left  permanently  in  the  structure,  are  no  longer 
necessary  after  its  construction.  This,  however,  is  un- 
necessary if  reliance  can  be  placed  on  the  erector  to 
make  temporary  provision  for  the  stresses  and  condi- 
tions possible  during  the  construction  of  the  building. 

Steel  trusses,  platforms,  tanks  or  bins  supported  on 
tall  steel  columns  may  be  subject  to  very  dangerous 
overloads  during  erection,  through  wind  pressure,  tem- 
porary loadings,  hoisting  stresses,  imperfect  connec- 
tions and  ordinary  field  accidents  that  might  be  safely 
sustained  by  the  finished  structure  but  that  cannot  be 
resisted  by  the  incompleted  structure. 

Usually  even  very  slender  columns  and  light  trusses 
and  girders  can  sustain  heavy  loads,  without  impact, 
if  they  are  symmetrically  applied  and  if  the  columns, 
girders  and  trusses  are  properly  adjusted  and  main- 
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tained  in  perfect  alignment  and  position.  This  con- 
dition is  promoted  by  the  general  custom  of  thoroughly 
guying  or  bracing  long  columns  and  trusses  as  fast  as 
they  are  assembled  together  and  by  avoiding  heavy 
loads  on  them  unless  special  provision  is  made  for 
their  support  and  distribution. 

The  principal  framework  of  steel  structures  fre- 
quently consists  of  transverse  bents  made  up  of  a  long 
span  light  truss  and  two  vertical  columns  that,  consider 
ed  as  an  independent  bent,  has  little  stability.  Roof 
trusses  having  comparitively  small  working  loads  to 
sustain  are  likely  to  be  very  slender  and  liable  to 
buckle  so  that  sometimes  it  is  necessary  to  temporarily 
stiffen  them  by  timber  or  other  reinforcement  lashed 
or  bolted  on  to  enable  them  to  be  safely  handled  in 
erection,  although  later  they  may  be  thoroughly  and 
permanently  stiffened  with  connecting  braces  and  with 
the  roof  surface. 

Longitudinal  X-Bracing 

The  framewiork  of  a  steel  building,  with  or  with- 
out truss  roof,  is  generally  erected  in  tranverse  vertical 
bents  and  if  the  work  is  done  so  rapidly  that  proper 
bracing  between  them  is  omitted,  a  failure  of  any  part 
of  the  building  is  likely  to  be  progressive  and  the 
collapse  of  one  bent  may  be  transmitted  throughout 
the  entire  building  and  cause  the  fall  of  the  whole. 
This  is  very  easily  prevented  by  the  simple  expedient 
of  bracing  the  bents  together  with  longitudinal  vert- 
ical X-bracing  either  permanent  or  temporary.  The 
omission  of  such  bracing,  unless  the  permanent  walls 
and  roof  are  erected  as  rapidly  as  the  bents  them- 
selves, is  nothing  short  of  criminal  and  always  invites 
disaster,  which  often  responds. 

A  large  majority  of  the  serious  accidents  during 
the  erection  of  steel  frame  buildings  are  due  to  the 
omission  or  imperfection  of  longitudinal  X-bracing 
that  virtually  should  tr^sform  the  separate  weak  in- 
dependent sections  to  a  combined  whole  that  possess- 
es multiplied  strength  equivalent  to  that  of  a  great 
truss.  The  use  of  longitudinals  alone  to  connect  the 
successive  bents  is  probably  seldom  or  never  omitted 
but  of  itself  is  inadequate  if  they  serve  merely  to 
transmit  the  stress  from  one  bent  to  another  which  if 
sufficient  to  cause  the  collapse  of  one  bent  may  cause 
the  collapse  of  all. 

Improper  Construction  Loads 

Another  serious  erection  danger  is  in  the  careless 
or  ignorant  application  of  an  undue  load  to  a  truss  or 
floor,  or  to  a  load  improperly  applied  or  in  the  wrong 
position.  Trusses  are  often  so  designed  that,  in  the 
finished  structure  they  can  scarcely  be  overloaded 
under  ordinary  conditions  while  in  the  unfinished 
structure  a  very  moderate  load  may  be  sufficient  to 
destroy  them. 

A  shed  roof  in  California  was  built  with  wooden 
trusses  that,  during  erection,  were  overloaded  with 
building  materials  not  plated  in  the  proper  position, 
that  caused  its  collapse.  This  accident  was  not  inves- 
tigated and  was  followed  by  a  similar  one  about  a 
week  afterwards  which  caused  the  destruction  of  a  74- 
foot  span  truss  and  caused  the  death  of  one  man  and 
serious  injury  of  another.  This  accident  was  entirely 
preventable  and  inexcusable  and  in  commenting  on  it 
the  California  Safety  News,  published  by  the  Indus- 
.  trial  Accident  Commission  of  the  state  of  California, 
very  pertinently  says : 


"Both  failures  were  due  to  unsymmetrical  loading, 
The  truss  that  failed,  causing  the  second  collapse,  was 
74  feet  in  span  and  had  no  counter  or  knee  bracing. 
No  allowance  was  made  for  stiffening  and  bracing  the 
long  trusses  of  this  structure  during  construction. 

"The  following  precautions,  if  observed,  will  pre- 
vent a  recurrence  of  such  a  collapse : 

1.  All  long  trusses  shall  be  reinforced  with  count- 
er and  knee  bracing. 

2.  No  truss  or  roof  member  shall  be  loaded  until 
the  truss  is  completley  bolted  and  all  purlins  and  braces 
connected. 

3.  In  the  case  of  light  trusses  having  no  purlins, 
temporary  struts  shall  be  securely  fastened  to  the  top 
and  bottom  before  the  truss  is  loaded. 

4.  Concentrated  loads  placed  during  construction 
shall  in  no  case  exceed  3,000  pounds,  or  a  1,000  feet 
board  measure  of  lumber. 

5.  For  short  trusses  where  the  derrick  or  loading 
device  can  distribute  the  load  over  the  entire  truss, 
the  load  shall  not  exceed  the  total  amount  of  the  roof 
sheathing  supported  by  the  member  in  the  finished 
structure. 

6.  All  sheathing  shall  be  evenly  and  symmetri- 
cally distributed  across  the  entire  truss  with  not  more 
than  one-third  of  the  load  in  the  middle  of  the  truss. 

7.  For  long  trusses  wh^re  the  derrick  or  loading 
device  cannot  reach  over  the  entire  truss,  the  load 
shall  be  distributed  across  the  middle  of  half  the  truss 
and  shall  not  exceed  two-thirds  of  the  total  amount 
of  the  roof  sheathing  supported  by  the  member  in  the 
finished  structure.  The  loads  shall  at  all  times  be 
symmetrically  placed. 

8.  All  loads  shall  be  evenly  spread  in  laying  the 
roofing  on  either  side  of  the  center  line  and  unsym- 
metrical loading  shall  be  avoided. 

9.  If  concentrated  loads  are  required  after  the 
roofing  has  been  spread,  they  shall  be  placed  only  over 
the  posts  at  the  ends  of  the  trusses." 


Error  in  Advertisement  of  Brown  Hoist- 
ing Machinery  Company 

The  advertisement  of  the  Brown  Hoisting  Machin- 
ery Company,  Cleveland,  Ohio,  on  page  5  of  the  Sept. 
14  issue  of  the  Contract  Record  had  an  error  due  to  one 
of  the  figures  in  the  first  line  becoming  broken  on  the 
press  and  getting  by  unnoticed.  This  was  the  fiigure 
"  3  "  which  should  have  made  the  headline  read  "  A 
30%  saving  on  this  excavating  work." 


Big  Road  Congress  in  January 

In  view  of  the  fact  that  road  building  now  forms 
the  major  part  of  the  construction  industry,  the  ann- 
ouncement of  the  board  of  directors  of  the  American 
Road  Builders'  Association  that  its  next  annual  con- 
vention and  good  roads  show  will  be  held  in  Chicago, 
111.,  on  January  17,  18,  19  and  20  is  of  particular  in- 
terest. Last  year  the  association  held  its  convent- 
ion and  show  at  the  Coliseum  in  Chicago  and  it  was 
declared  by  all  attending  to  be  the  greatest  and  most 
successful  ever  held.  Because  of  the  central  location 
of  Chicago,  the  directors  of  the  associati6n  have  decid- 
ed to  hold  the  convention  in  that  city  again.  Plans  are 
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now  under  way  to  make  the  coming  convention  even 
greater  than  that  of  last  year. 

In  addition  to  the  papers  and  discussions  on  imp- 
ortant highway  problems  by  leading  road  builders  of 
the  country,  the  exhibition  of  road  machinery  will 
be  an  extremely  valuable  feature.  During  the  last 
decade,  road  building  methods  have  been  revolut- 
ionized by  the  introduction  of  labor  saving  machinery. 
In  1919,  the  last  year  for  which  figures  are  available, 
more  than  $100,000,000  worth  of  road  machinery  was 
manufactured  in  the  United  States,  according  to  the 


U.S.  Department  of  Commerce.  This  is  greater  than 
the  value  of  all  other  construction  machinery  pro- 
duced in  that  year  and  shows  the  relative  import- 
ance of  the  road  building  industry. 

With  the  central  location  of  Chicago,  the  immense 
amount  of  money  available  and  the  increased  inter- 
est in  road  matters,  the  directors  of  the  association 
are  of  the  opinion  that  the  coming  convention  and 
show  will  surpass  any  previously  held  and  that  high- 
way engineers,  contractors  and  officials  will  attend 
in   greater   numbers   than   ever  before. 


Town   Planning   Conference 
in  Montreal  This  Week 


Plans  have  been  perfected  for  the  town  planning 
conference,  under  the  joint  auspices  of  the  Town 
Planning  Institute  of  Canada  and  the  Montreal  City 
Improvement  League,  whch  will  be  held  at  the  Place 
Viger  Hotel  on  September  29  and  30,  and  October  1st, 
with  the  annual  banquet  to  be  held  at  the  Place  Viger 
on  the  evening  of  Thursday,  Sept.  29.  It  is  expected 
that  there  will  be  about  150  or  more  delegates  present 
for  the  meetings,  the  majority  from  Montreal  and  other 
Canadian  cities.  It  is  also  expected  that  thjere  will 
be  experts  on  town  planning  from  Boston,  New  York, 
Chicago  and  other  centres,  who  will  give  advice  re- 
garding the  experience  of  such  places  in  the  upbuild- 
ing of  modern  cities. 

A  feature  of  the  conference  will  be  the  holding  of 
an  exhibition  of  plans  for  city  development,  including 
a  number  showing  the  development  of  Montreal  over 
a  number  of  years  past,  which  is  expected  to  prove 
of  particular  advantage. 

The  conferences  will  be  bilingual  throughout 
opening  with  a  French  Day  under  the  chairmanship  of 
Mr.  E.  Deville,  president  of  the  Town  Planning  In- 
stitute. This  will  open  at  the  Place  Viger  at  10.30  on 
the  morning  of  Thursday,  Sept.  29  when  addresses  of 
welcome  will  be  given  iby  Mayor  Medcric  Martin  in 
French,  and  F.  W.  Stewart,  president  of  the  City  Im- 
provement League,  in  English.  These  will  be  replied 
to  by  the  chairman  of  the  convention,  after  which  the 
regular  programme  will  proceed  as  follows: 

11  a.m.,  "The  Art  of  Town  Planning,"  by  Mr.  A.  J. 
Lavoie. 

"The  Main  Thoroughfares  of  Montreal,"  by  Mr. 
G.  R.  MacLeod,  engineer  of  technical  services,  Mont- 
real. 

"The  Automobile  and  Municipal  Development,"  by 
J.  A.  Duchastel. 

Afternoon  Session. 

Chairman,  E.  Deville. 

"Underground  Electric  Wiring,"  by  Mr.  L.  A. 
Herdt,   professor  of  electricity,   McGill  University. 

"Common  Transportation  and  Development  of 
Modern  Cities,"  by  Mr.  Paul  Seurot.  chief  engineer, 
tramways  commission. 

"Congestion  in  Cities,"  by  Mr.  Aime  Cousincan. 
sanitary  engineer.  Montreal. 

"Underground  Strata  of  Montreal,"  by  Mr.  .\dhe- 
mar  Mailhot,  professor  of  geology,  Pblytechnique 
School. 


/fi/ 


"Municipal  Art  as  Seen  by  a  Sculptor,"  by  Mr. 
Henri  Herbert,  R.C.A. 

The  annual  banquet  will  be  held  at  the  Place  Viger 
on  Thursday  evening,  when  the  chair  will  be  taken 
by  Mr.  F.  W.  Stewart,  president  of  the  City  Improve- 
ment League,  leading  speakers  responding  to  the  toasts 
of  the  Provincial  Government,  the  City  and  Our 
Guests,  the  dinner  being  conducted  on  a  bilingual 
basis. 

The  second  day  will  proceed  in  English,  presided 
over  by  Mr.  Walter  J.  Francis,  vice-president  of  the 
Engineering  Institute  of  Canada,  with  the  following 
programme.  "  Suburban  Development  in  Montreal." 
by  Leonard  E.  Schlemm. 

"  The  Tenure  of  the  Land  and  its  Effects  on  Town 
Planning,"  by  H.  L.  Seymour,  Toronto. 

"  The  Control  of  Sub-divisions,"  by  Malcolm  D. 
Barclay. 

"  Economics  of  Organic  Planning,"  by  Noulan 
Cauchon  .Vice-president,  Town  iPlanning  InstStute, 
chairman  Plan  Commission  of  Ottawa. 

"City  Mapping  with  Special  Reference  to  Survey- 
ing by  Aeroplane."  by  Douglas  H.  Nelles,  supervisor 
of  Topography.  Geodetic  Survey  of  Canada,  honorary 
secretary  Town  Planning  Institute. 

Afternoon  Session. 

Chairman,  J.  Emile  Vanier,  president  of  the 
As.sociation  of  Architects  of  Quebec  Province. 

"  The  Growth  of  a  City  with  Special  Reference  to 
Edinburgh,"  by  Ramsay  Traquair,  professor  of  Arch- 
itecture. McGill  University. 

"The  Town  Planners'  Problem  in  Paris."  by 
Adrian  Berrington,  professor  of  Architecture,  Toronto 
L^niversity. 

"  Parks  and  Park  Systems."  by  Fred.  G.  Todd.  land- 
scape architect,  Montreal. 

"The  Relation  of  City  By-Laws  to  Town  Plans," 
by  Percy  E.  Nobbs. 

Friday.  Sept.  30th. 

Chairman,  Mr.  Victor  Morn,  president  of  St.  Jean 
Baptiste  Society. 

"  Le  Plan  Raisonne."  by  Noulan  Cauchon. 

"  The  Montreal  Situation."  by  James  Ew«ng.  vice- 
president  Town  Planning  Institute. 

Address  by  M.  Joseph  Beaubien,  president  of  the 
Union  of  Municipalities  of  the  province  of  Quuebec. 
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"  The  Railway  Problem  in  Relation  to  the  City,"  by 
W.  F.  Tye,  past  president,  Engineering  Institute  of 
Canada,  late  chief  engineer  C.  P.  R. 

Will  Inspect  Harbor. 

The  convention  will  close  with  a  morning  session 
on  Saturday,  Oct  1st,  under  the  chairmanship  of  Mayor 
P.  W.  McLagan,  of  Westmount,  with  the  following 
programme : 

General  discussion  on  the  law  and  financing  of  the 


city  plan,  led  by  W.  D.  Lighthall,  K.  C,  member  of 
former  Metropolitan  Parks  Commission. 

This  will  be  followed  by  a  luncheon  at  the  Place 
Viger,  presided  over  by  Aid.  J.  A.  Brodeur,  president  of 
the  Metropolitan  Commission  of  the  Island  of  Mon- 
treal. Following  the  luncheon  the  delegates  will  be 
guests  of  the  Montreal  Harbor  Commissioners  on  a 
river  excursion  with  an  inspection  of  the  harbor,  which 
will  conclude  the  work  of  the  conference. 


Self-Corrosion   in   Cast  Iron   Pipe 

Investigation  of  Pipe  Line  at  Selkirk,  Man.,  Indicates  that 

Stray  Current  Electrolysis  is  not  as  Responsible 

for  Corrosion  as  is  Often  Supposed 


Evidence  has  been  gradually  forthcoming,  from 
a  number  of  independent  investigators,  states  an  art- 
icle in  the  Journal  of  the  American  Institute  of 
Electrical  Engineers,  that  cast  iron  pipe  is  not  the 
indestructible  material  that  it  was  formerly  supposed 
to  be  by  engineers;  and  the  recognition  of  the  poss- 
ibilities of  self-corrosion  by  responsible  engineers 
and  chemists  ought  to  have  considerable  bearing 
upon  the  numerous  controversies  respecting  damage 
to  water  pipes,  gas  pipes,  and  lead  cables,  which  is 
usually  charged  against  stray  current  electrolysis 
from  electric  railways,  if  there  is  a  railway  near 
enough  to  receive  the  blame  for  the  damage. 

A  perplexing  feature  that  sometimes  arises  in 
an  electrolysis  situation  is  the  persistence  of  pipe 
corrosion  at  spots  well  removed  from  the  pipe  joints, 
in  areas  where  the  pipes  could  not  have  been  electric- 
ally positive  to  the  surrounding  earth.  When  the 
soil  carries  electrolytic  salts  in  solution,  self-corr- 
osion is  easily  possible,  in  places  where  stray  current 
electrolysis  could  not  happen. 

The  facts  that  are  now  being  brought  to  light 
about  the  possibilities  of  self-corrosion,  coupled  with 
the  availability  of  recently  devised  methods  for  det- 
ermining conclusively  whether  a  pipe  is  positive  or 
negative  to  the  earth,  will  enable  electrolysis  situat- 
ions to  be  handled  in  the  future  on  a  basis  of  proved 
fact  instead  of  prejudice,  fear  or  conjecture;  and  pro- 
fessional electrical  engineers,  called  into  electrolysis 
situations,  will  do  well  to  bear  this  in  mind. 

Chemical  Corrosion 

The  following  investigation  of  a  case  of  chemical 
corrosion  of  iron  pipe  is  reported  by  W:  Nelson 
Smith,  consulting  electrical  engineer  of  the  Winn- 
ipeg Electric   Railway  Company. 

A  party  of  professional  chemists  and  engineers 
from  Winnipeg  made  a  personal  inspection  of  a  six- 
inch  water  main,  about  100  feet  of  which  had  been 
recently  exposed  in  the  course  of  excavating  for  the 
pipe  tunnel  between  the  new  Selkirk  hospital  and 
the  boiler  house. 

As  the  water  supply  system  of  the  hospital  is 
secured  from  wells  drilled  on  the  property  to  a  depth 
of  250  to  300  feet,  and  the  piping  syft>^m  is  entirely 
separated  frcm  the  Selkirk  water  supply,  and  as 
the  hospital  is  more  than  half  a  mile  from  the  west- 
ern outskirts  of  the  town,  and  not  less  than  1J4  miles 
from  the  northern  extremity  of  the  Selkirk  trolley 
linr,  it  was  said  to  be  quite  outside  any  possible 
path  of  stray  current  from  the  electric  railway.     The 


only  electric  current  on  the  property  is  a  60-cycle 
alternating  current  for  lighting,  and  the  United  States 
Bureau  of  Standards,  it  was  pointed  out,  had  proved 
by  exhaustive  and  long-continued  experiment,  that  it 
was  impossible  for  an  electric  current  of  this  char- 
acter to  cause  destructive  electrolytic  action  on  bur- 
ied metal  structures. 

The  pipes  examined,  although  they  had  not  been 
laid  for  more  than  eight  years,  were  shown  to  be 
affected  by  some  corrosion  of  the  cast  iron,  well 
advanced  in  many  spots,  not  only  near  the  joints  but 
in  the  middle  of  the  pipe. 

The  progress  of  corrosion  was  observed  in  its 
various  stages,  and  the  corroded  metal  in  the  pits  eaten 
into  the  pipes  was  similar  in  appearance  to  the  pro- 
ducts of  corrosion  observed  on  damaged  water  pipes 
in  Winnipeg.  All  such  damage,  wherever  it  had 
happened  in  the  city,  it  was  stated,  had  always  been 
attributed  solely  to  electrolysis  from  stray  currents 
leaking  from   the  electric  railway   tracks. 

The  presence  of  soluble  salt  crystals  in  consider- 
able quantity  was  also  observed  by  all  the  party  on 
clay  freshly  excavated  from  new  trenches  in  the  street 
in  front  of  the  hospital.  The  similarity  of  this  clay 
and  its  salt  content,  to  the  clay  and  its  contained 
salts  as  met  with  all  over  Winnipeg  and  vicinity 
was  remarked  upon  by  all  present. 

No  Stray  Current  Electrolysis 

This  water  pipe  had  thus  been  imbedded  in  earth 
containing  salts  that  are  known  to  be  chemically  act- 
ive, and  further,  by  reason  of  its  location,  had  been 
entirely  free  from  access  of  stray  direct  current, 
which  can  only  dissolve  the  metal  where  it  leaves 
a  buried  pipe  to  enter  the  surrounding  earth.  Stray 
current  electrolysis  was  therefore  admitted  to  be  im- 
possible under  the  circumstances. 

The  only  inference  that  could  be  drawn  from  the 
facts  noticed  by  the  party  was  that  the  observed  corr- 
osion could  only  have  been  caused  by  the  chemical 
activity  of  the  solutions  of  the  so-called  alkaline  salts. 

It  was  further  pointed  out  that  it  had  also  been 
recognized  for  several  years  past,  by  practising  civil 
engineers,  and  more  recently  by  public  authorities 
and  the  public  generally,  that  these  alkaline  salts, 
the  sulphates,  chlorides,  carbonates  and  bicarbonates 
of  magnesium,  calcium  and  sodium,  which  are  widely 
distributed  through  the  soil  of  western  Canada,  are 
very  corrosive  to  concrete  made  of  Portland  cement, 
no  matter  how  carefully  the  concrete  is  mixed  and 
deposited. 
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Chemical  research  work  started  about  a  year  ago 
under  the  direction  of  W.  Nelson  Smith,  M.E.,  and 
conducted  personally  by  Dr.  J.  W.  Shipley  in  the 
laboratory  of  the  University  of  Manitoba,  has  brought 
to  light  many  facts  respecting  the  behavior  of  comm- 


ercial cast  iron,  lead,  and  copper,  in  contact  with 
neutral  solutions  of  the  above  so-called  alkaline  salts. 
This  research  is  now  so  far  advanced  that  a 
definite  report  on  the  main  outstanding  facts  will 
be  forthcoming  during  the  present  summer. 


Some  Problems  Encountered 
by  the  Waterworks  Engineer 

By  W.  C.  Hawley.  Chief  Engineer  and    General    Superintendent,   Pennsylvania  Water  Co. 
From  a  paper  presented  before  the  Engineers'  Society  of  Western  Pennsylvannia. 


In  the  design  of  a  waterworks  system,  the  consult- 
ing or  practicing  engineer  usually  has  sufficient 
time  to  study  the  various  phases  of  the  prolljlem  in 
hand,  but  sometimes  in  construction  it  becomes 
necessary  in  an  emergency  to  change  plans  quickly, 
to  substitute  one  availa1)le  material  for  another  which 
is  not  at  hand,  and  to  do  things  which  are  not  found 
in  the  books.  The  operating  engineer  faces  many 
problems  of  this  kind — instances  where  it  is  necessary 
to  act  immediately  and  to  use  such  material  as  may 
"be  at  hand. 

Method  of  Repairing  Crack  in  Standpipe. 

As  an  illustration,  in  January,  1897,  tb.e  author 
was  called  out  of  bed  one  night  and  told  that  "  the 
standpipe  has  busted."  The  message  came  from  the 
engineer  at  the  pumping  station,  the  stand-pipe  being 
located  within  a  few  feet  of  the  station.  Getting  to 
the  station  as  quickly  as  possible,  it  was  found  that 
water  was  flying  in  all  directions  from  the  vicinity  of 
the  bottom  of  the  stand-pipe.  The  stand-pipe  was 
15  ft.  in  diameter  and  140  ft.  high,  built  of  wrought- 
iron  plates,  the  bottom  resting  on  a  nibble  masonry 
foundation,  albout  8  ft.  above  the  ground.  The  stand- 
pipe  was  in  place,  and  it  was  evident  that  the  vertical 
sheets  had  not  been  damaged.  Beyond  that,  it  was 
impossible  to  tdl  what  had  happened,  even  at  the 
expense  of  a  ducking.  The  stand-point  was  emptied 
at  once,  and,  upon  getting  into  it-  it  was  found  that 
one  of  the  bottom  plates  had  broken  apart  for  a  length 
of  5  ft.,  and  that  the  plate  was  cracked  and  corroded 
for  a  total  length  of  more  than  9  ft.  This  had  occurred 
immediately  over  the  calking  edge  of  the  adjoining 
plate.  Because  of  the  height  of  the  stand-pipe,  its 
small  diameter  and  the  fact  that  the  locality  was 
sulbject  to  high  winds,  repairs  had  to  be  made  as 
quickly  as  possible. 

There  was  no  iboiler  shop  within  50  miles.  The 
shop  of  the  firm  which  erected  the  stand-i)ipe  was 
over  100  miles  distant  and  by  telephone  it  was  learned 
that  it  would  ta'ke  some  days  to  send  men  and  get  the 
measurements,  prepare  the  necessary  patch  plate  and 
put  it  in  place.  A  methanic  was  sent  from  the  shop 
at  once  to  take  the  measurements,  but  some  plan  of 
tempory  repairs  had  to  be  devised  by  which  the  stand- 
pipe  could  be  made  tight  enough  to  hold  a  sufficient 
amount  of  water  to  insure  its  safety  in  case  of  high 
wind. 

It  was  decided  to  cover  the  crack  with  a  cement 
made  as  follows — fine  cast-iron  boring,  98  parts; 
flour  of  sulphur,  one  part;  sal  ammoniac,  one  part. 
The  ingredients  were  thoroughly  mixed  dry,  boiling 
water  added  and  the  resulting  paste  trowled  over  the 
cradk  to  a.  thickness  of  Ij^  or  2  in.,  being  spread  out 


for  a  distance  of  3  or  4  in.  each  side  of  the  crack. 
The  cement  set  quickly  and  the  next  day  water  was 
l)umped  into  the  stand-pipe  and  the  patxh  proved  to 
be  water  tight.  The  stand-pipe  was  then  filled  and 
was  in  use  for  some  days  before  the  mechanics  arrived 
with  the  plate. 

Before  the  stand-pipe  was  emptied  for  placing  the 
plate,  it  was  guyed  with  cables.  The  sheets  adjoining 
the  crack  were  cut  out  and  the  patch  plate  put  in  place 
and  secured  with  tap  bolts.  It  was  not  until  the  plates 
had  been  cut  out  that  the  cause  for  the  failure  became 
evident.  There  was  no  joint  of  mortar  nor  cushion 
of  sand,  as  there  should  have  been,  between  the 
bottom  of  the  stand-pipe  and  the  top  of  the  stone 
foundation. 

Keeping  Old  Plant  in  Operation 
While  Building  New  One. 

The  operating  engineer  also  has  to  handle  recon- 
struction problems  which  involve  not  only  the  design 
and  carrying  out  of  plans  and  specifications,  but  he 
must  keep  the  old  plant  going  — maintain  service — 
while  the  new  one  is  being  built.  Frequently,  con- 
struction of  the  new  is  not  begun  until  the  old  has 
down  or  been  outgrown,  which  makes  matters  mater- 
ially worse. 

An  instance  of  this  kind  was  the  enlai^'ng  of  tlie 
pump  station  of  the  Pennsylvania  Water  Co.,  at 
Nadine,  on  the  Allegheny  River  about  lyi  miles 
aibove  Brilliant  pumping  station,  in  1903-19(34.  The 
old  pumping  station  consisted  of  an  octagonal  build- 
ing about  60  ft.  across,  over  pump  pit  38  ft.  in  dia- 
meter and  about  40  ft.  deep.  In  this  pit  there  were 
two  6,000,000-gal.  quadruple-expansion  Nordberg 
pumping  engines.  It  was  necessary  to  construct  a 
new  pump  pit  large  enough  for  two  10,000,000-gal. 
engines,  and  erect  a  new  pumping  station  which 
should  cover  both  pits,  with  sufficient  room  for  a 
crane  and  auxiliary  machinery.  There  was  also  in- 
volved, of  course,  the  work  of  connecting  suction  and 
delivery  pipes;  the  installation  of  two  additional 
boilers,  for  which  ample  space  existed  in  the  boiler 
room ;  and  the  erection  of  a  new  and  larger  steam- 
pipe  with  connections.  The  avaiable  space  for  the 
new  pumping  station  was  limited.  There  was  barely 
room,  between  the  hill  and  the  .\llegheny  Valley. 
R.  R.  tracks,  for  the  boiler  house  and  the  old  pumping 
station,  and  the  only  available  site  for  the  new 
station  was  between  the  old  station  and  the  highway. 
which  was  improved  county  road.  The  available 
space  was  further  restricted  by  the  fact  that  the  30-in. 
force  main  started  up  the  hill  from  a  large  brick 
vault  leaving  barely  space  enougii  for  the  new 
pump  pit  and  the  necessary  floor  space  between  the 
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vault  and  old  pumi)  pit.  The  site  of  the  pumping 
station  was  an  old  ravine  which  had  teen  filled  in 
with  12  to  20  ft.  of  earth  and  cinders,  the  stream 
which  flowed  down  the  ravine  havinf.j  1)een  diverted 
into  a  culvert,  as  shown  on  the  plan. 

Plans  for  a  new  circular  pumo  pit  45  ft.  in  diameter 
and  49  ft.  deep  were  prepared  after  the  necessary 
space  for  the  pumping  engines  had  been  determined, 
and  then  ij^lans  were  ibegun  for  the  pumping  statior 
building.  Before  the  new  pump  pit  could  be  built  it 
was  necessary  to  move  the  delivery  line  from  each 
of  the  pumping  engines  then  in  service.  Both  were 
24-in.,  cast-iron  pipe-lines.  The  one  toward  the  hill 
was  moved,  the  change  in  location  being  accomplished 
by  the  use  of  bends.  The  other  was  replaced  by  a 
riveted  steel  pipe.  In  this  way  the  old  pipe  could  be 
kept  in  service  until  the  new  one  had  been  laid,  and  it 
was  then  only  necessary  to  break  out  the  old  one  and 
connect  the  one  in  at  each  end. 

Water  was  brought  to  the  old  pump  pit  through 
a  6-ft.  tunnel  connecting  under  the  lailroad  tracks 
to  the  pipes  from  the  filter  cri(I)s  in  the  river.  No 
provision  had  ibeen  made  for  a  co'inection  to  this 
tunnel  and  it  vras  necessary  to  cut  into  it  and  set  :r 
it  a  48-ft.  tee  and  valves.  From  the  tee  branch  a  new 
tunnel  was  run  to  the  new  pump  pit  and  the  suction 
pipe  in  that  pumip  pit  connected  to  the  tunnel.  At 
the  time  this  work  was  done  the  demand  for  water 
exceeded  the  capacity  of  one  of  the  6.000,000-gal. 
puim'ping  engines,  making  it  nece-ssary  to  run  one 
engine  all  of  the  time  and  both  engnes  part  of  the 
time.  The  engines  were  pumping  against  a  total 
head  of  more  than  600  ft.  and,  on  account  of  low 
water  in  the  river  at  times  and  the  consequent 
difficulty  of  getting  enough  water  from  the  filter 
cribs,  the  service  had  been  hard  on  the  engines  and 
one  of  them  in  particular  needed  rather  extensive 
overhauling  and  repairs,  but  it  was  impossib'e  to  shut 
it  down  long  enough  to  make  the  repairs  needed.  It 
was  frequently  necessary  to  shut  that  engine  down 
for  temporary  repairs  and  occasionally  the  other  eng- 
ine needed  attention,  which  made  it  extremely  difficult 
to  keep  a  sufficient  supply  of  water  in  the  reservoir 
to  permit  shutting  down  both  engines  long  enough 
to  make  the  tunnel  connection  and  to  change  the 
the  delivery  pipes.  To  add  to  the  difficulties  of  the 
problem,  there  were  two  floods  in  the  Allegheny 
River  during  the  progress  of  the  work  which  not  only 
stopped  the  work,  but  in  each  instance  floating  ice 
took  the  top  off  the  intake  manhole  at  the  river  and 
permitted  raw  water  to  get  to  the  pumps,  making 
it  necessary  to  shut  them  down.  At  another  time, 
a  check  in  a  checik-valve  on  the  delivery  line  of  the 
engine  toward  the  hill  broke  loose  from  its  trunnion 
and  smashed  back  through  a  large  four-way  special 
casting  making  it  necessary  to  have  a  new  casting 
made  in  Milwaukee  and  shipped  by  express. 

As  previously  stated  the  pumping  station  is 
located  on  a  fill  in  what  was  an  old  ravine.  To  have 
carried  the  walls  of  the  building  to  bed-rock  would 
have  been  expensive  and  would  have  increased  the 
difficulty  of  relocating  the  delivery  pipes.  After 
study  of  this  phase  of  the  prdilem,  it  was  decided  to 
build  piers  of  centers  approximately  19.5  ft.,  and  to 
carry  the  walls  of  the  building  on  reinforced  concrete 
beams  between  these  piers.  In  construction  it  was 
found  that  at  only  one  place  did  the  pipe  interfere 
with  a  pier  and  in  that  case  the  pier  was  carried  on 
an  arch  supported  on  a  pier  on  each  side  of  the  pipe. 

The  building  of  the  new  pum(p  pit  and  the  found- 


ations for  the  pumping  station  was  done  by  contract 
on  a  "  cost  plus"  basis  as  there  was  no  possible  way 
of  estimating  closely  what  the  work  would  cost. 
Sometimes  when  ready  to  make  a  connection  or  move 
a  pipe,  shortage  of  water  made  it  impossible  to  shut 
down  the  station  long  enough  to  carry  out  the  work, 
and  it  was  necessary  to  wait  until  the  reservoir  had 
been  replenished.  The  two  floods  interfered  seriously, 
but  ultimately  the  worft  was  completed  and  the  pump- 
ing station  erected. 

Needs  for  Care  in  Laying  Pipe  Lines. 

There  have  been  two  breaks  in  that  ])ortion  of  the 
42-in.  line  which  was  left  in  service.  These  occurred 
under  normal  working  pressure  although  the  pipe 
had  been  tested  to  50  lbs.  in  excess  of  the  working 
pressure  before  it  was  put  into  service.  Both  of  these 
breaks  were  found  to  be  caused  by  the  pipe  resting 
upon  a  stone  or  rock,  and  two  breaks  have  occurred 
in  the  30-in.  line  from  the  same  cause.  This  matter 
was  looked  after  with  scrupulous  care  in  the  laying 
of  the  36-in.  pipe  and  there  has  been  no  break  in  that 
pipe-line  since  it  was  laid.  This  experience  calls 
attention  to  the  provision  not  infrequently  seen  in 
specifications  for  large  pi]>e-'lines,  especially  in  soft 
ground,  to  the  effect  that  the  pipe  shall  be  laid  on 
one  or  two  wooden  blocks  or  saddles  per  length. 
Concentrating  the  load  at  one  point  is  dangerous, 
and  while  the  blocking  may  be  made  to  fit  the  pioe 
so  that  the  concentration  would  be  less  than  in  the 
case  of  a  pipe  bearing  upon  a  rock,  still  it  is  wrong 
in  principle.  It  is  better  to  give  the  pipe  a  uniform 
bearing  and  it  can  be  done  by  proper  care  in  bottom- 
ing the  ditch  and  backfilling. 

Cast-iron  pipe,  especially  the  small  sizes,  should 
be  thoroughly  bedded  when  laid.  This  is  a  matter 
which  sometimes  is  not  given  the  attention  it 
deserves.  Many  of  the  breaks  which  occur  in  newly 
laid  pipe  of  adequate  thickness  doubtless  occur  from 
uneven  settlement  due  to  improper  bedding  of  the 
pipe  when  laid.  After  pipe  has  been  laid  long  enough 
to  become  thoroughly  bedded,  a  considerably  higher 
pressure  may  be  put  upon  it  than  would  be  considered 
safe  for  the  weight  of  the  pipe  used.  The  author 
knew  of  a  case  where  4,  6,  and  8-in.  pipe  as  light  as 
20,  30,  40,  lbs.  per  foot,  respectively,  were  laid  in  a 
valley  where  the  normal  pressure  did  not  exceed  90 
lbs  per  square  inch.  Some  years  later,  as  the  pop- 
ulation increased  and  building  extended  onto  the 
hills  adjoining  the  valley,  it  was  necessary'  to  build 
a  reservoir  at  an  elevation  which  increased  the  pres- 
sure on  these  pipes  to  from  150  to  165  lbs.  per  square 
inch,  and  although  some  breaks  were  expected,  very 
few  occurred.  Had  new  pipes  been  laid  for  such 
pressures  the  weights  would  have  been  21,  33,  and 
47  lb.,  respectively. 

Experience  with  Earth  Slips. 

We  have  recently  heard  a  great  deal  regarding 
earth  slips.  The  tography  and  geology  of  this  district 
are  such  as  to  cause  many  slips  on  our  side-hills.  The 
immediate  cause  is  sometimes  difficult  if  not  impos- 
sible to  control.  An  interesting  case  of  this  kind 
occurred  some  15  or  18  years  ago  to  one  of  the  banks 
of  the  Pennsylvania  Water  Co.'s  No  2  Reservoir  on 
the  hill  in  Braddodk  Township  immediately  back  of — 
that  is,  north-east  of — the  borough  of  North  Braddock. 
had  been  some  slight  evidence  of  a  settlement  in  this 
controlled  the  water  supply  of  the  Turtle  Creek 
Valley.  The  south  bank  of  this  reservoir  was 
approximately  30  ft.  in  height.  It  was  an  earth  bank 
with  an  inside  slope  of  2  to   1   and  an  outside  slope 


THE    CONTRACT    RECORD 


859 


of  1.5  to  1>  the  inside  slope  hein(g  lined  with  concrete 
for  its  entire  heij^^'ht,  and  the  outside  slope  sodded. 
The  top  of  em'ljankmcnt  had  a  width  of  11  ft.  There 
had  been  some  .slig'ht  evidences  of  a  settilement  in  this 
bank,  but  none  of  a  slip,  and  it  was  thought  that  the 
settlement  was  caused  by  a  consolidation  of  the  mater- 
ial due  to  its  height.  There  was  no  evidence  of  leak- 
age through  the  bank.  One  night  in  the  early  spring 
of  1903,  there  was  a  sudden  settlement  in  this  bank 
to  the  amount  of  more  than  1  ft.  This  was  noticed 
by. the  watchman  and  immediately  the  water  was 
drawn  from  the  reservoir.  The  settlement  of  the  bank 
continued,  and  there  was  evidence  of  the  slipping  of 
the  bank  at  its  toe  immediately  above  the  road.  A 
16-in.  cast-iron  pipe  by-'pass  was  laid  around  the 
reservoir  so  that  water  could  Ibe  supplied  around  it 
while  repairs  were  in  ^irogress.  The  center  of  the 
settlement  and  slip  seemed  to  be  adjacent  to  and  over 
the  48-in  outlet  pipe.  The  embankment  was  removed 
and  this  pipe  uncovered.  There  was  some  evidence 
of  slight  leakage  and  it  was  taken  up  and  relaid. 
The  embankment  was  then  rebuilt  and  in  order  to 
get  a  somewhat  better  foundation  the  center-line  of 
the  new  portion  of  the  embankment  was  shifted  about 
50  ft.  into  the  reservoir  at  its  westerly  end,  making 
an  angle  in  the  southerh'  emban'kiment  of  the  reservoir 
which  had  formerly  been  straight.  Great  care  was 
taken  to  jtjin  the  new  portion  of  the  embankment  with 
the  old.     When  the  repairs  had  been  completed  and 


the  reservoir  put  into  service  there  was,  after  some 
weeks,  evidence  of  settlement  and  slip  of  the  new 
jKirtion  of  the  reservoir  bank.  It  was  then  determined 
to  drill  into  the  rock  under  the  toe  of  the  embankment 
and  set  20-ft.  lengths  of  8-in.  well  casing  in  concrete, 
the  casing  being  filled  with  concrete,  also.  The  casing 
was  .spaced  2.5  ft.  between  centers.  After  some 
months,  still  further  settlement  and  slip  were  evident, 
and  a  .shaft  was  sunk,  near  the  center  of  the  portion 
of  the  embankment  which  ai)i)eared  to  be  moving, 
until  rock  was  encountered.  Then  the  cause  of  the 
slip  became  evident.  The  surface  of  shale  rock  of 
the  hill  was  covered  with  a  layer  of  heavy  clay,  less 
than  1  in.  thick,  on  which  the  embankment  was  slid- 
ing. From  the  shaft,  tunnels  were  run  in  all  directions 
through  the  extent  of  the  slij)  and  this  layer  of  clay 
removed,  the  surface  of  the  rock  made  rough  and  the 
tunnels  backfilled  and  thoroughly  tamped.  The 
embankment  had  only  settled  a  few  inches.  It  was 
again  filled  to  the  grade,  and  there  has  been  no  further 
settlement  or  slip.  The  plans  for  this  reservoir 
showed  that  after  removal  of  the  top  soil  the  earth 
upon  which  the  embankment  was  placed  was  excav- 
ated in  a  series  of  steps  and  the  embankment  then 
constructed,  'i'lic  slo])e  of  the  original  surface  was 
albout  1  to  3.  The  exi.stence  of  the  layer  of  oJay  on 
the  rock  was  not  revealed  by  the  test  pits  which  were 
dug,  nor  in  the  excavatfon  for  the  reservoir  during 
its  construction. 
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Latest  Developments  in  the  Activated 
Sludge  Process  of  Disposal 

This  Method  is  Still  in  the  Experimental  Stage,  but  Facts  so 
far  Ascertained  Indicate  its  Excellent  Purification  Features 

By  HARRISON  P.  EDDY,  l)efore  the  Western  Society  of  Kngineere 


It  is  the  object  of  this  paj)er  to  touch  briefly  upon  a 
few  of  the  most  interesting  features  of  the  activated 
sludgfe  process  and  to  point  out  the  facts  that  have  been 
rather  thoroughly  demonstrated  and  of  which  we  are 
comparatively  certain,  and  to  indicate  those  which  are 
still  in  doubt  and  upon  which  more  investigational 
work  and  experience  are  required  to  determine  the 
natural  laws  which  govern  and  to  perfect  methods  of 
procedure.  In  venturing  to  classify  certain  conditions 
as  established  facts,  it  is  recognized  that  the  process 
as  a  whole  is  still  in  the  experimental  state,  that  there 
are  many  conditions  under  which  it  has  not  been  tested, 
and  that  circumstances  may  exist  under  which  those 
features  which  we  now  feel  are  closely  understood  will 
present  imexpected  difficulties  and  uncertainties. 

Extent  of  Purification  Accomplished. 

One  of  the  bright  spots  in  the  experience  with  acti- 
vated sludge  is  its  high  efficiency  as  a  process  of  sewage 
purification.  This  much  at  least  may  be  said  to  be 
well  established.  At  Houston,  Tex.,  it  is  stated  by 
City  Engineer  McVea,  that  "  fish  have  lived  in  the 
outer  chamlber  (eiTluent)  for  more  than  a  year." 

So  large  a  portion  of  the  suspended  solids  and  coll- 
oids may  be  removed  that  under  ordinary  conditions 
the  effluent  will  be  clear  and  contain  but  very  little 
suspended  matter ;  from  5  to  20  p.  p.  m.,  as  a  rule. 

The  sweeping  process  by  which  the  colloids  are 
absorbed,  or  coagulated,  is  also  effective  in  reducing 
bacteria — not  by  destroying  them  but  by  physically 
removing  them. 

In  many  cases  color  may  also  be  removed,  probably 
by  action  similar  to  that  of  mordants. 

In  the  case  of  odors,  some  may  be  oxidized  directly 
and  some  absorbed,  the  resulting  effluent  being  com- 
paratively free  from  odors  noticeable  to  the  ordinary 
observer. 

While  it  may  be  proper  at  the  present  stage  of  de- 
velopment to  assume  that  in  general  purification  may 
be  carried  to  almost  any  extent  desired,  it  is  important 
to  consider  carefully  the  character  of  the  sewage  or 
wastes  to  be  treated  for  there  may  be  disturbing  influ- 
ences similar  to  those  which  appear  to  have  been  im- 
portant at  Worcester.  There — probably  because  of 
the  acid  iron  wastes  from  the  wire  mills — the  extent  of 
purification  was  decidely  limited,  notwithstanding  the 
use  of  very  large  quantities  of  air,  a  goodly  period  of 
aeration  and  re-aeration  of  the  sludge. 

Aeration. 

The  aeration  feature  which  has  been  more  generally 
studied  than  any  other  portion  of  the  process,  as  at 
Milwaukee,  Cleveland,  Worcester,  and  Packingtown, 
and  Stockyards  in  Chicago,  and  elsewhere,  apparently 
is  comparatively  well  understood. 

Air  is  utilized  for  two  purposes — for  maintaining 
aerobic  biological  conditions  and  for  agitation.     Agita- 


tion, however,  may  be  accomplished  by  other  means, 
such  as  purely  mechanical  devices. 

The  oxygen  requirements  for  the  support  of  aerobic 
conditions  are  relatively  small.  Crawford  and  Bartow 
found  that  only  5  per  cent,  of  the  oxygen  of  the  air 
used  for  aeration,  appeared  to  be  utilized,  basing  their 
conclusJons  upon  analyses  of  the  air  entering  and  the 
gases  escaping  the  aeration  tank.  The  writer  found 
only  10  per  cent,  of  the  oxygen  disappearing  in  the  case 
of  strong  tannery  wastes.  If  the  oxygen  supply  is  to 
be  obtained  from  air  blown  into  the  sewage,  there  must 
be  sufficient  opportunity  for  the  sewage  to  dissolve  out 
the  oxygen  while  the  air  is  passing  through  it. 

The  quantity  of  air  required  for  agitation  is  very 
large.  It  is  necessary  to  provide  sufficient  agitation  to 
prevent  the  heavy  suspended  solids  from  settling  down 
on  to  air  diffuser  plates  and  thus  clogging  them.  Re- 
moval of  suspended  matter  by  fine  screening,  is  a  sub- 
stantial aid  in  preventing  such  trouble.  Even  sewage 
which  has  pas.sed  a  fine  screen  having  opening  .^^^-in. 
by  2-in.  may  contain  sufficient  .solids  of  this  character 
to  cause  clogging  of  plates  if  the  air  supply  be  per- 
mitted to  fall  much  below  1  cu.  ft.  per  minute  per 
square  foot  of  plate  area.  By  finer  screening  it  might 
be  possible  to  reduce  this  quantity  slightly.  Whatever 
be  the  character  of  the  sewage  the  volume  of  air  must 
be  sufficient  to  prevent  any  accumulation  of  solids  upon 
the  diffuser  plates. 

Amount  of  Air  Required. 

For  ready  estimation  of  the  quantity  of  air  which 
will  be  required  for  biological  action  and  for  agitation, 
more  data  are  needed  than  are  now  available.  While 
the  strength  of  sewage  has  a  very  important  bearing, 
a  comparison  of  the  results  of  analyses  with  the  quan- 
tity of  air  used  at  the  several  activated  sludge  plants, 
with  a  view  to  demonstrating  this  relation,  is  very  dis- 
appointing. This  is  because  of  differences  in  methods 
of  chemical  analysis,  lack  of  important  determinations 
in  some  cases,  differences  in  methods  of  operation,  and 
many  other  dissimilar  details.  There  are  so  many  of 
these  unharmonious  features  that  it  is  only  by  detailed 
study  of  each  case,  and  a  comparison  of  the  conditions 
with  those  of  the  project  under  consideration,  and  the 
exercise  of  judgement,  that  it  is  possible  to  arrive  at  a 
safe  estimate. 

As  a  general  statement  where  the  aeration  is  carried 
out  in  continuous  flow  tanks  of  10  to  15  ft.  depth,  with 
area  of  diffuser  plates  in  proportion  of  1  to  6,  of  tank 
area  and  a  period  of  aeration  of  about  6  hours,  the 
quantity  of  air  may  be  about  as  follows : 

For  rather  weak  domestic  sewage  . .    1.0  cu.  ft.  per  gal. 

For  strong  municipal  sewage  con- 
taining some  industrial  wastes  not 
I)articularly  detrimental  to  bac- 
terial   life   1.5  cu.  ft.  per  gal. 
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For  weak  municipal  sewasc  c-nntain-  color,  relatively  compact  and  heavy,  and  will  settle 
mg  consulcrahle  industrial  wastes  with  surprising  rapidity.  On  the  other  hand,  under- 
some  of  which  are  detrimental  aeration  will  produce  a  light,  voluminous  floe  which 
to  bacterial  life,  as  for  example  will  „ot  settle  as  rapidly  and  which  will  form  a  very 
acid-iron  wastes   2.0  cu.  ft.  per  Ral.  voluminous  sludge  of  high  water  content  and  corres- 

For   strong   municipal    sewage    con-  pondingly    difficult    to    handle.      Under-aeration    may 

taining      considerable      industrial  be  due  to  furnishing  too  little  air  or  too  short  a  period 

wastes   some   of  which   are  detri-  of  aeration  due  to  crowKling  too  great  a  volume  of 

mental  to  bacterial  life,  as  for  ex-  sewage  through  tanks  provided  with   the  proper  air 

ample,   acid-iron    wastes 4.0  cu.  ft.  per  gal.  supply  and  i>eriod  of  aeration  for  a  smaller  quantity 

For     municipal     sewage    containing  °f  sewage.       The  effect  of  low  temperature  is  similar 

sufficient     industrial     wastes     not  ^°   ^^^}   of   under-aeration    and   in    northern   climates 

specifically  inhibitive  of  bacterial  t'^^'^e  "s  usually  greater  difficulty  in  producing  a  good 

life,     to     decidely     influence     the  sludge   in   winter   than   during   other   seasons.     Such 

comjx>sition    of   the    sewage    e.  g.  "lay  be  caused  temporarily  by  the  introduction  into 

packinghouse,    tannery,    etc 3.0  cu.  ft.  per  gal.  ^^^.  sewers    of    cold    water    from    melting    .snow.     An 

Strong  packinghouse  wastes    4.0  cu.  ft.  per  '^al.  ^'^t'vated  sludge  plant  .should  be  designed  with  an  ad- 

C4.             4.                        ^               .   ■    •                                 ''  efjuate  factor  of  safety  to  meet  such  conditions 

Strong    tannery    wastes    containing  '         .     .               .         ^         "icci  sucn  cunuuions. 

a  very  large  proportion  of  colloids  ,  .  ^*  '^  J"^*^  ^^  important  to  avoid  over-aeration,  for 

but  settled  before  aeration   6.0  cu.  ft.  per  ^al  ^"^  '"^^"'.ts  in  a  resolution  of  the  floe  into  colloidal 

.                                          '       "  matter  with  a  consequent  poor  efifiuent. 

Re-aeration  of  Sludge.  n,            ■•.■          r    ,      a       ■ 

^  '  ^he  condition  of  the  floe  is  very  dependent  upon 

The  evidence  i.s  conflicting  as  to  whether  there  is  the  sedimentation  process.    If  the  sludge  is  allowed  to 

advantage  to  be  gained  from  sludge  reaeration.     If  the  remain  too  long  without  air  it  loses  its  activity  and  be- 

sludge  is  dense,  i.  e.  contains  2  per  cent,  to  3  per  cent,  comes  septic.       It  is  therefore  important  to  provide 

of  solids,  the  air  appears  to  accumulate  in  large  bubbles  for  the  removal  of  the  sludge  from  the  sedimentation 

and    escape    from  the  surface    at    irregular    intervals,  tanks  as  promiptly  as  is  consistent  with  the  proper  con- 

This  tendency    seems  to  render  the    air  less  effective  centration— lin    fact,    the    extent    of    concentration    is 

as    a    means    of   agitation    and  possibly    interferes  to  limited  by  the  need  of  maintaining  the  sludge  in  good 

some  extent  with  the  uniform  distribution  of  the  dis-  condition. 

solved    oxygen    throughout    the    sludge.      A    test    at  n„.-,»,;i;4...  ^r  r\-«x           m 

Milwaukee  indicated  that  there  was  not  sufficient  ad-  ^     .         ^urabi  ity  of  D.ffuser  Plates. 

vantage  to  warrant  the  adoption  of  this  feature.     On  -•„'"?       "^  ^^"^  ^^**"*  porous  plates   used  as  air 

the  other  hand,  Pearse  found  that  in  the  treatment  of  * "".^ers  became  more  or  less  disintegrated  within  a 

Packingtown  sewage  the  return  of  re-aerated  sludge  ''^'^t'^'ely  short  period  of  time.     In  other  cases  such 

showed     "somewhat     smaller     requirements    in     the  P'^^^^  became  so  seriously  cloggecj  that  the  pressure 

amounts    of    air    needed,    and    a    reduced    volume    of  'f'^^ssa'-y  to  force  the  required  quantity  of  air  through 

sludge  to  be  returned.  ^"'^'"'  became  prohibitively  great.     This  was  due  in 

re  tu     ....f       r     ;           ,     ,            r          .,           i       ...  P^^t  to  impurities  iu  the  air  and  in  part  to  rust  or  Other 

If  the  rate  of  air  suply  be  uniform  throughout  the  ^.^terial  from  the  plate  holders,  which  gradua  I y  sealed 

24   hours    he  lower   flow  of   weaker  sewage    at  night  the  ix.res  of  the  plates.    At  H^u.ston  l^r    Fu/ate  has 

wil    permit  the  sludge  to  beanne  more  thoroughly  act-  f^J^   ^^at   porois  plates   clogged   with    rus^cln   be 

ivated  than  during  the  day-time  and  in  effect  accom-  i-UnnpH  hv  ^m^rcn^  fi,„^  •     u    §      ui     •        -j      ^o^ 

1-11            1            1-1                     ■          f    ,        ■     .  cieanea  d\  emersingf  tnem  in  hydrochloric  acid  it  OR  r 

phsh  the  end  sought  in  the  re-aeration  of  the  sludge  j          '                 .      .             "vuiociuoric  acm  at  y»  L. 

by  treatment  in  separate  tanks.  Similarly  on  Saturday  ^mprovements  m  the  manufacture  of  plates,  appear 
afternoons,  Sundays  and  holidays  the  sludge  may  be  ^°  •'^''^'^  overcome  danger  of  disintegration,  and  ex- 
revived  by  appropriate  treatment.  This  result  is  ob-  P'^^^'.^cc  during  the  past  three  years  has  demonstrated 
tained  in  practice  and  has  been  very  noticeable  and  ^,  !^  '*  practicable  to  so  punfy  the  air  and  construct 
beneficial  in  some  cases.                       '  r^^  ^l^^"^  holders  as  to  avoid  danger  of  clogging  with- 

,.     .  .        ,  ^,  ni  a  short  time.    The  period  covered  by  this  experience. 

Peculiarities  of  Floe.  however,  is  too  short  to  show  how  'long  a  life  such 

The  little  sponge-like  aggregations  of  fine  suspend-  Plates  \vill  have.     However,  in  view  of  the  fact  that 

ed  and  colloidal  matters  have  no  regularity  of  struct-  ^^^^'^  continuous  use  for  a  period  of  about  two  years 

ure  but   are   merely   masses   of   independent   particles  there  is  no  marked  increase  in  the  pressure  required 

held  together  by  slight  forces  of  attraction.    They  are  ^^  drive   the  air  through  the  plates,   the  assumption 

of  great   size   in   relation  to  the   weight  of  the   solids  seems  to  be  justified  that  the  plates  will  have  a  useful 

composing  them.     The  forces  by  which  the  particles  ''^'^  "^  ^  number  of  years — certainly  as  many  as  five 

are  held  together  are  .so  slight  that  the  sludge  must  y^^^s  and  possibly  a  very  much  longer  time. 

not   be    very    vigorously   agitated    or    the    floe  will  be  It  should  be  a  source  of  satisfaction  that  so  many 

broken    up.       Hence  it  is  necessary  to   avoid    intense  of  the  causes  of  trouble  with  the  diffuser  plates  have 

agitation  in  aeration  tanks  and  to  induce  as  little  vio-  been   discovered    and    means   devised    for   remedying 

lent  agitation  as  practicable  when  pumping  and  other-  them.    It  is  important,  however,  in  designing  activated 

wise  handling  the  sludge  or  the  sewage  after  the  sludge  sludge  plants  in  which  diffuser  plates  are  to  be  used. 

has  been  introduced  into  it.  to  give  very  careful  consideration   to  the  manner  of 

The  character  of  the  floe  varies  greatly  under  dif-  netting  the  plates  and  of  cleansing  the  air. 

ferent  conditions.     That  produced  by  thoroughly  aer-  Preparatory  Treatment  by  Fine  Screening. 

ating   sewage   for   such   a   period   of  time   and   under  A  very  important  adyance  has  been  made  by  demon- 

sufficiently  favorable  conditions  as  to  produce  a  high-  strating   that    it    is    possible    to    remove    sufficient    of 

ly  purified  eflluent  will  usually  be  of  a  golden-brown  the  heavy  and  coarse  solids  of  stron?  municipal  *ewa"e 
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by  means  of  grit  chambers  and  fine  screens,  to  prevent 
the  ac!cu,mulation  of  deposits  upon  djifiuseT  plates 
which  are  supplied  with  air  at  the  rate  of  1  cu  ft.  per 
minute  per  square  foot  of  plate  area.  Tliiis  assures  the 
successful  operation  of  aeration  tanks  which  prior  to 
this  demonstration  was  open  to  some  question  in 
cities  where  there  is  a  very  large  portion  of  heavy 
setting  solids. 

There  is  opportunity  for  further  investigation  to 
determine  whether  the  quantity  of  air  required  can  be 
materially  further  decreased  by  finer  screening,  than 
that  which  has  already  been  employed.  This  would 
appear  to  be  a  promising  field  for  study. 

In  some  cases — particularly  where  industrial  wast- 
es, such  as  those  from  tanneries  and  packing  houses  are 
present — the  advisability  of  sedimentation  as  a  means 
of  preparing  the  wastes  for  aeration,  is  worthy  of  care- 
ful consideration.  Some  such  wastes  contain  very 
large  quantities  of  coarse  and  heavy  suspended  matter, 
and  it  is  possible,  and  in  some  cases  probable,  that 
preparatory  sedimentation  may  result  in  a  substantial 
saving  in  air  and  may  possibly  also  be  so  important 
as  to  make  the  process  practical  where  without  such 
preparatory  treatment  it  might  prove   impractical. 

Sedimentation — Removing  Floe. 

Obviously   it    is   necessary    to    remove    the    floe    in 

order  to  produce  a  satisfactory  effluent — it  would  be 
folly  after  having  gone  to  the  expense  necessary  to 

form  the  floe,  to  allow  it  to  escape  with  the  effluent 
and  thus  nullify  the  work  done  in  the  first  stage  of  the 
process. 

The  character  of  floe — whether  of  light  weight  and 
voluminous,  due  to  under-aeration  or  low  temperature, 
or  heavy  and  compact,  as  a  result  of  thorough  aeration 
under  favourable  conditions,  has  an  important,  if  not 
vital,  effect  upon  the  sedimentation  process.  If  the 
floe  is  light  and  voluminous  it  settles  less  rapidly,  is 

more  easily  carried  over  the  weirs  in  the  effluent,  and, 
most  important  of  all,  it  fails  to  consolidate  and  be- 
comes compact  as  it  accumulates  in  the  tank.  Gen- 
erally a  well-activated  sludge  settles  very  rapidly  and 
forms  a  relatively  compact  or  dense  sludge. 

A  good  floe  may  form  a  sludge  containing  as  much 
as  3  per  cent  solids  and  readily  forms  one  of  a  2  per 
cent,    while  a    light,  fluffy    floe  will  often    produce  a 

sludge  of  one  per  cent  and  sometimes  of  only  y^  per 
cent    solids.      The    difference    between    sludges  from 

under-aerated  and  well-aerated  sewage  is  readily  ap- 
preciated when  the  volumes  of  sludge  to  be  handled 
are  considered.  The  volumes  which  commonly  occur, 
based  upon  a  uniform  quantity  of  suspended  solids, 
are  given  in  Table  1. 

TABLE    I— IvELATION   OP  VOLUME    OF    SLUGE    TO    PROPOR- 
TION OB'  TOTAL  SOLIDS. 
(Original  sluclge  L'%  tot.-il  .solkls:  dis.solvetl  solids  800  p.  p.  m.) 

Volume  of 

sludge  to  be 

*  *  returned    to 

afford  uni- 

Uelative              form  A'olume  of 

volumes        quantity  of  -kludge  to  be 

Water        Total      Suspended    of  sludges       suspended  wasted. 

in             solids        solids  in    of  different     .i-olid'.  gal.  Gal. 

sludgp,      in  sludge,     sludge,      densities,        per  M.  G.  per  M.  G. 

%.                %.                %.                   %.                 sewage.  sewage. 

99..5               0.5                0.42                 100                  9nfl.ft«0  (58.200 

99.0               1.0               a.92                   46                  418,000  81,400 

9S.5               1.5                1.42                  "SO         ■        273.000  20,500 

98  0  2.0  1.92  22  ?on.oon  is.oon 

97.5  2.6  2.42  17  1S5.000  11.600 

97.0  3.0  2.92  14  127,000  9.500 

The  volumes  of  sludge  to  be  returned  and  wasted, 
as  indicated  by  Table  1,  are  based  upon  the  assump- 
tion that  these  volumes  will  be  equivalent  to  20  per 


cent  and  1,5  per  cent,  respectively,  of  the  sewage 
treated  when  the  sludge  contains  2  per  cent  total 
solids. 

The  importance  of  providing  a  relatively  dense 
sludge  is  obvious  from  these  data.  If  20  per  cent  of 
sludge  containing  2  per  cent  solids  be  required,  for 
the  successful  treatment  of  the  sewage  in  the  aeration 
tanks,  and  if  for  any  reason  the  density  of  the  sludge 
is  suddenly  changed  to  0.5  per  cent  solids,  the  volume 
which  must  be  pumped  into  the  sewage,  to  furnish 
the  same  quantitv  of  suspended  solids,  will  be  in- 
creased from  200,(XX)  to  900,000  gal.  per  million  gallons 
of  seAvage  to  be  treated,  and  all  portions  of  the  plant 
devoted  to  aeration,  sedimentation  and  sludge  return, 
must  have  capacities  for  this  greater  quantity,  if  the 
density  be  permitted  to  fall  to  this  extent.  Similarly, 
were  it  assumed  that  sludge  having  0.5  per  cent  solids 
can  be  dewatered  with  equal  facility  to  that  having 
2  per  cent  solids,  equipment  must  be  provided  for 
handling  68,200  gal.  of  thin  .sludge  per  million  gallons 
of  sewage,  instead  of  15,000  gal.  of  normal  sludge  con- 
taining 2.0  per  cent  solids.  Furthermore,  the  indicat- 
ions are  that  thin  under-aerated  sludge  is  not  as  easily 
dewatered  as  normal  well-aerated  sludge.  From  the 
foregoing  discussion  it  is  clear  that  the  success  of  the 
activated  sludge  process  depends  in  large  measure 
upon  the  production  of  a  good  floe  and  its  efficient  re- 
moval. So  important  is  this  phase  of  the  treatment 
that  it  may  well  prove  the  controlling  feature, 
and  it  may  therefore  be  necessary  to  operate  the  plant 
primarily  for  the  production  of  a  good  floe  by  provid- 
ing such  quantity  of  air  and  period  of  aeration  as  may 
be  required  for  this  purpose  even  though  the  quality 
efliuent  produced  be  better  than  necessary. 
Requirements  in  Proportioning  Sedimentation  Tank. 

In  proportioning  sedimention  tanks,  four  require- 
ments should  be  kept  in  mind : 

1.  Opportunity  must  be  afforded  between  the  point 
of  entrance  and  the  point  of  exit,  for  the  floe  to  settle 
sufficiently  to  prevent  its  beng  carried  out  of  the  tank 
with  the  effluent. 

2.  The  rate  of  sludge  withdrawal  must  be  such  as 
to  retard  the  travel  of  the  floe  enough  to  permit  it  to 
consolidate  and  form  a  relatively  dense  sludge. 

3.  There  must  be  provision  for  drawing  the 
sludge  with  sufficient  rapidity  to  prevent  its  being  de- 
layed in  passage  to  such  an  extent  that  it  will  undergo 
septic  action  which  will  render  it  less  suitable  for  the 
treatment  of  tWe  incoming  sewage  and  particularly  un- 
favorable for  dewatering  by  methods  now  in  use. 

4.  There  must  be  sufficient  tank  capacity  to  pro- 
vide space  for  the  accumulation  of  the  floe,  which 
varies  greatly  from  time  to  time  during  the  day,  ac- 
cording to  the'  variation  in  the  strength  of  the  sewage, 
as  well  as  to  other  conditions,  and  also  for  the 
accumulation  of  the  abnormally  voluminous  floe  dur- 
ing the  periods  of  cold  weather  or  under-aeration. 
neither  of  which  can  be  entirely  counteracted  or  avoid- 
ed. 

As  stated  by  Mr.  Hatton,  the  proposed  Milwaukee 
sedimentation  tanks  have  been  designed  to  receive 
aeration  tank  liquor  at  a  rate  sufficient  to  produce 
1,600  gal.  of  effluent  per  24  hours  per  square  foot  of 
gross  internal  tank  area  at  times  of  maximum  flow. 
The  average  rate  of  flow  in  dry  weather  will  be  about 
830  gal.  per  square  foot.  In  the  demonstration  plant 
the  sedimentation  tanks  have  received  as  much  as 
2.000  gal.  of  aeration  tank  liquor  for  substantial  periods 
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of  time  during  wliich  the  effluent  was  satisfactory. 
The  nioie  conservative  alhjwance  for  design,  was 
adopted  in  order  to  provide  for  contingencies,  such 
as  light  Huffy  sludge  and  changes  in  volume  and 
quality  of  sewage.  Some  of  these  conditions  may  be 
coincident  and  last  for  a  substantial  length  of  time 
as  for  example  in  the  spring  when  snow  is  melting,  the 
flow  of  sewage  is  high  and  its  tem'perature  is  low. 

Tests  indicate  that  the  floe  from  municipal  sewage 
and  from  some  industrial  wastes,  may  be  concentrated 
readily  to  a  sludge  containing  2  per  cent,  and  under 
favorable  conditions  possibly  as  high  as  3  per  cent 
solids.  To  secure  a  greater  concentration  requires 
storage  for  so  long  a  time  that  there  is  a  danger  of 
.septic  action  with  its  attendant  evils.  The  safe  limit 
of  such  storage  may  perhaps  be  taken  at  6  hours,  un- 
til such  time  as  more  data  bearing  upon  this  specific 
point  become  available. 

Sludge  Lagoons. 

One  of  the  most  interesting  developments  is  the 
disposal  of  sludge  by  pumping  it  into  lagoons  at 
Houston,  Tex. 

At  the  South  Side  Plant,  which  was  started  in 
August,  19J8,  all  of  the  sludge  produced  up  to  the  time 
this  plant  was  visited  by  the  writer  in  July,  1919,  had 
been  pumped  into  one  lagoon  which  was  about  300 
ft.  long,  100  ft.  wide  and  7  ft.  deep,  with  side  slopes 
of  about  1  on  iy2.  At  that  time  there  was  no  offen- 
sive odor  from  this  lagoon.  There  was,  however,  the 
characteristic  odor  of  algae,  which  appeared  to  be 
growing  in  considerable  quantities.  No  water  had 
been  drawn  off  from  the  lagoon,  the  supernatant  water 
was  clear,  many  gas  bubbles  were  being  given  off,  and 
some  sludge  was  being  carried  to  the  surface  by  the 
gas  bubbles,  but  immediately  subsided.  There  was  no 
floating  sludge. 

At  the  North  Side  Plant,  where  the  sludge  has  been 
run  into  three  lagoons,  conditions  were  substantially 
the  same. 

Sludge  Dewatering. 

Perhaps  the  darkest  spot  in  the  entire  process  of 
activated  sludge  treatment  is  that  of  sludge  dewater- 
ing, which  has  been  studied  at  the  Packingtown, 
Houston  and  Worcester  plants,  and  particularly  by  in- 
vestigations covering  a  period  of  several  years  at  the 
Milwaukee  testing  station.  Notwithstanding  all  of  the 
investigational  work  thus  far  done,  this  problem  can- 
not be  said  to  have  been  satisfactorily  solved  at  the 
present  time. 

It  has  been  repeatedly  demonstrated  that  well- 
activated  sludge  can  be  dewatered  more  advantage- 
ously than  an  under-aerated  or  a  stale  septic  sludge. 
It  is  accordingly  necessary  to  so  operate  the  plant, 
insofar  as  practicable,  to  avoid  under-aeration,  pro- 
longed storage  which  tends  to  cause  septic  action,  and 
probably  also  over-aeration  which  tends  to  resolve  the 
floe  into  its  colloidal  condition.  It  is  probable  that  the 
plant  must  be  operated  with  a  view  to  producing  the 
sludge  in  a  condition  to  be  most  readily  dewatered,  al- 
though there  is  a  promise  that  poor  sludge  can  be  con- 
ditioned so  as  to  be  successfully  dewatered. 

One  phase  of  the  magnitude  of  the  sludge  disposal 
problem  may  be  readily  appreciated  by  a  comparison 
of  the  nominal  volumes  of  sludge  produced  by  the  sev- 
eral processes  of  sewage  treatment  now  in  use,  Table 
II. 

While  it  is  recognized  that  the  volume  of  sludge 


TABl  li    U— NOVll.NAI.    VOLUME    OF    SLUDGE    PROOlCEl)    BY 
DIFFERENT  PROCESSES  OF  SKWAQE  TREATMENT. 

Nomi.ial  Welsht 

volume  of  of  drv 

•ludge.  gal.  solldii  In 

per  mil.  Specific     sludge,  lb. 

gal.  of  Proportion    gravity  per  mil.  gal. 
Kcwage     of  Rolids  of         of  sewage 

Treatment  Process.  treated.    in'aludi«e.     sludge.       treated. 

Activated  sludge   10,000  2.00  1.005  l.«75 

Chemical  precipitation 5,000  7.50  1.040  3.250 

Sedimentation 2.500  5.00  1.020  1  0«0 

.«eptic  tank  £00  5.00  1.010  220 

Imhoff  tank  600  15.00  1.070  670 

Trickling  lilter— humus  tank.      .^00  7.50  1.02.'.  320 

produced  by  any  of  these  processes  will  vary  materially 
according  to  the  local  conditions,  and  particularly  to 
the  proportion  of  solid  matter  removed  from  the  sew- 
age, the  activated  sludge  process,  under  all  conditions, 
is  likely  to  produce  a  very  much  greater  volume  of 
sludge  than  any  other  process. 

For  the  dewatering  of  activated  sludge  consider- 
ation may  be  given  to  the  use  of  four  types  of  mac- 
hines— the  plate  or  standard  filter  press,  the  squeeze 
press  commonly  known  as  the  Worthington  or  Berri- 
gan  press,  the  Schaefer-ter-Meer  centrifuge  and  the 
Besco-ter-Meer  centrifuge. 

Acidification  of  Sludge. 

Activated  sludge  is  normally  slightly  alkaline  and 
it  has  been  found  that  its  natural  slimy  characteristics 
can  be  counteracted  in  a  measure  by  acidification. 
The  quantity  of  acid  required  will  vary  according  to 
conditions,  but  in  general,  if  sulphuric  acid  is  used  it 
may  be  taken  at  about  0.12  per  cent  by  volume  of  the 
sludge  to  be  dewatered.  If  it  be  assumed  that  the 
waste  sludge  will  be  equivalent  to  1.5  per  cent  of  the 
sewage  treated,  or  15,000  gal.  per  million  gallons  of 
sewage,  the  quantity  of  sulphuric  acid  required,  upon 
this  basis  will  be  about  1.2  gal  per  thousand  gallons 
of  sludge.,  equivalent  to  270  lb.  of  commercial  sulphur- 
ic acid  per  million  gallons  of  sewage.  At  1  ct.  per 
pound,  the  cost  of  acid  will  be  about  $2.70  per  million 
gallons  of  sewage  treated.  • 

The  cost  of  acid  may  offset  in  part,  or  perhaps 
wholly,  by  an  increase  in  ammonia  content  of  the  dried 
sludge.  This  is  because  of  the  neutralization  of  the 
alkalis  with  acid,  after  which  heating  in  the  drier  does 
not  drive  off  the  nitrogen  in  the  form  of  ammonia, 
as  is  the  case  when  unstable  nitrogenous  compounds 
are  heated  in  the  presence  of  alkalis.  The  gain  in 
ammonia,  due  to  acidification,  while  varying  in  differ- 
ent sludges,  may  be  taken  at  about  12  per  cent. 

There  is  likely  to  be  another  apparent  increase  in 
the  ammonia  content  of  the  drier  sludge,  due  to  the 
effect  of  pressing,  by  which  a  substantial  proportion 
of  the  solids  in  the  sludge  pass  away  in  the  form  of 
press  liquor.  The  proportion  of  nitrogen  in  these 
solids  is  somewhat  lower  than  that  in  the  suspended 
matter  due  to  the  large  proporton  of  colloids  high  in 
nitrogen  in  the  latter.  The  removal  of  the  dissolved 
solids,  therefore,  results  in  an  increase  in  the  proport- 
ion of  nitrogen  in  the  dry  solids  of  the  original  liquid 
sludge. 

The  effect  of  the  apparent  increases  due  to  acidif- 
ication and  to  pressing,  when  applied  to  the  dry  sludge 
containing  10  per  cent  moisture  and  computing  the 
value  of  the  sludge  at  $4  per  unit,  are  shown  in  Table 
III. 

It  therefore  appears  that  there  is  a  theoretical  in- 
crease in  value  of  $3.62  per  million  gallons  of  sewage, 
due  to  acidification.    If  the  price  he  taken  at  $2  instead 
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TAm.E  iii-ESTiMATE  OP  QUANTITY  AND  PRICE  OF  FEH-  pjcte  disposal   of  the   sludec      These  advantae-es  are 

TiLiZER  PROM  sTitONG  MUNiciPAi.  SEWAGK*  '     ,,     ""'1J^'^«" .  "/   i"c   h'liai^t.      1  nese  ao\antageh  are 

Volume  of  sludge,  per  m.  g.  sewage  15  000  gal  ^^^"  wrth  Striving  tor.    At  [)resent  It  would  seem  that 

^^eTh7'o7d?'yfoU°'^Sm.g:  sewage:;:  2.:^n.  '^}^  P'"''--^'^   i«   particularly    worthy   of   consideration 

Weight  fertilizer  with  10%  moisture 2.780  lb.  equai.s  1.39  tons  where  such  an   effluent  is  desired,  and   where  power 

Prcportlon    of    ammonia    in    dried    unacidined    sludge  i  u.    •       j      ,  i         ^  .        /-m      •  .       •      • 

containing  10%   moisture   (6%   ammonia  on   dry  '""ly  '^^  obtained  at  moderate  cost.    Obviously  It  IS  an 

incrSLeNn  .VmmonYa.'dueto'aiidiflcation''. 120%  advantage  for  such  a  i)lant  to  be  situated  in  a  district 

fn?;^a"fi,l"am^'?nfa're1o'p^^^^^^^^                 If%  ^^'^cre   large  quantities   of   fertilizers   are   used,   thus 

-Ammonia  In  r;ried  acidified  press  cake  6.59  avoiding  the   necessity  of  shippine  the   sludee  Ions 

Price  per  unit  of  ammonia  S4  00  i-.^  iro  "  ^^ 

Value  peV  mil.  .gal.  of  sewage—  '  distances. 

Fertilized— nominal — unacidifled.  unpres=ed.  dried... «,10  02 

Fertilized— nominal— acidified,   unpressed.   dried    ..$33.(.4  1  here   appear    tO   be   two    features    which    srive    pro- 

OlfKrcnce.  due  to  '.cidification   ■ $3  f!'  .  e  '^    .  ,        ,  .        *'    .       *^. 

Fertilizer— !>ridified,  pressed, 'iried  $3G  64  iTMse  ot  great  improvement,  ou  further  investigation 

Dinorence   due  to  pressing  53.00       _the  aeration  and  agitation  of  the  sewage,  and  the  de- 

,  <^.                .      r                •       ,       ,-rr                     ,,,     ,  watering  of  the  sludge.     It  may  be  that  the   former 

2  !!'  ^f  "il'*       ammonia,  the  dif  erence  would  be  but  ,^„  ,,e  accomplished  bv  .some  so'rt  of  mechanical  agit- 

$1.80--hardly  enough  to  pay  for  the  acid.  .,tio„  accompanied  by 'the  u.se  of  a  small  quantity  of 

Present  indications  are  tlijat  the  return  from  the  air  to  maintain  aerobic  conditions.    This  would  seem 

sale  of  fertilizer  will   partially,  and  perhaps  wholly,  to  be  more  easily  applied  to  a  small  plant  than  to  a  very 

offset  the  cost  of  dewatering  and  drying  the  sludge,  large  one  like  that  at  Milwaukee,  although  if  the  sav- 

but  that  there  ^\■ill  probably  be  no  surplus  applicable  ing  in  operating  expense  is  sufficient,  the  size  of  the 

to  the  operation  of  other  features  of  the  jilant.  plant  would    probably  not  ,  offer  an    unsurmountable 

,    _  .  .       ,       ^  obstacle  to  the  adoption  of  such  a  method. 

Advantages  and  Opportunities  for  Improvement  . ,  ,     ,  ,  .  .        ,  ,     ,     ,  , 

.  At  present  the  hope  of  improving  the  method  of  de- 

in  iTocess  watering  appears  to  lie  in  the  direction  of  conditioning 

Thiere  are  two  very  important  advantages  of  the  the  sludge    rather    than   improvement   of   mechanical 

activated   sludge   process — the   production   of  a   well-  a;)pliances.  although  the  latter  subject     should  by  no 

purified  effluent  of  attractive  appearance,  and  the  com-  means  be  neglected. 

Concrete    Pipe    for    Sewers 

Concrete  in  Widespread  Use  for  Both  Sanitary  and  Storm 
Sewers — Design  and  Construction  Methods  Recom- 
mended in  Portland  Cement  Association  Bulletin 

Concrete  pipe,  both  plain  and  reinforced,  are  now- 
being  extensively  used  in  all  parts  of  the  country  for 
building  storm  and  sanitary  sewers.  It  is  not  definite- 
ly known  how  early  concrete  pipe  were  used  for  this 
purpose,  but  such  records  as  are  available  indicate 
that  they  have  been  giving  excellent  service  since 
187v3  in  many  parts  of  the  continent.  Developments 
in  concrete  pipe  manufacture  have  kept  pace  with  the 
progress  of  the  concrete  industry  and  in  recent  years 
concrete  pipe  has  been  produced  on  a  very  large  scale. 

The  early  use  of  concrete  pipe  was  in  sewers  of 
larger  diameters ;  in  later  years  improvements  in  con- 
crete pipe  making  machinery  have  made  possible  the 
successful  manufacture  of  small  sizes  which  are  now 
equally    well    received    by    sewer    engineers. 


Concrete  pipe  are  now  made  in  all  standard  sizes 
from  4  inches  up  to  108  inches  internal  diameter.  They 
are  capable  of  sustaining  the  weight  of  heavy  fill  in 
deep  trenches  or  the  loads  caused  by  the  passage  of 
heavy  vehicles  when  the  sewer  is  near  the  surface. 
Due  to  their  impermeability  concrete  sewer  pipe  re- 
duce leakage  and  infiltration  to  a  minimum. 
Designing  the  System 

Sewerage  systems  are  designed  on  two  general 
plans — separate  and  combined.  The  separate  system 
provides  two  separate  and  distinct  sewers,  one  to  take 
care  of  sanitary  sewage  including  domestic  and  indust- 
rial wastes,  and  the  other  to  serve  as  a  drain  for  carry- 
ing away  such  surface  water  as  rain,  melting  snow 
and  ice.  and  street  flushing  water.     Combined  systems 


^Concreif  bend. 
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Fijf.  1 — Special  arrangement  of  12"  iwnitary  laterals  in  an  alley. 

Concrete  Y'h  iisetl  in  preference  to  T's,  therei)y  increasinjf    the 

hydranlic  efficiency  of  the  line. 


Fig.  2 — One  method  of  placing  double 
house  connections  under  a  siitiewalk. 
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handle  l^oth  sanitary  sewage  and  surface  waters  in 
one  sing-le  sewer.  Separate  systems  are  used  when 
conditions  make  it  necessary  to  treat  sanitary  sewage 
in  disposal  plants.  Comhined  systems  are  installed 
where  the  city  is  located  near  large  bodies  of  water 
into  which  the  sewage  can  i)e  discharged  without  dan- 
ger of  contaminating  the  water  supply  of  its  own  or 
of  other  communities.  Which  system  to  use  in  a  par- 
ticular case  depends  not  only  upon  the  sanitary  factors 
above  referred  to,  but  also  upon  questions  of  the  most 
economical  construction,  and  is  properly  left  to  the 
determination   of   experienced   sanitary    engineers. 

In  designing  sewer  pipe  lines,  pnjvision  should 
be  made  for  the  future  growth  of  thq  city  so  that  the 
important  trunk  line  sewers  will  never  have  to  be  re- 
placed by  pipe  of  larger  size.  Many  cities  are  frecj- 
uently  compelled  to  replace  at  great  expense  old  sewer 
lines  with  larger  pipe  because  the  city's  growth  ex- 
ceeded  expectations. 

Special  attention  should  be  given  to  regularity 
of  alignment  and  gradient  of  sewers.  Irregularities 
not  only  cause  decreased  capacity,  but  also  make 
maintenance  difficult  and  expensive.  In  hilly  country 
requiring  broken  grade  lines,  the  cities  served  by  the 
sewer    system    should    l)e    divided    into    districts    sep- 


Fig.  3 — Method  of  placing  ii  niiigle  liousc  conuectioii  uiiiler 
sidewalks.     Unnecessary  liends  should  be  avoided. 

arated  by  intercepting  or  trunk  sewers,  thus  permitt- 
ing uniformity  of  grade  and  alignment  within  each 
division. 

Typical  methods  of  placing  house  connections  are 
presented  in  Figures  1,  2.  3.  4.  House  connections 
should  never  be  under  six  inches  internal  diameter 
and  should  be  laid  as  straight  as  possible  and  on  a 
minimum  grade  of  2  per  cent  (J4  inch  per  foot).  The 
danger  of  clogging  in  smaller  pipes  is  so  great  that 
the  slightly  increased  cost  of  the  six-inch  connection 
is  justified.  Final  inspection  should  be  made  of  each 
lateral  and  an  accurate  record  kept  of  the  Y  at  the 
lateral  and  the  end  of  house  connection  at  the  property 
line.  Sketches  of  any  change  from  original  plan  should 
be  made  and  recorded.  Correct  design  of  details  is  an 
important  part  of  sewer  construction  and  helps  to  re- 
duce the  cost  of  maintenance.  Examples  of  such  de- 
tails are  shown  in  figures  5  to  8  inclusive. 

The  type  of  manhole  design  shown  in  Fig.  5  is 
used  to  avoid  unnecessary  excavation  where  a  con- 
siderable difference  in  elevation  exists  between  two 
lines,  and  to  maintain  uniform  velocity  of  flow. 

All  storm  water  should  pass  through  a  catch  basin 
like  that  shown  in  Fig.  8  before  entering  the  sewer  in 


order  to  remove  silt  and  other  material   that  would 
otherwise  clog  the  sewer. 

A  lamp  hole,  is,  as  its  name  implies,  an  opening 
through  which  a  lantern  may  be  let  down  into  the 
sewer  line  for  the  purpose  of  locating  obstructions. 
Such  holes  are  installed  by  some  engineers  where 
manholes  are  more  than  400  ft.  apart. 

Construction  Methods 

The  recommended  practice  for  laying  sewer  pipe, 
adopted  by  the  .American  Society  for  Testing  Materials 


3ea/  kv/fh  ca/^- 


6"Cor7cref(S 


V\f..  4 — Typical  arrangement  of  deep  lionse  connwtion  to 
place  the  weight  of  the  riser  on  the  lienrt. 

in  1919,  should  be  closely  followed  in  order  to  insure 
best  results.     Extracts  are  given  below. 

"The  foundations  in  the  trench  should  be  formed 
to  prevent  any  subsequent  settlement  and  thereby 
possibly  an  excessive  pressure  and  consequent  rupture 
of  the  pipe. 

"If  the  foundation  is  rock,  an  equalizing  bed  of 


■•■•.•■.»■-*:  •,\v'^m';'-.:>;:-:--.v.:  *■;■.'.■■■■. »:H 
»''■■■'''       III  I     1       it 


Fig.  .")— Concrete  manhole  with  drop  i-onneotions  im*«1    to  avoid 

uiinei*88ary    excavation    where    there  is    cxinsiderable    elevation 

l)etween  connecting  lines,  and  to  maintain  unifonu  velocitv  and 

flow  throughout  the  sj-stem. 

concrete  or  sand  well  compacted  should  be  placed 
upon  the  rock.  The  thickness  of  these  beds  should 
be  not  less  than  4  inches.  Pipe  should  be  laid  in 
these  beds  so  that  at  least  the  lower  third  of  each  pipe 
is  supported  its  entire  length. 

"If  the  foundation  is  good  firm  earth,  the  earth 
should  be  pared  or  molded  to  give  a  full  support  to 
the  lower  third  of  each  pipe,  and,  if  necessary  to  secure 
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a  proper  bearing  for  the  pipe,  a  layer  of  concrete,  fine 
gravel  or  suitable  material  should  be  placed.  The 
same  means  of  securing  a  firm  foundation  should  be 
adopted  in  case  the  excavation  has  been  made  deeper 
than  necessary. 

'If  there  is  no  good  natural  foundation,  the  pipe 
should  be  laid  in  concrete  cradle  supported  on  a  mason- 
ry foundation  carried  to  a  soil  of  satisfastory  bearing 
power  or  supported  on  a  structure  designed  to  carry 
the  weight  of  pipe  and  its  load  to  a  firm  bearing. 

"Trenches  should  be  kept  free  from  water  until  the 
material  in  the  joints  and  masonry  has  sufficiently 
hardened. 

"To  protect  pipe  from  unusuar  stresses  all  work 
should  preferably  be  done  in  open  trenches. 

"Pipe  lines  should  be  placed  at  a  sufficient  depth 
below  the  surface  of  the  street  to  avoid  dangerous 


'^ar^iYc/y- 


'/4.  Concrefa 
bend 


Fig.  6 — Typical  catch  bagin. 

pressure  or  impact.  When  this  is  not  possible  special 
reinforcement  should  be  provided. 

"Trenches  sho,uld  be  only  of  sufficient  width  to 
provide  a  free  working  space  on  each  side  of  the  pipe, 
preferably  not  over  one-third  of  the  nominal  diameter 
and  never  less  than  four  inches,  according  to  the  size 
of  the  pipe  and  the  character  of  the  ground;  but  in 
every  case  there  should  be  sufficient  space  between 
the  pipe  and  the  sides  of  the  trench  to  make  it  possible 
to  thoroughly  ram  the  back-filling  around  the  pipe 
and  to  secure  tight  joints. 

"The  laying  of  pipe  in  finished  trenches  should 
commence  at  the  lowest  point,  so  that  the  spigot  ends 
point  in  the  direction  of  flow. 

"All  pipe  should  be  laid  with  ends  abutting  and 
true  to  line  and  grade.  They  should  be  fitted  and 
matched  so  that  when  laid  in  the  work  they  will  form 
a  sewer  with  a  smooth  and  uniform  invert. 

"It  is  necessary  to  use  all  possible  care  when  shov- 
ing the  pipe  together,  so  that  the  joints  will  not  be  un- 
necessarily large. 

"Sockets  should  be  carefully  cleaned  before  pipe 
is  lowered  into  trenches.  The  pipe  should  be  lowered 
so  as  to  avoid  unnecessary  handling  in  the  trench. 

"The  pipe  should  be  set  firmly  to  line  and  grade 
and  the  joints  carefully  adjusted  and  filled  with  the 
jointing  material. 

"Joints  should  be  made  in  the  following  manner : 
A  closely  twisted  hemp  or  oakum  gasket  of  suitable 
diameter,  in  no  case  less  than  %  inches,  and  in  one 


piece  of  sufficient  length  to  pass  around  the  pipe  and 
lap  at  the  top,  should  be  solidly  rammed  into  the 
annular  spaces  between  pipe  with  a  suitable  calking 
tool.  When  cement  joints  are  used,  the  gasket  should 
first  be  saturated  with  neat  cement  grout.     The  rem- 
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Fij;.  7— Joint**  commonly  used  in  concrete  pi])e  sewers. 

ainder  of  the  space  should  then  be  completely  filled 
with  the  jointing  materials. 

"All  trenches  and  excavations  should  be  backfilled 
immediatel}-  after  the  pipe  is  laid  therein,  unless  other 
protection  of  the  pipe  line  is  directed.  The  back-filling 
material  should  be  selected  and  deposited  with  special 
reference  to  the  future  safety  of  the  pipe.  Clean 
earth,  sand  or  rock  dust  should  be  solidly  tamped 
about  the  pipe  up  to  a  level  at  least  2  feet  above  the 
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Fig.  8 — Methods  of  reinforcing  concrete  pipe. 

top  of  the  pipe.  This  material  should  be  carefully 
deposited  in  uniform  layers.  Unless  otherwise  per- 
mitted, each  layer  should  be  carefully  and  solidly  tamp- 
ed or  rammed  with  proper  tools  so  as  not  to  disturb 
or  injure  the  pipe  line. 

"Puddling  or  water  flooding  for  consolidating  the 
backfilling  is  recommended  only  for  sandy  and  grav- 
elly materials.  If  this  method  is  used,  the  first  flood- 
ing should  be  applied  after  the  backfilling  has  been 
compacted  by  tamping  up  to  2  feet  above  the  top  of 
the  pipe,  and  the  second  flooding  during  or  after  the 
subsequent  filling  of  the  trench.  An  excess  of  water 
should  be  avoided,  in  order  to  prevent  disturbance  of 
the  earth  under  and  around  the  pipe  and  also  to  pre- 
vent an  undue  excess  of  pressure  upon  them. 
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"Walking  or  working-  on  the  completed  sewer, 
except  as  may  be  necessary  in  tamping  or  backfilling 
should  not  be  permitted  until  the  trench  has  been 
backfilled  to  a  height  of  at  least  2  feet  over  the  top 
of  the  pipe. 

"The  filling  of  the  trench  should  be  carried  on 
simultaneously  on  both  sides  of  the  pipe  in  such  a 
manner  that  injurious  side  pressures  do  not  occur. 

Manufacture  of  Concrete  Pipe 

Plain  concrete  sewer  pipes  are  usually  manufact- 
ured by  machine  in  standard  sizes  ranging  from  4 
inches  to  42  inches  internal  diameter.  Concrete  of 
semi-dry  consistency  is  used  which  is  thoroughly  com- 
pacted in  molds  under  pressure.  The  correct  consist- 
ency has  been  obtained  when  web-like  markings 
appear  on  the  outer  surface  of  the  pipe  upon  removal 
from  the  molds.  After  removal  from  the  molds  the 
pipes  are  placed  in  a  saturated  steam  or  water-spray 
curing  room,  for  a  suflficient  period,  to  insure  great 
strength  and  low  absorption. 

Machine-made  concrete  pipe  are  of  true  cylindrical 
form  with  a  smooth  interior  surface  and  offer  excell- 
ent advantages  for  house  connections,  main  lateral 
sewers  and  intercepting  sewers.  All  necessary  bends, 
Y's  and  other  specials,  of  the  same  excellent  quality, 
can  be  secured  wherever  concrete  pipe  are  made. 

Reinforced  concrete  pipe  are  made  in  standard 
internal  diameters  of  from  12  to  108  inches  and  in 
lengths  from  2^  to  6  feet.  The  types  of  joints  comm- 
only used  are  shown  in  Fig.  9.  Three  methods  of 
placing  the  reinforcement  are  illustrated  in  Fig.  10. 
Concrete  pipe  may  be  inspected  before  being  placed 
in  the  trench  and  the  joints  can  be  easily  made  and  in- 
spected after  the  pipe  are  in  place. 

Specifications 

The  American  Society  for  Testing  Materials  adopt- 
ed standard  specifications  for  plain  concrete  sewer 
pipe  June,  1920.  Engineers  are  urged  to  specify  pipe 
that  meet  these  specifications. 


Mainly  Constructional 

Eatt  and  West — From  Coast  to  Coast 


grade  glass  and  by-products,  and  expect  to  be  in  operation  in 
a  few  months. 

Messrs.  Wallace  Barnes  &  Company,  of  Bristol,  Conn., 
have  purchased  the  plant  of  the  National  Machinery  &  Supply 
Company,  at  Hamilton,  and  will  shortly  commence  the  manu- 
facture of  their  line  of  screw  machine  products,  springs,  etc. 
This  Canadian  branch  vs  capitalized  at  $300,000  and  will  em- 
ploy about  150  men. 

The  new  Lieutenant-Governor  of  Ontario.  Lt.-Col.  Henry 
Cockshutt,  officiated  at  the  laying  of  the  corner  stone  of  the 
Orillia  Soldiers'  Memorial  Hospital,  Ont.,  recently.  The  new 
building,  with  equipment,  will  involve  an  expenditure  in  the 
neighborhood  of  $200,000,  and,  it  is  expected,  will  be  ready 
for  occupation  in  the  spring. 

Representatives  of  the  Detroit  and  Windsor  promoters 
of  the  proposed  International  Memorial  Bridge  over  the  De- 
troit River,  between  these  two  cities,  discussed  the  sca'e  of 
$15,000,0000  worth  of  bonds  to  finance  the  construction  of  this 
bridge,  before  the  Michigan  Public  Utilities  Commission,  at 
Detroit  recently.  The  promoters  are  endeavoring  to  secure 
authorization  for  the  sale  of  these  bonds. 

.^s  the  result  of  a  conference  between  Hon.  Gideon  Robert- 
son, Minister  of  Labor,  and  representatives  of  the  employees 
on  the  Welland  Canal  construction  work  the  Department  of 
Labor  will  arrange  the  schedule  of  wages  and  working  con- 
ditions to  apply  to  a'l  sections  of  the  work.  This  situation 
follows  the  failure  of  the  contractors  and  employees  to  reach 
a  settlement  during  the  recent  conference  held  in  St. 
Catharines. 

All  work  on  public  highways  throughout  the  province  of 
.Alberta  has  been  shut  down.  This  action  has  been  taken  for 
the  purpose  of  taking  stock  and  finding  out  just  what  has  been 
done  and  what  remains  to  be  done.  .\  great  deal  of  hitrhway 
work  has  been  going  on  in  different  parts  of  the  province  this 
season  and  this  work  has  been  so  extensive  and  scattered  that 
it  was  thought  best  to  call  a  halt  so  that  the  new  government 
wmild  know  just  where  they  were  at  on  their  road  program. 

The  Municipal  Council  of  Penticton,  B.  C,  recently  gave 
the  provincial  government  until  November  15  to  secure  an  op- 
tion on  a  site  on  Main  street  for  the  erection  of  government 
offices,  with  a  request  for  an  assurance  that  if  the  site  is  accept- 
ed the  building  operations  will  commence  by  August  1.  1922. 
It  is  understood  the  government  proposes  to  remove  the  offices 
for  the  district  from  Fairview  to  Penticton  and  the  munici- 
pality has  reserved  this  site  for  that  purpose. 


The  City  Council  of  Hull,  P.  Q.,  will  shortly  present  a 
bylaw  to  the  people,  authorizing  the  expenditure  of  $540,000 
on  several  badly  needed  civic  improvement  works. 

It  has  been  announced  that  the  Marconi  Wireless  Tele- 
graph Co.  of  Canada,  Limited,  propose  erecting  a  new  wireless 
station  at  Laprairie,  P.  Q.,  which,  when  completed,  will  be  the 
largest  station  of  this  kind  in  the  world. 

The  Essex  Provision  Company,  Ltd.,  of  Windsor,  Ont., 
recently  awarded  the  contract  for  their  new  building  to  Messrs. 
P.  H.  Secord  &  Sons  Construction  Company,  of  Brantford, 
Onlt.,  The  building  will  be  constructed  of  steel  and  concrete 
and  will  cost  between  $500,000  and  $600,060  when  completed. 
It  has  been  announced  that  a  fifteen-storey  addition  to 
the  Mossop  Hotel  at  Toronto  will  be  erected  soon.  The  new 
building  will  have  a  40-ft.  frontage  on  Yonge  Street  with  a 
depth  of  80  feet  and  will  provide  140  rooms,  each  equipped  with 
bath.     The  estimated  cost  of  this  building  is  $750,000. 

A  new  company,  the  Feldspar  Glass  Company,  Limited, 
will  shortly  commence  the  construction  of  a  factory  at  Oshawa 
Ont.  The  plant  will  be  built  in  units,  the  first  to  be  60  ft.  x 
160  ft.,  and  will  employ  50  men.    They  will  manufacture  high- 


Personal 

Mr.  A.  G.  Stephens  recently  resigned  from  the  council,  at 
Walkerville,  Ont..  to  accept  the  position  of  superintendent  of 
parks  and  boulevards  for  the  town. 

Messrs.  Henry  John  Burden  and  G.  Roper  Gouinlock, 
architects,  of  Toronto,  have  formed  a  partnership  under  the 
firm  name  of  Burden  &  Gouinlock,  and  have  opened  offices 
at  101  King  St.  west. 

Mr.  D.  W.  Hays,  consulting  engineer  of  Spokane,  Wash- 
ington, has  accepted  the  appointment  of  supervising  engineer 
of  the  United  Irrigation  District,  of  .Mberta.  Mr.  Hays  was 
at  one  time  general  manager  of  the  Canada  Land  &  Irrigation 
Company,  Medicine  Hat  District. 

Mr.  John  Callaghan,  of  Calgary,  Alberta,  who  at  one 
time  held  the  position  of  chief  engineer  of  construction  for 
the  Pacific  and  Groat  Eastern  Railway  but  who  has  of  late 
been  connected  with  the  Canadian  Pacific  Railway  Company, 
has  been  appointed  Deputy  Minister  of  Railways  and  Tele- 
phones. Mr.  Callaighan  will  also  act  as  manger  of  the  Al- 
berta Government  railway  lines. 
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CONSTRUCTIONAL  ACTIVITY 

Period  of  September  21  to  September  27,  1921 

Dominion  Wide  Service  Excluaive  to  "  Contract  Record  &  Engineering  Review  " 


Waterworks,  Sewerage  and 
Roadways 

Dundas,  Out. 

Alfred  Broad,  Chrm.  Bd.  of  Works,  will 
receive  tenders,  no  closing  date  set,  for 
concrete  boulevards  on  one  street  for 
Town.     Plans  with  C.  R.  Murdock,  Engr. 

Hamilton,  Ont. 

Suburban  Area  Cmsn.,  Court  House,  plan 
construction  of  road  Burlington  Beach. 

City  Council  will  construct  asphalt  pave- 
ment, concrete  sidewalks  and  curbs  on  sev- 
eral streets  at  estimated  cost  of  $141,000. 
E.  R.  Gray,  Engr. 

City  Council  contemplate  repairs  to 
James  St.  reservoir  to  cost  $15,000. 

Montreal,  Que. 

Construction  of  sewers  in  several  streets 
is  planned  by  City  Council. 

Construction  of  sidewalks  on  several 
streets  is  contemplated  by  City.  E.  A. 
Doucet,  Engr. 

Toronto,  Ont. 

F.  Barber,  Engr.,  40  Jarvis  St.,  haa  plans 
and  will  receive  tenders  until  Oct.  Ist  for 
construction  of  concrete  sidewalks,  pav- 
ing, and  for  grading  on  several  streets  for 
York  Tp.  Council. 

York  Twp.  Council  plan  construction  of 
6  in.  watermains  in  several  streets.  W. 
A.  Clarke,  clerk,  40  Jarvis  St.,  Toronto. 

CONTRACTS  AWARDED 

Montreal,  Que. 

Additional  contracts  for  electric  pump- 
ing station  for  City  are:  Vault  doors, 
Boss  &  Greig,  400  St.  James  St.;  steel, 
Phoenix  Bridge  Co.,  83  Colborne  St.;  over 
cranes.  Dominion  Bridge  Co.,  Dominion 
Station,  Lachine;  roofing  and  Kalemein 
doors,  McFarlane-Douglas  Co.,  Ltd.,  34A 
Dorchester  St.  W.;  plumbing  and  heating, 
J.  Ballantyne,  163  Nazareth  St.;  valves 
and  pipes,  Dominion  Engineering  Works, 
Lachine;  millwork,  Traversy,  Ltd.,  lOOB 
Papineau  Ave.;  arch,  and  om.  iron,  John 
Watson  &  Sons,  Ltd.,  167  Wellington  St.; 
granite,  Stanstead  Granite  Co.,  Stanstead, 
Que.;  metal  sash,  Denis  Wire  &  Iron 
Works,  1328  City  Hall  Ave. 

Osgoode,  Ont. 

General  contract  for  waterbound  maca- 
dam road  for  Carleton  County  Council  is 
awarded  to  The  Farmers  Grove  Construc- 
tion Co.,  care  of  Patterson  &  Byrne, 
Engrs.,  71%  Sparks  St.,  Ottawa. 

Ott>wa,  Ont. 

General  contract  for  construction  of  as- 
phalt pavement  costing  $15,000  for  City  is 
awarded  to  O'Leary's,  Ltd.,  Bank  Nation- 
al Bldg. 

St.  Lambert,  Que. 

Council  awarded  contract  for  reinforced 
concrete  pipe  costinfi  $16,600  to  Independ- 
ent Concrete  Pipe  Co.,  Ltd.,  Huron  St., 
Woodstock,  Ont. 


St.  Ours,  Que. 

General  contract  for  gravelling  roads  at 
cost  of  $10,094  for  Municipality  is  award- 
ed to  J.  P.  Lachapelle  and  B.  Potvin,  St. 
Ours. 


Railroads,  Bridges  and 
Wharves 

Cowiclian  Bay,  B.C. 

B.  C.  Desrochers,  Secy.  Dept.  Pub. 
Works,  Dom.  Govt.,  Ottawa,  will  receive 
tenders  until  Oct.  21st  for  construction  of 
wharf.  Plans  at  offices  of  Dept.,  Dist. 
Engr.,  Victoria,  and  at  Post  Office,  Cow- 
ichan  Bay.  Accepted  cheque  for  10  per 
cent,  of  tender  required.  Tenders  to  be 
made  out  on  forma  supplied. 
Kotre  Dame  des  Sept  Douleurs,  Que. 

B.  C.  Desrochers,  Secy.  Dept.  Pub. 
Woiks,  Dom.  Govt.,  Ottawa,  will  receive 
tenders  until  Oct.  12th  for  construction  of 
extension  to  wharf.  Plans  with  Dept., 
offices  of  Dist.  Engr.,  Post  Office  Bldg., 
Quebec,  Bimouski,  Que.,  and  Post  Office  of 
Notre  Dame  des  Sept  Douleurs.  Accepted 
cheque  for  10  per  cent,  of  tender  required. 
Ottawa,  Ont. 

Ottawa      Improvement      Cmsn.,     Castle 
Bldg.,  contemplate  construction  of  several 
bridges.     A  Stuart,  Engr. 
Toronto,  Ont. 

F.  Barber,  Engr.,  40  Jarvis  St.,  has  plans 
and  will  receive  tenders  until  Oct.  1st  for 
construction  of  reinforced  concrete  arch 
and  also  concrete  culvert  for  Etobicokc 
Twp.  Council. 
Welland,  Ont. 

Construction  of  bridge  across  Welland 
Canal  is  contemplated  by  Dom.  Govt., 
Dept.  Pub.  Works. 

CONTRACTS  AWARDED 
East  Angus,  Que. 

Steel  contract  at  $182,000  for  steel  and 
concrete   bridge  for   Municipal   Council   is 
awarded    to    MacKinnon     Steel   Co.,   Ltd., 
Drummond  Bd.,  Sherbrooke,  Que. 
Springfield,  Man. 

Samson  &  Collins,  601  Main  St.,  Winni- 
peg, have  general  contract  for  construc- 
tion of  reinforced  concrete  bridge. 


Public  Buildings,  Churches 
and  Schools 

Aylmer,  Ont. 

Secord  &  Murton,  architects.  Home  Bank 
Bldg.,  Hamilton,  will  receive  tenders,  no 
closing  date  set,  for  erection  of  hospital 
to  cost  $40,000  for  East  Elgin  Hospital 
Assn.     Plans  with  H.  E.  Armstrong,  secy. 

Edson,  Alta. 

Lady  Grey  Hospital  Bd.,  Ottawa,  will 
repair  hospital  at  Edson,  Alta. 

Imperial,  Sask. 

Erection  of  school  is  planned  by  Im- 
perial School  Bd. 


Kiagara  Falls,  Ont. 

Tenders  will  be  called  shortly  for  erec- 
tion of  police  station  to  cost  $17,000  for 
City.    W.  J.  Seymour,  clerk. 
Paris,  Ont. 

Erection  of  addition  to  high  school  cost- 
ing    $15,000     is     contemplated     by     High 
School  Bd.     C.  B.  Barker,  secy. 
St.  Catharines,  Ont. 

Thos.  H.  Wiley,  architect,  128  St.  Paul 
St.,  has  plans  and  will  receive  tenders  un- 
til Oct.  3rd  for  erection  of  school  for  Bd. 
of  Education,  13  Welland  Ave. 
The  Fas,  Man. 

Erection  of  church  at  cost  of  $20,000  is 
contemplated  by  B.  C.  Church. 
Tlm.ni ins,  Ont. 

Ellis  &  Ellis,  architects,  Manning  Cham- 
bers, Toronto,  have  prepared     plans     for 
addition  to   school  for  School  Bd.     H.  E. 
Montgomery,  secy.,  Timmins. 
Toronto,  Ont. 

S.  B.  Coon  &  Son,  architects,  4  St. 
Thomas  St.,  have  plans  and  will  receive 
tenders  until  Oct.  3rd  for  erection  of 
school  costing  $150,000  for  S.  8.  No.  26, 
York  Twp. 
Walkerville,  Ont 

Wm.  Thorburn,  secy.  School  Bd.,  83 
Devonshire  Bd.,  will  receive  tenders  until 
Oct.  12th  for  erection  of  high  school  to 
cost  $450,000.  Plans  with  J.  C.  Penning 
ton  and  J.  B.  Boyde,  architects,  Bartlett 
Bldg.,  Windsor,  Ont.  Accepted  cheque  for 
5  per  cent,  of  tender  required. 

CONTRACTS  AWARDED 
Beausejour,  Man. 

General  contract  for  erection  of  addition 
to    school    for   Beausejour   S.D.    is   placed 
with  D.  McAllister,  Beausejour. 
Carievale,  Sask. 

John  Griffin,  Camduff,  Sask.,  has  gener- 
al contract  erecting  a  school  for  Thunder 
Cicek  S.D.  No.  262. 
Dcrion,  Ont. 

C.  E.  Duffield,  1108  Donald  St.,  Fort  WU- 
liam,  has  general  contract  erecting  school 
costing  $20,000  for  Cosn.  School  Bd.,  Thun- 
der Bay  Dist. 
Edmonton,  Alta. 

A.  J.   MacDonald,   10209   100  Ave.,  has 
general  contract  erecting;  temporary  school 
for  School  Bd. 
Fort  McMurray,  Alta. 

Carpentrv   contract  for  hospital  for  Dr. 
Ings,  Fort  McMurray,  is  awarded  to  W.  E. 
Smith. 
Fredericton,  N.  B. 

Tenders  will  be  called  for  erection  of 
Synod  House  for  Christ  Church  Cathedral. 
High  Prairie,  Alta. 

Gander   and   Clarke,   Peace   Eiver,   have 
general    contract    erecting    school    costing 
$10,000  for  High  Prairie  S.D.  No.  36. 
Montreal,  Que. 

Electrical  contract  for  chapel  for  Parish 
de  la  Nativite,  306  Desery  St.,  is  placed 
with  Vallee  Hamelin,  1867  St.  James  St. 
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Labor's  Production  Improved  but  Not  Up  To 
Standard.     What  is  Labor's  Excuse? 

According  to  a  Montreal  contractor,  there  is  a  not- 
iceable increase  in  the  amount  of  work  "Labor"  is  turn- 
ing out  to-day,  as  compared  with  a  few  months  ago. 
This  increase!^  he  beHeves,  amounts  to  20  per  cent. 

He  adds,  however,  that  production  is  not  yet  near- 
ly as  high  as  in  pre-war  days. 

What  have  labor  men  to  say  in  answer  to  this  char- 
ge ?  What  have  bricklayers,  for  example,  to  say  to  the 
statement  that  whereas  they  were  laying  770  bricks  a 
day— or  less— they  are  now  doing  900  on  an  average? 
Non-union  men,  this  contractor  says,  are  laying  as  high 
as  1,700  a  day. 

What  excuse  can  any  able-bodied  man  give  for 
shirking  his  work — for  right  down  laziness?  Indeed  in 
many  cases,  it  is  worse  than  laziness — it  is  an  un- 
worthy, deliberate  attempt  to  enhance  the  cost  of  the 
work,  simply  because  so-called  "Capital"  pays  for  ft. 

Everybody  wants  to  see  the  Canadian  workman 
live  with  his  family — in  comfort.  But  Canada,  as  yet — 
and  we  hope  it  will  always  remain  so — is  a  country 
where  everybody  must  work  for  what  he  gets. 
The  advantage  of  this  Canada  of  ours  is  simply  that 
it  repays  us  well  for  our  labors.  "Labor,"  looking  on 
from  the  outside,  may  sometimes  think  that  "Capital" 
does  not  work  as  hard  or  as  long  hours.  This,  with  a 
very  few  exceptions,  is  entirely  erroneous. 

Every  man,  in  whatever  trade  or  industry,  and  in 
whatever  capacity  in  that  trade  or  industry,  must,  in 
doing  his  duty,  do  a  day's  work  every  day. 

Labor  must  not  forget  that,  in  the  long  run,  it  pays 
its  own  wages.    Unless  we  produce  wealth,  in  one  form 


or  another,  we  cannot  have  it — 'it  does  not  exist  for  us 
to  have.  The  unemployed,  the  shirker,  or  the  striker, 
may  delude  himself  that  he  is  putting  one  over  on 
somebody.  If  he  does,  it  is,  in  the  last  analysis,  his 
fellow-laborer,  who  is  working  to  produce  what  he  con- 
sumes in  his  idleness.  Work  and  production  and 
wealth  are  so  intimately  tied  in  together  that  they  can- 
not be  separated — they  cannot  exist  one  without  the 
other. 

The  spectacle  of  twenty  thousand  men  without  em- 
ployment is  a  sad  one  in  a  country  where  things  that 
need  doing  badly  stare  one  in  the  face  at  every  turn. 
Roughly,  this  is  a  hundred  thousand  dollars  a  day — 
lost  to  the  men  themselves — thrown  into  the  sea.  A 
strike  and  unemployment  fund  does  not  alter  the  fact 
any  more  than  insurance  replaces  fire  loss.  Every  fire 
is  so  much  wealth  gone — for  all  time.  So  is  every  idle 
day  spent  by  any  able-bodied  man  capable  of  doing  use- 
ful work. 

Everything  considered,  Canada,  following  the  war, 
had  a  most  wonderful  opportunity.  Well  supplied 
with  natural  resources  in  the  form  of  raw  materials  of 
various  sorts,  a  keen  demand  from  the  outside  world, 
enfeebled  competition,  capable  hardy  workmen,  and 
.in  established  reputation — are  all  these  things  to  go 
for  naught?  It  looks  like  it.  Our  Dominion  Govern- 
ment is  to-day  staking  its  life  on  the  continuance  of 
a  high  protective  tariff,  rendered  necessary  by  the 
high  cost  of  production  at  home.  We  can  win  Avars 
against  the  most  re.sourceful,  the  most  scientific  and 
the  most  fully-prepared  nations  in  the  world,  but  we,ve 
got  to  admit  that  we  can't  compete  with  them  in  com- 
merce. We're  too  lazy,  or  inefficient,  or  both.  It's 
rather  a  humiliating  admission,  isn't  it? 

It  is  plain,  therefore,  that  Canada's  future  depends, 
not  on  her  natural  resources,  not  on  her  present  wealth 
or  prospects,  but  on  her  people.  Will  we  work?  If 
so  we're  due  for  a  prominent  place  among  the  nations 
abroad.  Will  we  shirk?  Then  our  tariff  wall  must  be 
rai.sed  higher  and  higher  and  the  term  Canadian-made" 
will  cease  to  exist  outside  our  own  borders. 

Shirk  or  work?    The  choice  is  left  with  ourselves. 

*  *  * 
I-arge  classes  in  labor  have  taken  their  losses  by 
severe  w^ge  cuts.  Among  those  which  have  accepted 
them  have  been  many  skilled  crafts  which  have  seen 
that  in  the  long  run  wages  on  the  new  basis  will  have 
a  purchasing  power  equivalent  to  that  when  wages 
were  higher. 

Certain  classes  of  labor  contrast  unfavorably,  how- 
ever, with  labor  as  a  whole.  The  time  is  not  far  dis- 
tant when  not  only  that  uncertain  group  known  as  the 
"general  public"  but  those  sections  of  it  consisting  of 
other  classes  of  workers  and  farmers  will  hiave  come 
to  a  realization  that  labor  pays  its  own  wages,  which 
are  ultimately  measured,  not  in  money,  but  in  goods. 
The  money  wage  only  measures  the  estimated  worth 
to  other  consumers  of  the  goods  produced  by  the  wage 
earner. 

If  special  labor  groups  refuse  to  accept  reductions 
in  keeping  with  the  general  trend  of  both  wages  and 
prices,  the  farmers,  the  makers  of  shoes  and  garments 
and  all  those  classes  which  supply  the  necessaries  of 
life  to  these  men  for  a  time  at  least  must  give  up  in  the 
form  of  unduly  high  prices  a  disproportionate  share  of 
the  food  or  other  goods  which  they  produce  in  return 
for  transportation,  coal  and  other  goods. 
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No.  63 


Canada's  Engineers — Thomas  Tremhlay 


So  uncertain  are  the  elements  of  life  in  municipal 
engineering  circles  the  world  over,  that  when  one  meets 
an  engineer  who  has  been  the  incumbent  of  office  for 
nearly  a  quarter  of  a  century,  he  knows,  as  a  rule,  that 
he  stands  in  the  presence  of  one  greater  than  himself. 
Such  a  man  is  Mr.  Thomas  Tremblay,  city  engineer  of 
Sherbrooke,  in  the  Province  of  Quebec. 

Thomas  Tremblay  was  appointed  city  engineer  of 
Sherbrooke  twenty-three  years  ago.  While  pursuing 
the  even  and  uneven  tenor  of  the  way  that  falls  to  the 
lot  of  all  municipal  engineers,  he  has  seen  Sherbrooke 
grow  from  an  ambitious  town  of  eight  thousand  people 
to  a  thriving  industrial  city  of  some  twenty-five  thous- 
and inhabitants. 

His  first  venture  was  at  survey  work  in  the  North- 
West,  after  which  he  obtained  a  Government  appoint- 
ment on  a  similar  undertaking  in  the  Province  of 
Quebec.  For  a  period  of  six  years  he  was  engaged  in 
the  practice  of  his  profession  at  Sherbrooke. 

During  the  long  and  honorable  term  of  his  present 
engagement,  Mr.  Tremblay  has  had  wider  experience 
than  falls  to  the  lot  of  the  average  town  or  city  eng- 
ineer, for  not  only  has  he  had  to  adapt  and  increase  the 
various  municipal  systems  to  the  requirements  attend- 
ant upon  rapid  growth,  but  he  has  personal  charge  of 
all  details  of  the  many  branches  of  that  municipal  de- 
velopment. His  experience  has  thus  been  broad  and 
varied. 

In  the  first  place,  Mr.  Tremblay  was  engaged  spec- 
ially to  take  over  the  water-works  system,  and  he  has 
perhaps  concentrated  in  that  field.  Fourteen  years  ago 
the  city  of  Sherbrooke  installed  a  new  water-works  sys- 
tem on  the  Magog  River,  three  miles  from  the  city. 
The  work  which  Mr.  Tremblay  was  called  upon  to  su- 
pervise included  a  large  concrete  dam  and  the  erection 
of  a  pumping  station,  with  piping  to  a  new  reservoir  of 
ten  million  gallons  capacity  within  the  city  limits.  At 
the  present  time  another  reservoir,  with  an  additional 
capacity  of  six  million  gallons  is  under  construction- 


Permanent  paving  was  not  commenced  in  Sher- 
brooke until  quite  recent  years.  In  four  years  some 
five  hundred  thousand  dollars  has  been  expended  on 
this  work,  and  further  enterprising  plans  are  in  progress. 
The  expansion  of  both  the  industrial  and  housing 
sections  of  the  .city  of  Sherbrooke  has  given  Mr. 
Tremblay  considerable   activity   in  the   field  of  sewer- 


Thomas  Tremhlay 

age.  Sherbrooke  has  no  sewage  disposal  works,  the 
sewage  being  emptied  into  the  St.  Francis  River. 

Of  various  undertakings  carried  out  under  Mr. 
Tremblay's  supervision,  mention  may  be  made  of  a 
large  concrete  dam  for  the  city  power  plant. 

Mr.  Tremblay  pins  his  faith  to  Sherbrooke  and 
looks  forward  with  confidence  to  the  greater  activit- 
ies which  will  ensue  upon  a  return  to  normal  construc- 
tional development.  He  has  our  best  wishes  in  advance 
for  the  Silver  Wedding  anniversary  of  his  marriage 
to  Sherbrooke. 


"Preparedness"  in  Roadmaking  an  Essential 
to  Efficiency  and  Economy 

Anything.;;  that  tends  to  economy  and  efficiency 
is  desirall)le.  Just  at  the  moment,  more  money  is 
being  spent  in  road  ibuilding  and  maintenance  than 
in  any  other  direction.  It  follows,  therefore,  that 
efficiency  in  this  direction  is  a  prime  essential.  Yet, 
what  do  we  find  in  many  cases?  Specifications  are 
not  ready  at  proper  season ;  contractors  have  not 
time  in  which  to  make  the  necessary  surveys  to 
ena'ble  them  to  submit  proper  tenders  and  the  work 
is  held  up  till  the  good  weather  is  gone. 

There  seems  to  be  little  reason  why  work  on 
roadways  should  not  be  comenced  just  as  soon  in 
the  spring  as  weather  and  road  conditions  will  permit. 
To  do  this,  however,  it  is  necessary  that  contractors 
have  an  opportunity  to  look  the  situation  over  in  the 
Fall.  To  this  end  it  is  essential  that  tenders  should 
be  called  toward  the  end  of  the  previous  year,  say, 
in  November,     This  would  enable  the  contractor  to 


make  a  study  of  the  conditions  he  would  have  to 
meet;  to  look  over  the  ground;  to  make  an  estimate 
of  the  cost  of  material  retiuired;  to  get  his  equipment 
in  order,  repairing  where  necessary  and  purchasing 
new.  In  a  word,  we  should  get  away  from  this  un- 
satisfactory condition  where  we  are  always  rushing 
to  catch  up  with  the  game. 

It  is  difficult  to  determine  just  what  is  the  cause 
of  the  i)resent  unsatisfactory  method  of  calling 
tenders..  Partly,  it  seems  to  be  the  result  of  habit 
and  ])artly  that  the  fiscal  year  of  governments  and 
councils  of  various  sorts,  is  on  or  around  December 
31.  If  the  year  were  to  end  two  or  three  months 
earlier,  when  the  road  construction  work  of  the  season 
is  brought  to  a  close,  would  it  not  be  much  more 
satisfactory  for  everybody?  Should  we  not  get  much 
more  done  in  the  season  and  would  it  not  be  possible 
to   do   it   cheaper  and   more   economically? 

We  asked  the  opinion  of  a  numiber  of  highway 
officials  on  this  point  and  are  in  receipt  of  an  interest- 
ing letter  from  the  Commissioner  of  Highways,  Mr. 
A.  W.  Campbell.    Mr.  Campbell  makes  the  suggestion 
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of  the  fiscal  year  closing-  at  the  end  of  Octdber  or 
Novemlier  and  touches  on  a  num'ber  of  other  interest- 
ing points.  His  letter,  which  we  are  reproducing 
below,  will  be  read  with  unusual  interest. 


Ottawa,  September  20,  1921 
Editor  Contract  Record  : 

1  am  in  receipt  of  your  letter  of  the  23rd.  inst.  in 
which  you  ask  for  an  ex/j)ression  of  views  as  to  the 
advisaibility  of  letting  highway  contracts  in  the  fall 
previous  to  commencement  of  operations. 

No  work  being  carried  out  under  governmental 
auspices  and  direction  in  the  different  provinces  of 
Canada  is  reciuiring  perhaps  nearly  as  much  organ- 
ized planning  as  highway  construction  and  im  irove- 
ment,  from  inception  to  completion. 

Highway  improvements  as  now  demanded  ^by  the 
pulblic  have,  in  point  of  expenditures  required  and  in 
diversity  of  the  public  interests  affected,  become  so 
important,  that  the  responsible  officials  of  the 
different  Departments  of  Highways  now  find  it 
desirable  to  give  greater  attention  to  the  making  of 
surveys  on  old  roads,  and  to  the  ])reparation  of  care- 
ful plans  and  estimates  of  costs  of  making  new  roads, 
scientifically,  in  other  words,  with  a  full  knowledge 
of  what  is  to  'be  done.  This  work  of  i)reliminary 
engineering  always  requires  considerable  time — a  fact 
often  given  as  a  reason  for  not  preparing  information 
and  data  necessary  to  permit  of  tenders  'being  called 
and  contracts  awarded.  Consequently  it  is  very 
desiraible  to  consider  ways  and  means  of  facilitating 
l)rompt  execution  of  the  various  road  construction 
projects,  particularly  those  yet  to  be  initiated.  With 
this  object  in  view,  and  at  the  same  time  to  afford 
opportunities  to  the  unemployed  of  the  late  fall  and 
winter  months  to  work  with  advantage  to  themselves, 
contracting  firms,  and  the  pulblic,  each  provincial 
Department  of  Highways  shouM  make  any  necessary 
arrangements  to  the  end  that  surveys  will  be  com- 
pleted, and  estimates  will  be  all  ready  so  as  to  ena'ble 
contractors  to  look  over  the  improvements  to  be 
undertaken,  and  make  a  business-like  bid,  prior  to 
the  award  of  contracts  covering  the  major  jiortion 
of  the  provincial  i)rogramme  of  construction  in  the 
autumn. 

One  advantage  of  this  system  of  procedure  is, 
other  things  being  equal,  that  bids  are  lower,  because 
contractors  realize  that  they  can  assemble  plant, 
equipment  and  materials  during  a  season  of  the  year 
when  transportation  is  easier  and  lower,  when  labour 
is  more  available  and  often  cheaper,  and  when  repairs 
and  spare  parts,  or  on  the  other  hand  information  as 
to  manufacturers  and  capacities  of  equipment,  may 
be  secured,  so  as  to  avoid  the  heavy  overhead  losses 
usually  occurring  in  connection  with  the  assembling 
of  work-crews  and  equipment  to  toe  employed  on 
l)rojects  awarded  during  the  spring  or  winter  months. 

Moreover  it  is  reasonable  that  'better  work  results 
when  plans  and  estimates  have  been  considered,  and 
contracts  awarded  well  in  advance  of  the  date  upon 
which  it  is  desirable  that  work  commence.  Adequate 
inspections  of  work  and  materials  may  then  become 
almost  a  surety  throughout. 

Greater  competition  among  contractors  might 
seem  to  be  exjiected  when  contracts  are  let  in  the 
fall,  because  as  old  contracts  are  about  to  be  com- 
pleted, the  owners  of  road-building  equipment  are 
anxious  as  to  its  disposition.  Rut  early  evidence  that 
bids  are  to  be  received  by  departments  is  strong 
incentive  to  younger  engineers  to  ally  themselves  with 


capital,    and    sntomit   tenders,    especially    where    full 
engineering  data  is  availalble. 

It  is  certainly  in  the  interests  of  economy,  not  to 
say  society,  that  advantage  he  taken  by  the  different 
Dej)artments  of  Highways,  of  seasonable  unemploy- 
ment, for  all  phases  of  road-work.  The  letting  of  as 
many  contracts  as  possidjle  in  the  autumn  and  winter 
preceding  a  season  favourable  to  the  completion  of 
any  given  type  of  construction  is  therefore  in  accord 
with  pulblic  sentiment,  and  is  besides,  good  business. 

In  different  Federal  Departments  of  Government 
it  has  been  found  desiraible  to  ask  each  year  for  a 
vote  for  "  Surveys  and  Inspections".  This  account 
is  used  to  cover  the  necessary  outlays  in  making 
surveys  of  pulblic  works,  so  as  to  have  full  information 
before  approi)riations  are  asked  of  Parliament,  to 
provide  for  their  execution.  In  order  to  facilitate 
preliminary  engineering  on  provincial  highway  pro- 
jects, it  may  be  that  a  similar  account  covering  the 
expenses  incident  thereto,  would  be  of  advantage 
in  some  of  the  provinces.  Delays  arising  from 
Dejjartments  Ibeing  obliged  to  wait  for  late  sessions 
of  the  Legislatures  making  the  appropriations  required 
to  finance  the  carrying  out  of  improvements  from 
'beginning  to  end,  would  be  avoided,  as  a  result. 

For  a  number  of  reasons,  it  is  preferable,  where 
practicable,  to  have  a  provincial  fiscal  year  end  at 
or  about  the  time  that  the  working  season  ends. 
Provinces  whose  fiscal  year  closes  at  end  of  October 
or  November,  find,  when  Legislatures  meet  early  in 
the  year,  that  necessary  appropriations  are  available 
enabling  Departments  to  proceed  with  surveys  and 
inspections  well  in  advance  of  the  proper  period  for 
commencement  of  actual  work.  A  result  is  that 
everything  is  then  in  readiness  for  the  awarding  of 
contracts  at  the  most  favourable  time. 

I  believe  that  "  The  Contract  Record"  is  doing 
a  public  service  in  calling  attention  to  the  desiralbility 
of  awarding  autumn  contracts,  and  1  am  pleased  to 
have  an  opportunity  of  expressing  my  views  in  this 
connection. 

Yours  truly, 

J.  VV.  Campbell, 
Commissioner  of  Highways. 


Prominent  British  Engineer  Visiting  Canada 

Mr.  Alfred  Dryland  M.  Inst.  C.  E.,  county  eng- 
ineer for  the  county  of  Middlesex,  England,  recent- 
ly arrived  in  Montreal  on  a  visit  to  Canada  and  the 
United  States.  Mr.  Dryland  is  one  of  the  leading 
highway  engineers  in  England  and  is  investigating 
present  highway  practices,  e.specially  concrete  road 
construction.  The  appropriation  iii  Middlesex  for 
public  works  this  year  is  $10,000,000.  Much  of  it 
is  being  expended  on  highway  work  to  provide  refief 
for  the  unemployed.  Mr.  Dryland  has  under  con- 
struction the  longest  stretch  of  concrete  paving  yet 
authorized  in   England. 

The  enormous  increase  in  motor  bus  and  motor 
truck  traffic  in  England  is  providing  a  new  problem 
for  highways  in  England,  and  has  led  Mr.  Dryland 
to  undertake  a  careful  study  of  the  results  that  are 
being  secured  on  this  side  of  the  water. 

In  addition  to  being  chief  engineer  for  Middlesex 
County,  Mr.  Dryland  is  a  fellow  of  the  Institute  of 
Engineers  of  the  British  Empire,  a  fellow  of  the 
British  Institute  of  Municipal  and  County  Engineers, 
a  menber  of  the  Executive  Council  of  the  Instute 
of  Transport,  and  a  past  president  of  the  County 
Surveyors'  Society  of  Great  Britain. 
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Concrete  Arch  Bridge  of  three  250-foot  Spans 


The  Design,  Architectural  and  Construction  Features  — Plant  arrangement 
and  Operation  a  Pattern  for  Bridge  Builders  of  the  Future 

stone  was  encountered,  while  the  east  abutment  was 
founded  on  shales  and  limestones  of  varying  hardness. 
The  piers  for  the  apjiroaches  were  founded  on  sand- 
stones and  hard  shales  and,  in  a  few  instances,  on  hard 
compacted  clay. 


A  high-level  concrete  arch  bridge  illustrating  many 
novel  and  modern  features  has  just  been  completed 
across  the  Monongahela  River  at  Fairmont,  W.  Va., 
and  is  described  in  the  current  issue  of  the  Engineering 
News-Record.  The  following  details  are  extracted 
from  this  article  :  ■  •  • 

In  developing  the  plans  for  the  new  river  crossing 
the  designers  at  first  contemplated  building  a  single 
huge  arch  across  the  channel — a  432-ft.  span  with 
two  cored-out  ribs  of  95  ft.  rise.  This  design  was 
abandoned  because  of  foundation  conditions  and  cost. 
A  better  solution  was  found  in  a  three-span  design. 
The  War  Department  required  a  channel  clearance 
height  of  50  ft.  on  a  200-ft.  width,  which  dictated  a 
250-ft.  arch  with  52-ft.  rise  from  a  springing-line  elev- 
ation 33  ft.  above  pool  level.  By  using  side  spans  of 
the  same  length  all  railroad  and  street  (imitations  on 
both  banks  could  be  met.  This  arrangement  also 
placed  the  end  arch  abutments  against  suitable  rock 
ledges. 

Equality  of  span  lengths  is  an  important  feature 
of  the  structural  design  throughout,  resulting  in  mark- 
ed economy  by  allowing  the  use  of  forms  several  times 
and  in  some  instances  as  many  as  six  times. 

Subsoil 

The  geological  conditions  are  typical  of  coal-mining 
country.  Rock  was  found  about  15  ft.  below  pool  elev- 
ation, covered  with  .sand  and  gravel  varying  in  depth 
from  a  few  inches  to  several  feet.  Shot-drill  core  bor- 
ings disclosed  sedimentary  rocks  varying  from  medium 
hard  shales,  limestone,  etc.,  to  very  hard  sandstone. 
Sufficient  holes  were  drilled  for  each  foundation — es- 
pecially for  the  river  piers — to  determine  the  condit- 
ion of  the  various  strata,  to  make  certain  that  each 
stratum  lay  in  its  natural  bed,  and  that  there  were  no 
breaks  or  caverns  beneath  the  top  layers. 

The  west'pier  was  founded  on  solid  sandstone  about 
11  ft.  thick,  the  sandstone  lying  on  top  of  a  stratum  of 
hard,  shalv  limestone.     In  the  west  abutment  sand- 


Arch  Design 

The  three  long  spans  have  two  ribs,  each  14  ft.  wide, 
spaced  14  ft.  apart  in  the  clear,  reinforced  with  22 
l34-i"-  bars  8  in.  on  centers  in  both  top  and  bottom. 
These  bars  are  held  in  place  by  structural-steel  spacer 
frames,  which  also  strengthen  the  rib  against  shearing 
stresses.  There  are  also  shear  bars  placed  at  intervals 
between  the  spacer  frames. 

The  arches  were  designed  for  150  lb.  per  sq.  ft. 
on  the  roadway,  and  100  lb.  per  square  foot  on  the  side- 
walks. The  floor  slab  and  girders  under  the  trolley 
tracks  were  designed  for  50-ton  cars  with  25  per  cent 
impact,  and  under  the  remainder  of  the  roadway  for 
150  lb.  per  square  foot  or  an  axle-load  of  24.000  lb., 
with  25  per  cent  impact. 

For  slab  and  girder  design  the  permissible  stresses 
in  the  concrete  were  650  lb.  per  square  inch  for  com- 
pression and  16,000  lb.  per  square  inch  tension  in  the 
steel ;  for  the  arches,  750  lb.  per  square  inch  for  com- 
pression in  the  concrete,  which  included  temperature 
stresses  for  a  total  range  of  50  deg.  F. 

Strain-Gage   Observations 

To  obtain  greater  certainty  regarding  the  stresses 
in  the  arch  ribs,  the  designers  carried  out  an  extensive 
program  of  strain-gage  measurements  on  the  arch 
leinforcing  at  various  points,  as  well  as  on  the  concrete 
at  the  crown  and  haunches  of  the  two  arches.  These 
measurements,  together  with  extensive  temperature 
measurements  of  the  interior  of  the  arch  concrete,  were 
undertaken  primarily  to  determine  the  magnitude  of 
temperature  stresses.  While  their  data  are  not  a^'ail- 
able  for  publication  at  this  time,  it  can  be  said  that  the 
strain-gage  readings  show  higher  stresses  in  the  steel 


A  Handsome  Structure  Consisting  of  three  Equal  Span  Lengths 
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tlian  those  calculated  by  the  usual  inethods  of  arch 
design. 

.Sup])()rtiiig  the  floor  system  above  the  arch  ribs  are 
slender  transverse  walls  16  ft.  apart,  connected  at  the 
top  by  girders  with  curved  bottom  line.  Cantilevers 
cast  with  this  girder  section,  overhanging  8  ft.,  support 
the  sidewalks.  Each  cantilever  is  tied  into  both  wall 
and  girder  with  six  1-in.  bars,  because  of  notching  for 
a  water  main  and  a  conduit  tunnel.  The  brackets, 
shaped  to  an  ellipse  from  a  wall  capital  to  a  point 
from  which  a  curved  return  of  short  radius  is  made 
to  the  post  imit  of  the  parapet,  gives  a  most  solid  and 
at  the  same  time  graceful  effect. 

The  floor  slabs  are  continuous  over  three  spans 
between  expansion  joints,  spaced  generally  48  ft.  apart 
and  located  over  transverse  walls.  The  3-in.  slab  form- 
ing the  bottom  of  the  conduit  tunnel  was  cast  in  short 
sections  off  the  job  and  later  set  in  place.  The  5-in. 
slab  covering  conduit  tunnel  and  water  main  was  cast 
in  place  in  short  sections,  for  facility  of  access.  The 
sidewalk  slab,  7-in.  thick,  was  designed  as  simply  sup- 
ported in  order  to  lessen  the  possibilities  of  cracking 
near  or  over  supports ;  a  single  layer  of  triangle-mesh 
wire  fabric  was  placed  near  the  upper  surface  of  the 
sidewalk  slabs  to  prevent  further  any  cracks  from 
appearing. 

Over  the  main  abutments  the  roadway  and  side- 
walks are  carried  by  a  house-like  structure  which  rests 
on  top  of  the  solid  concrete  arch  abutments.  This 
house  consists  of  four  concrete  walls  with  floors  about 
12  ft.  apart.  Windows,  doors  and  stair  wells  are 
provided  to  make  these  floors  useful.  Access  to  the 
stair  wells  from  the  top  of  the  bridge  is  by  way  of  a 
circular  balcony  projecting  from  the  outer  wall.  It 
is  intended  to  build  a  comfort  station  on  the  top  floor 
of  the  west  abutment  pier,  while  the  other  floors  will 
later  be  utilized  by  the  street  and  water  departments 
of  the  city. 

Architectural  Features 

The  appearance  of  the  bridge  was  of  primary  im- 
portance, but,  while  the  architectural  treatment  was 
designed  to  ornament  the  structure,  in  no  manner  did 
it  interfere  with  economy  or  the  demands  of  good  eng- 
ineering. It  was  early  planned  to  abandon  the  con- 
ventional style  of  building  longitudional  face  walls 
over  the  river  piers  to  make  such  piers  seem  solid  up 
to  the  roadway.  Instead,  a  simple  and  uniform  treat- 
ment of  fascia  girders  and  parapets  in  the  16-ft.  spacing 
of  transverse  spandrel  walls  was  adopted.  The  end 
faces  of  the  transverse  walls  were  treated  in  harmony. 
The  top  of  each  wall  is  crowned  with  a  simple  capital 
upon  which  rests  the  sidewalk  bracket.  Just  behind 
the  ornamental  face  of  the  walls  is  a  battered  buttress 
which  adds  to  the  appearance  of  the  wall  and  emphas- 
izes its  stability.  The  battered  buttresses  curve  into 
a  band  of  concrete  18  in.  thick  and  of  varying  height, 
resting  upon  the  extrados  of  the  arch.  This  band  or 
fin  has  no  structural  significance  and  serves  merely 
as  an  architectural  device  to  tie  in  the  bases  of  spandrel 
walls  and  give  a  feeling  of  greater  stability. 

Architecturally,  the  abutment  towers  are  appro- 
priately monolithic  in  appearance  and  flank  the  series 
of  arches,  separating  in  a  most  effective  manner  the 
long  arch  spans  from  the  shorter  horizontal  spans  of 
the  approaches  on  either  side.  By  cutting  up  the  sur- 
face into  small  shallow  square  panels,  the  difficulty  of 
of  obtaining  a  high  plane  surface  of  uniform  color  and 
texture  was  obviated,  and  at  the  same  time  the  monot- 
ony of  plain  surfaces  was  avoided. 


Construction  Features 

Simultaneous  construction  of  the  three  large  arch 
spans,  use  of  wooden  forms,  and  cableway  transport 
of  material  from  bank  to  bridge  were  the  defining 
features  of  the  execution  of  the  work. 

In  May,  1918,  the  commissioners  closed  a  contract 
with  the  John  F.  Casey  Co.,  of  Pittsburgh,  to  erect  the 
bridge  at  cost  plus  a  fixed  compensation  of  $40000, 
about  9  per  cent,  of  the  then  estimated  cost  of  con- 
struction.    Work  was  not  begun  until  the  fall  of  that 


Showing  architectural  features  of  pier  and  walls. 

year,  except  in  a  preliminary  way,  as  it  was  desired  to 
utilize  the  lumber  and  plant  then  being  used  on  the 
South  Side  bridge.  Before  completion  of  the  latter 
the  city  purchased  a  twin  cableway  of  1.254  ft.  span 
(138>4-ft.  steel  towers),  and  this  became  the  central 
item  of  the  construction  plant. 

In  the  winter  of  1918-19,  equipment  having  a  cap- 
acity of  500  cu.  yd.  of  concrete  per  10-hr.  day  was  in- 
stalled. On  account  of  lack  of  space  on  the  west  side, 
all  operations  of  the  contractor  were  concentrated  on 
the  east  side.  Several  schemes  for  plant  layout  and 
units  were  considered  and  the  economics  of  various 
arrangements  of  machinery  and  of  renting  as  against 
purchase  by  the  city,  were  studied.  It  was  decided  to 
rent  the  mixer  and  electric  hoist  and  derrick  which 
made  up  the  machinery  of  the  mixing  plant.  Saw 
mill  and  blacksmith  shop  equipment  were  bought  by 
the  city,  as  were  also  line  hoppers,  chutes,  material 
derrick  and  all  major  and  minor  tools.  Other  rental 
units  were  derrick  boat,  centrifugal  pumps,  pile  driver 
and  steam  hammer,  concrete  buckets,  skips  and  excav- 
ation dump  buckets. 

Arrangement  of  Plant 
At  right  angles  to  the  west  abutment  pier  and 
about  150  ft.  from  the  cableways,  which  were  erected 
so  that  the  cable  distributed  on  the  centerlines  of  the 
main  arch  ribs  (28  ft.  apart),  was  located  a  2-yd. 
mixer,  about  20ft.  below  the  railroad  tracks  and  set  out 
far  enough  from  the  edge  of  the  embankment  to  permit 
of  a  special  siding  serving  the  plant.  Above  the  mixer 
was  built  a  sand-and-gravel  bin,  with  capacity  of  200 
tons  of  sand  and  200  tons  of  gravel.  Just  to  the  south, 
storage  bins  of  3,000  tons  capacity  were  built  on  the 
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slope  of  the  railroad  embankment,  with  rough  pile  and 
board  sides  and  floors.  Dump  holes  under  the  track 
allowed  all  sand  and  gravel,  which  was  delivered  in 
bottom-dump  coal  cars,  to  flow  into  the  bins.  The 
mixer  hoppers  were  served  and  kept  full  as  needed 
from  the  storage  piles  by  a  2-yd.  clamshell  bucket 
operated  by  derrick,  which  also  assisted  in  unloading 
and  piling  sand  and  gravel.  To  the  north,  but  direct- 
ly built  onto  the  mixer  feeding  platform,  parallel  to  the 
siding,  was  constructed  the  cement  shed,  with  a  cap- 
acity for  4,000  barrels  of  cement.  This  arrangement 
allowed  using  cement  from  car  to  mixer  in  some  in- 
stances, but  on  long  runs  there  was  not  sufficient 
siding  capacity,  and  so  storage  was  necessary.  Stor- 
age was  a  necessity  also  because  of  uncertain  deliver- 
ies due  to  war  conditions. 

From  the  mixer  mouth  to  the  cableways  was  con- 
structed a  track  on  a  level  low  enough  to  allow  Syi-yd. 
buckets  on  a  four-wheel  flat  car  to  be  pulled  in  under 
the  discharge  hopper  of  the  mixer.  A  25-hp.  electric 
hoist  operated  this  car  with  an  endless  line  back  and 
forth  from  the  mixer  to  cableway.     This  plant  mixed 


l:-y  structural  steel  posts  and  beams,  on  top  of  which 
timber  centers  carried  the  rib  loads. 

The  middle  span  centering  was  designed  to  take 
care  of  a  60-ft.  channel.  There  being  no  cover  to  the 
rock  bottom  under  this  span,  and  flood  and  drift  risk 
being  present,  the  posts  of  the  centering  were  set  on 
individual  concrete  piers,  2X4  ft.,  placed  in  the  river 
by  a  cofferdam.  Eight  cofferdams  were  constructed, 
each  holding  six  pedestal  piers.  For  each  rib  the  tim- 
ber framework  from  the  springing  line  up  was  arrang- 
ed in  umbrella  shape  and  its  loads  were  carried 
through  hardwood  caps  and  wedges  down  three 
12Xl2-in.  timbers  to  each  concrete  pier. 

In  all  the  centering,  long  timbers  were  used,  which 
permitted  longer  spacing  and  less  waste.  All  caps 
were  12x14  in.X60-ft.  fir.  These  pieces  were  later 
used  to  material  advantage  in  the  erection  of  the  sup- 
erstructure. 

Concreting 

One  pair  of  ribs  contains  1,800  cu.  yd.  The  ribs  of 
each  span  were  poured  in  four  operations,  each  requir- 
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IProfile  of  Bridge  Structure  Showing  Grenf.ral  Dimensions 


and  distributed  into  place  over  600  cu.  yd.  of  concrete 
in  one  continuous  run. 

The  cableways,  which  were  of  7-ton  capacity,  trans- 
ported concrete  chiefly,  but  also  handled  over  1,000 
M  ft.  of  lumber.  They  were  operated  with  the  aid 
of  signal  men  and  electric  bells,  as  most  of  the  time 
the  operating  enginemen,  located  on  the  east  end.  were 
unable  to  see  where  their  loads  were  to  be  landed  or 
picked. 

After  centering  construction  was  started,  an  air 
compressor  was  installed  on  a  rental  basis,  to  supply 
air  for  three  woodboring  machines,  which  earned  their 
cost  over  and  over  again  in  the  drilling  of  holes  for  the 
thousands  of  bolts  used  in  the  centering.  Further  use 
of  this  unit  was  made  in  the  rock  excavating  operat- 
ions, drilling  concrete,  etc. 

River  pier  construction  was  carried  out  in  1919. 
Cofferdams  of  steel  sheetpiling  driven  to  get  a 
bite  into  the  rock,  bermed  up  outside  with  clay  and 
boulders,  and  thoroughly  braced  were  used  at  both 
piers.  Abutments  and  approaches  also  were  complet- 
ed in  that  season.  The  arch  ribs  and  most  of  the  floor 
were  constructed  in  1920,  running  on  into  the  spring  of 
1921,  after  which  finishing,  waterproofing  and  roadway 
work  were  done. 

Centering 

The  three  spans  were  centered  simultaneously 
and  no  center  was  struck  until  completion  of  the  ribs 
of  all  spans.  The  centering  of  all  spans  differed,  how- 
ever, because  of  local  conditions.  That  of  the  easterly 
span  consisted  of  posts,  braces,  caps,  joists  and  floor- 
ing, founded  on  river  bottom  on  pile  bents  of  six  and 
nine  piles,  capped  and  braced.  In  the  westerly  span 
railroad  tracks  and  freight  sheds  had  to  be  spanned 


ing  from  10  to  12  hr.  Each  rib  was  divided  into  seven 
sections.  The  crown  sections  of  the  two  ribs  of  a  span 
were  poured  first,  the  four  skewback  sections  the  foll- 
owing, and  on  the  next  two  days  the  sections  adjoining 
the  crown  and  the  closing  sections  respectively,  com- 
pleting the  span.  Work  started  in  the  easterly  span 
and  progressed  in  order  to  the  west  span. 

Considerable  effort  was  necessary  to  have  sufficient 
material  on  hand  for  the  completion  of  one  pair  of  ribs, 
which  meant  four  days  running.  The  Baltimore  & 
Ohio  R.  R.  in  several  instances  assigned  twenty  cars 
at  a  time  to  sand  and  gravel  supply ;  Ohio  River  mat- 
erial was  used  coming  from  Wheeling.  The  Monon- 
gahela  Ry.  brought  as  many  as  ten  carloads  of  cement 
in  one  shipment  from  the  mill  at  Wampum,  Penn. 

The  forms  for  the  transverse  walls  were  assembled 
of  shop-built  sections,  heavily  built  for  repeated  use. 
Rapid  progress  was  made  on  the  walls,  and  as  soon 
as  they  were  well  advanced  work  was  begun  on  girders 
and  brackets,  following  through  with  floor-slab  and 
sidewalk  construction. 

The  structure  contains  24,880  cu.  yd.  of  concrete 
770  tons  of  reinforcing  steel,  and  220  M  brick.  Arches, 
floor,  copings,  parapet  and  superstructure  details  were 
made  of  1 :2  :4  concrete ;  the  transverse  spandrel  walks, 
appfoach  bents,  approach  abutments  and  track, 
1 :2i/2  :5 ;  piers,  abutments  and  approach  foundations, 
1  :3:6.  Its  cost,  exclusive  of  street  grading  at  the  en- 
trances, was  very  close  to  $860,000. 

The  design  was  made  by  the  Concrete-Steel  Eng- 
ineering Co.,  William  Mueser,  chief  engineer,  and 
Charles  F.  Bornefeld,  resident  engineer.  Associated 
with  the  engineers  was  Major  Henry  Hornbostel  of 
New  York,  as  consulting  architect.  Samuel  L.  Fuller 
was  superintendent  on  the  work  for  the  contractor. 
Shrewsbury  B.  Miller  is  city  engineer  of  Fairmont. 
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The  St.  Lawrence  Waterway 

Recently  a  party  of  U.  S.  Engineers  and  Other  Prominent 
men  Viewed  the  river  from  Quebec  City  to  Lake  Ontario. 
Toronto  and  Montreal  get  Bouquets.  Excursion  Described 

By  C.  W.  BAKER 
Director,  The  Enf^ineering  Business  Exchange,  New  York  City 


An  official  excursion  last  month  over  the  route  of 
this  waterway  by  a  party  of  150  prominent  men  from 
all  parts  of  the  United  States  was  an  event  of  out- 
standing' international  importance.  The  party  included 
the  Governors  of  nine  states,  four  U.  S.  Senators  and 
nine  members  of  Congress.  The  other  members  of  the 
party  included  bankers,  merchants,  shi])ping  men,  rail- 
way officers,  publishers,  college  presidents,  state  offi 
cials  and  a  considerable  luimber  of  well-known  engi- 
neers. 

During  the  entire  week  the  party  were  the  guests, 
first  of  the  Government  of  the  Province  of  Ontario  dur- 
ing a  day's  stay  at  Niagara  Falls,  and  afterward  of  the 
Dominion  Government,  which  placed  the  St.  Lawrence 
passenger  steamer  Cape  Eternity  at  the  disposal  of  the 
visitors  for  the  journey  all  the  way  from  the  head  of 
Lake  Ontario  to  Quebec. 

Seldom  if  ever  has  so  large  a  number  of  distinguished 
public  officials  and  prominent  business  men  been 
brought  together  to  give  an  entire  week  to  the  personal 
inspection  of  a  great  engineering  project. 

While  the  social  features  of  the  excursion  were  not- 
able, especially  the  hospitable  receptions  given  to  the 
visitors  at  Ontario,  Montreal  and  Quebec,  the  outstand- 
ing feature  of  the  voyage  was  the  serious  study  given 
to  the  project  at  the  daily  meetings  which  were  held 
on  the  journey.  Epecially  noteworthy  was  the  an- 
nouncement by  the  engineers  of  the  project  of  the  re- 
sults of  their  surveys  and  investigations.  The  engi- 
neers' report  was  onlj'  completed  on  June  30. 

For  the  benefit  of  those  who  do  not  have  clearly  in 
mind  former  published  descriptions,  it  may  be  well  to 
state  here  what  the  St.  Tjawrencc  waterway  project  is. 

The  Proposed  Developments 

Briefly,  it  is  proposed  so  to  improve  the  St.  Lawrence 
river  between  Lake  Ontario  and  Montreal  that  ocean 
steamers  can  ascend  the  river'  and  reach  any  port  on 
the  Great  Lakes  and  that  lake  vessels  can  descend  to 
the  ocean.  In  improving  the  river  for  navigation,  there 
will  be  developed  a  vast  water  power ;  and  the  sale  of 
this  power,  it  has  been  contended  by  friends  of  the 
project,  can  be  made  to  yield  profit  enough  to  not  only 
make  the  entire  works  pay  for  themselves,  but  yield  a 
prtfit. 

The  benefits  in  reduced  cost  of  transportation,  espe- 
cially to  the  Central  West,  are  so  enormous  as  almost 
to  defy  computation ;  but  even  more  important  than 
reduced  cost  is  the  ability  to  secure  transportation 
when  it  is  most  needed  and  iiulependent  of  car  short- 
ages. It  is  not  generally  known  how  seriously  the 
farmers  and  business  men  of  the  Northwest  have 
suffered  during  recent  years  of  railway  congestion 
through  inability  to  secure  transportation  for  their 
products. 

Besides  the   St.  Lawrence  rapids,  there  is  another 


barrier  to  be  overcome  to  enable  ocean  vessels  to  reach 
the  Upper  Lakes.  From  Lake  Erie  to  Lake  Ontario 
there  is  a  vertical  falls  326  ft.,  which  creates  the  great 
cataract  of  Niagara  and  the  famous  rapids  above  and 
below  it.  At  present  vessels  pass  between  Lakes  Erie 
and  Ontario  by  the  Welland  Canal,  which  has  locks 
of  the  same  dimensions  as  the  locks  on  the  Canadian 
St.  Lawrence  canals.  These  are  200  ft.  long,  40  ft. 
wide  and  14  ft.  deep. 

Inspected  Welland  Canal 

In  order  to  enable  larger  vessels  to  pa.ss  between 
these  lakes,  Canada  began,  in  1914,  the  building  of  a 
new  Welland  Canal  with  locks  of  800  ft.  length,  80  ft. 
width  and  30  ft.  depth.  The  official  party  gave  Mon- 
day, July  11,  to  an  inspection  of  the  work  on  this  canal. 

These  works  are  of  vast  proportions,  quite  compar- 
able with  those  at  Panama.  The  lock  walls,  in  fact, 
are  much  higher,  for  the  entire  lift  between  the  two 
lakes  is  made  in  only  seven  locks,  requiring  about  46- 
ft.  lift  in  each  lock.  This  is  more  than  double  the  lift 
in  the  Panama  locks;  and  the  lock  chambers  are  only 
20  ft.  narrower  than  tho.se  at  Panama.  The  width  of 
the  Panama  locks  was  determined  by  the  beam  of  large 
battleships,  not  by  the  beam  of  commercial  vessels. 

Canada  began  this  great  work  in  1914,  expecting  to 
complete  it  at  an  outlay  of  $00,000,000.  Half  that  sum 
has  already  been  spent,  but  the  stoppage  of  the  work 
by  the  war,  with  the  great  increase  in  price,  has  greatly 
increased  the  cost  of  the  work.  Notwithstanding  pres- 
ent financial  conditions,  the  Canadian  Government  is 
going  steadily  forward  with  the  work. 

The  visitors  were  greatly  impressed  with  the  fact 
that  this  necessary  part  of  the  deep  waterway  route 
from  the  Lakes  to  the  Atlantic  is  being  carried  forward 
by  Canada  entirely  at  her  own  cost,  although  she  grants 
to  United  States  vessels  the  same  free  use  without  the 
payment  of  tolls  that  her  own  vessels  have. 

This  was  an  added  argument  to  the  visitors  why  the 
United  States  should  be  willing  to  assume  its  full  share 
of  the  cost  of  the  St.  La^v^ence  improvement  to  give  the 
same  capacity  for  handling  vessels  that  the  new  Wel- 
land will  have. 

The  Toronto  Harbour 

During  the  night  on  Monday  the  Cape  Eternity 
crossed  Lake  Ontario  to  Toronto,  and  the  entire  day 
on  Tuesday  was  spent  examing  the  work  of  the  To- 
ronto Port  Commission  and  the  City  of  Toronto.  The 
entire  water  front  at  Toronto  is  now  in  public  owner- 
ship. The  Port  Commission  has  carried  on  great  works 
of  land  reclamation  and  channel  and  slip  deepening, 
with  a  view  of  accommodating  ships  of  30-ft.  draft. 
In  other  words,  Toronto  is  already  building  with  a  view 
of  the  future  requirements  of  the  deeper  draft  vessels 
which  will  use  the  St.  Lawrence  waterway. 

Equally    impressive   were   the   substantial  and   well 
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designed  improvements  which  the  city  is  making  on 
the  water  front  used  for  public  recreation.  The  writer 
knows  of  no  city  in  the  United  States  which  is  dealing 
with  its  harbor,  port  and  water  front  problem  with 
such  sound  engineering  design,  such  caxeful  foresight 
and  such  sound  financial  methods  as  Toronto. 

Incidentally,  it  is  to  be  noted  that  Toronto  is  this 
fall  to  take  over  its  entire  street  railway  system,  which 
will  hereafter  be  owned  and  operated  by  the  city. 

An  accident  to  the  motive  power  of  the  Cape  Etern- 
ity prolonged  the  journey  from  Toronto  down  the  St. 
Lawrence  to  Montreal  by  24  hours,  but  gave  added 
time  for  thorough  discussion  of  the  problem  by  the 
party,  both  in  formal  meetings  and  by  informal  conver- 
sations. 

During  this  journey  the  engineers  of  the  Interna- 
tional Commission,  W.  A.  Bouden  for  the  Canadian 
Government  and  Col.  W.  P.  Wooten  for  the  U.  S.  Gov- 
ernment, gave  summaries  of  their  report. 

Briefly  stated,  they  propose  to  provide  locks  of  the 
same  vessel  capacity  as  the  new  Welland  Canal,  and 
there  will  be  onlv  seven  in  the  entire  distance  from 
Lake  Ontario  to  Montreal.  At  the  long  Sault  rapids 
the  river  will  be  improved  for  both  navigation  and 
power  development  by  building  a  great  dam  and  power 
house.  This  will  drown  the  rai)i(ls  and  enable  vessels 
to  pass  from  the  locks  directly  into  deej)  water  for  open 
sailing  instead  of  through  a  long  canal,  as  is  now  neces- 
sary. The  power  house  proposed  will  provide  for  52 
units,  each  of  35,000  h.p.  capaeit.v,  or  a  total  of  about 
1,800,000  h.p.  This  would  be  divided  equally  between 
Canada  and  the  United  States,  and  each  nation  could 
control  its  own  half  of  the  power  house  on  its  side  of 
the  international  boundary  and  could  do  with  the  de- 
veloped power  what  it  chose. 

As  for  the  rapids  below  the  international  boundary, 
the  plans  contemplate  improving  the  river  here  for 
navigation  alone  by  the  consti'uction  of  canals  and 
locks,  leaving  Canada  to  develop  the  water  power  on 
this  section  of  the  river,  which  is  entirely  within  her 
own  borders,  as  and  when  she  pleases. 

A  Quarter  Billion 

The  total  estimated  cost  of  this  entire  development 
for  both  power  and  navigation  is  $252,000,000.  If  the 
entire  cost  of  the  improvement  were  charged  to  the 
water  power  development,  the  investment  would 
amount  to  about  $140  per  hp.  This  would  evidently  be 
unfair,  however.  A  fairer  division  would  be  to  assume 
that  one-third  the  entire  cost  is  chargeable  to  power 
development,  which  would  make  the  power  develop- 
ment cost  less  than  $47  per  hp. 

Bearing  directly  on  this  same  subject  was  the  state- 
ment presented  by  another  prominent  member  of  the 
party,  "W.  S.  Murray,  who  is  in  charge  of  the  so-called 
"Super  Power"  investigation  of  the  demand  for  elec- 
tric current  in  the  industrial  zone  extending  from 
Boston  to  Baltimore.  This  report,  which  has  just- been 
completed  and  is  not  yet  made  public,  Avil!  show  that 
there  is  the  mo.st  urgent  demand  for  this  power  to 
supply  needs  already  pressing,  and  that  to  attempt  to 
generate  the  needed  power  by  coal-burning  stations 
means  congestion  of  transportation  lines  and  terminals 
that  can  but  be  disastrous. 

Mr.  Murray  also  stated  that  the  transmission  of  this 
power  for  the  350  miles  from  the  St.  liaw-rence  to  New 
York  City. could  be  accomplished  at  220.000  volts  pres- 


sure with  a  very  high  efficiency  and  very  low  cost,  pro- 
vided the  power  is  transmitted  in  very  large  blocks,  say 
400,000  kw.  on  a  single  transmission  line. 

It  is  evident  from  Mr.  Murray's  statements,  as  well 
as  that  of  prominent  capitalists  who  were  members  of 
the  party,  that  there  is  a  market  for  the  St.  Lawrence 
power  as  soon  as  it  can  be  developed,  and  further,  that 
its  supply  is  well  nigh  essential  to  the  industrial  pros- 
perity of  the  great  industrial  zone  of  which  New  York 
City  is  the  center  and  of  New  England. 

The  bearing  of  this  upon  the  enterprise  is  evident. 
There  has  been  opposition  to  the  enterprise  in  New 
York  and  Boston  because  of  the  idea  that  the  enter- 
prise meant  the  building  up  of  direct  export  and  import 
business  at  the  Lake  cities.  It  is  evident,  however,  that 
anj-  detriment  to  the  Atlantic  seaport  cities  from  this 
cause  will  be  far  more  than  offset  by  the  gain  from  the 
power  supply. 

There  is  another  feature  of  the  St.  Lawrence  route 
that  the  trip  served  to  impress  on  the  minds  of  the  visi- 
tors and  that  is  the  very  short  distance  and  time  that 
now  separates  the  Lakes  and  the  Ocean. 

Even  by  the  present  St.  Lawrence  canals  the  Cape 
Eternity  was  scheduled  to  make  the  trip  from  the  foot 
of  Lake  Ontario  to  Montreal  in  a  single  day,  between 
fi  a.m.  and  11  p.m.  The  accident  to  her  motive  power 
with  delavs  in  the  locks,  due  to  the  exceptional  size  of 
the  steamer,  made  the  journey  much  longer;  but  it  was 
clear  to  everyone  that  with  an  improved  river  a  vessel 
can  certainly  pass  between  Lake  Ontario  and  the  sea- 
port of  Montreal  in  a  single  day. 

Montreal  a  Great  Port 

Probably  few  Americans  realize  what  a  great  port 
Montreal  has  become  and  what  splendid  and  economical 
facilities  for  handling  commerce  that  port  now  offers. 
Over  $30,000,000  has  been  spent  in  the  creation  of  the 
port's  facilities  and  there  is  not  a  seaport  in  the  United 
States  that  can  show  such  splendid  results  in  propor- 
tion to  its  expenditures.  Today  Montreal  can  handle 
traffic  at  a  small  fraction  of  the  expense  necessary  to 
handle  traffic  in  the  port  of  New  York ;  yet  New  York 
continues  to  invest  her  money  in  so-called  harbor 
improvements  which  are  planned,  not  with  a  view  to 
economical  operation,  but  to  benefit  local  real  estate 
interests. 

The  fact  is  that  the  Canadian  Government  authori- 
ties appear  to  have  made  far  better  use  of  engineering 
talent  and  shown  greater  wisdom  in  the  selection  than 
has  been  the  case  in  the  United  States 

Naturally  Montreal  has  looked  with  some  doubt  upon 
the  St.  Lawrence  project,  feeling  that  her  present  posi- 
tion as  the  meeting  place  of  lake  and  ocean  transporta- 
tion was  one  of  great  advantage.  On  the  other  hand, 
with  the  steady  growth  of  traffic  it  is  recognized  that 
expansion  of  facilities  will  be  necessary  and  Montreal 
will  probably  not  oppose  whatever  will  be  of  advant- 
age for  the  Dominion  as  a  whole. 

Space  forbids  more  lengthy  discussion.  Returning 
to  the  story  of  the  trip,  the  features  of  the  Montreal 
entertainment  were  a  carriage  drive  in  carriages  drawn 
bv  horses  to  the  summit  of  Mount  Royal,  Avhieh  rises 
750  ft.  above  the  St.  Lawrence.  Two  different  hack 
drivers  on  this  trip  assured  Colonel  "Wooton  and  the 
writer  that  the  St.  Lawrence  itself  at- Montreal  is  150 
ft.  above  sea  level !  It  may  be  here  noted  that  the 
actual  elevation  is  less  than  20  ft. 
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"Leadership"  in  Engineering 

The  Importance  of  Educative  Work  and  the  Necessity 

for  "Salesman"  Qualities  in  Engineers,  is  emphasized 

in  Valuable  Article  in  the  Highway  Magazine 

By  C.  HAGEMAN,  C.  E. 


To  a  greater  extent  than  is  the  case  with  almost 
any  other  professional  man,  the  engineer  is  obliged  to 
depend  upon  others  than  himself  for  the  final  results 
of  his  work. 

No  matter  how  clearly  the  albility  of  the  engineer 
may  be  shown  in  his  comprehension  of  the  problem  at 
hand,  no  matter  how  nearly  perfect  his  plans,  how 
complete  his  specifications,  or  how  thorough  his  meth- 
ods for  getting  the  work  done  in  the  most  efficient 
and  economical  manner,  there  finally  comes  a  point 
where  he  must  depend  for  results  on  the  efficiency  and 
spirit  of  good  workmanship  of  the  men  on  the  job. 

Where  the  work  of  the  engineer  is  turned  over  for 
execution  to  an  "outside"  organization,  as  for  example 
wbere  construction  planned  is  taken  over  by  a  con- 
tractor, the  message  of  this  article  would  hardly  apply. 

Where  Forces  Converge 

There  are,  however,  many  activities  such  as  the  en- 
gineering departme;nts  of  railways,  and  to  some  extent 
the  highway  engineering  departments  of  the  states, 
where  the  engineer  has  at  his  disposal  a  permanent 
organization  for  the  execution  as  well  as  for  the  plan- 
ning of  the  work  and  where  there  is  a  constant  contact 
and  reaction  between  the  engineering  and  the  con- 
struction forces. 

The  Engineer  Must  Lead 

In  such  activities,  as  for  example  in  the  Mainten- 
ance of  Way  Departments  of  railways,  the  engineer 
is  a  good  deal  in  the  position  of  the  general  in  command 
of  an  army.  It  is  for  him  to  plan  and  to  organize  for 
the  work  in  hand.  But  just  as  the  commander  in  the 
army  is  finally  dependent  for  results  upon  the  morale 
or  spirit  of  workmanship  of  the  troops  and  upon  the 
abilities  of  his  captains  and  non-commissioned  officers 
to  give  leader.ship  and  to  instruct,  educate,  and  inspire, 
so  the  railway  engineer  is  dependent  ujKin  his  depart- 
ment heads  and  division  engineers  and  particularly 
upon  the  spirit  of  workmanship  of  the  foremen  of  the 
actual  construction  crews  who  may  fairly  be  compared 
in  importance  with  the  "non-com"  in  the  army. 

Leadership  is  largely  teaching — the  ability  to  trans- 
mit to  the  other  fellow  just  the  education  that  is  nec- 
essary to  get  the  work  d'one  in  the  best  way.  In  other 
words,  to  "sell"  the  other  fellow  the  vision  of  the  final 
result  to  be  achieved. 

Leadership  is  the  ability  to  secure  efficient  co- 
operation, and  that  is  generally  impossible  without 
full  understanding  and  confidence. 

In  his  w^ork  as  engineer  in  charge  of  bridge,  tunnel, 
and  similar  construction  work  for  a  western  railway, 
the  writer  has  had  numerous  occasions  to  observe  the 
great  values  which  result  to  the  engineer  if  he  can  suc- 
ceed in  transmitting  to  his  subordinates  all  the  way 
down  the  line  to  the  point  w'here  the  work  is  finally 
dpne,  an  understanding  of  the  reasons  why  certain 
things  are  done  in  a  certain  way  and  the  relation  of 


one  man  or  one  division's  work  to  the  work  of  other 
men  or  other  divisions. 

A  Case  in  Point 

I  had,  a  few  years  ago,  a  peculiarly  interesting 
experience  in  this  respect  which  it  seems  to  me  may  be 
of  some  interest  to  engineering  readers. 

I  had  a  discussion  with  my  chief  engineer  relative 
to  the  possibilities  of  economies  in  the  methods  and 
materials  u.sed  for  the  installation  of  culverts.  The 
road  was  at  that  time  using  chiefly  cast  iron  and  con- 
crete pipe  for  culvert  installations,  although  there  pre- 
viously had  been  a  number  of  installations  for  which 
corrugated  iron  pipe  had  been  used.  The  chief  eng-' 
ineer  was  inclined  to  the  opinion  that,  from  the  stand- 
point of  first  cost  at  all  events,  there  was  a  definite  and 
substantial  economy  in  the  use  of  corrugated  iron 
pipe,  but  he  had  no  data  showing  the  extent  to  which 
this  would  stand  up  in  service,  and  could  not,  from  the 
data  at  hand,  draw  a  conclusion  as  to  their  permanent 
value. 

The  chief,  therefore,  instructed  me  to  make  a  com- 
plete investigation  and  report  on  this  subject.  I  accord" 
ingly  made  a  complete  trip  of  inspection  over  our  line 
from  the  coast  to  the  foot  hills  of  the  Rockies,  person- 
ally inspecting  the  condition  of  culverts  of  all  types 
and  gathering  data  as  to  their  then  condition,  the 
length  of  time  they  had  been  in  service,  and  similar 
information.  I  also  discussed  the  subject  with  section 
foremen,  bridge  foremen,  field  engineers  and  with 
engineers  of  other  local  railways  within  this  territory 
as  ameans  of  checking  and  making  a  comparison  with 
the  results  of  my  own  research. 

Of  the  total  number  of  corrugated  iron  pipe  cul- 
verts, I  made  a  close  inspection  of  about  twenty-four, 
going  to  the  extent  in  some  cases  of  having  these  pipes 
uncovered  so  that  the  inspection  could  be  made  of  the 
outside  as  well  as  of  the  mterior  of  the  pipe. 

Of  these  twenty-four  culverts,  I  found  that  the  maj- 
ority had  been  in  service  for  a  period  of  about  ten  years 
some  of  them  a  little  longer  than  that. 

These  were  of  \'arious  sizes,  installed  under  various 
conditions  of  climate  and  soil,  under  both  shallow  and 
deep  fills,  my  object  being  to  obtain  a  record  of  per- 
formances under  as  many  different  kinds  of  conditions 
and  installations  as  possible. 

The  Result  of  Inspection 

In  every  case  the  corrugated  iron  pipe  inspected 
was  in  excellent  condition  and  giving  efficient  and  sat- 
isfactory service.  In  no  case  was  there  any  serious 
distortion  of  the  pipe  due  to  the  load  carried,  even  un- 
der the  extremely  heavy  fills.  Some  of  the  pipes  had 
been  distorted  longitudinally  due  to  uneven  subsidence 
of  the  ground  supporting  the  fill,  but  this  distortion 
was  not  sufficient  in  any  case  to  interfere  with  the 
effective  service  of  the  pipe. 

A  most  thorough  inspection  was  made  with  refer- 
ence to  the  effect  of  rust,  and  in  this  respect  to  my 
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surprise  the  culverts  were  all  in  excellent  condition 
with  the  exception  of  one  pipe  which  was  found  to  have 
been  pitted  through  in  several  places.  This  pipe  was 
analyzed,  however,  and  found  to  be  steel  and  not  iron. 
After  collating  the  data  from  this  investigation,  I 
was  naturally  tremendously  impressed  with  the  uni- 
formly good  record  of  service  which  had  been  shown 
by  corrugated  iron  pipe  and  surprised  by  the  fact  that, 
in  view  of  this  uniformly  good  showing,  a  preponder- 
ance of  this  material  had  not  been  used  for  culvert 
installation. 

Putting  the  Pipe  "in  Wrong" 

It  was  right  here  that  I  put  my  finger  on  the  diflf- 
icu'lty  and  got  my  demonstration  of  the  tremendous 
importance  of  the  "human  factor"  in  work  of  this  or  a 
similar  kind. 

During  the  investigation  I  had  constantly  come 
in  contact  with  many  off-hand  'general  comments 
from  section  foremen  and  bridge  foremen  to  the  gen- 
eral effect  that  corrugated  iron  pipe  for  culvert  was  "no 
good."  In  some  cases  where  I  had  pinned  these  men 
down  to  definite  statements,  I  found  that  they  were 
unable  to  give  any  definite  reasons  for  such  a  state- 
ment, especially  in  the  face  of  excellent  service  by  such 
material  as  shown  by  my  inspection  in  their  own  sec- 
tions. 

My  final  analysis  of  the  situation  was  this:  It  is 
common  practice  on  railroad  maintenance  work  for 
bridge  crews  to  install  culverts.  This  is  so  because 
these  crews  are  equipped  to  handle  heavy  loads  such  as 
large  cast  iron  or  cement  pipe  and  they  also  understand 
how  to  bridge  the  opening  under  the  track  while  the 
pipe  is  being  placed. 

With  the  advent  of  the  corrugated  iron  culvert 
pipe,  the  division  engineer  hit  on  the  bright  idea  of 
letting  the  section  crews  install  these,  as  no  heavy 
tackle  would  be  required,  and  because  of  the  compar- 
atively light  weight  of  the  pipe,  it  would  not  be  necess- 
ary to  bridge  the  opening  but  merely  to  dig  a  ditch 
under  the  track,  throw  the  pipe  in  and  back-fill  in  a 
hurry,  all  between  two  trains ;  and  that  is  just  what 
happened. 

The  section  foreman,  with  all  his  manifold  and 
important  duties,  would  not  welcome  this  addition  to 
his  troubles  and  as  a  natural  consequence  would  take 
it  out  on  the  pipe  saying:     "It's  no  good  anyhow." 

The  'bridge  men  who  do  not  like  encroachments 
in  their  field  of  activity  any  more  than  you  or  I  do, 
would  also  take  their  wrath  out  on  the  corrugated  pipe. 
"That  kind  of  junk  is  no  good,"  they  would  say.  From 
the  section  foremen  and  bridge  foremen,  this  sort  of 
unfounded  comment  was  passed  on  until  everybody 
had  it. 

The  consequence  was  that  in  spite  of  the  fact  that 
the  corrugated  culvert  had  been  entirely  satisfactory 
everybody  admitted  when  driven  to  it — there  had  been 
ten  years  during  which  very  few,  if  any,  had  been  used, 
when  as  a  matter  of  fact  the  use  of  the  corrugated  iron 
culvert  pipe  for  the  smaller  drainage  ways  would  have 
been  eminently  cheaper  and  frequently  more  satis- 
factory in  service,  especially  had  it  been  installed  with 
half  the  care  given  to  cast  iron  and  concrete  pipes. 

The  Real  Selling  Job 

Now  let  us  assume  that  when  corrugated. iron  pipes 
were  first  installed  that  the  division  engineer  ordering 
them  installed  had,  either  personally  or  through  one 
of  his  subordinates,  or  by  means  of  a  careful  circular 
to  both  bridge  foreman  and  the  section  foreman   in 


that  division,  given  them  an  adequate  conception  of 
why  these  pipes  were  being  ordered  installed,  of  the 
economies  that  they  could  effect  for  the  company  if 
they  proved  serviceable,  as  they  did ;  that  the  instal- 
lation of  these  on  account  of  the  lack  of  necessity  for 
heavy  tackle  and  hoisting  machinery  would  relieve 
the  bridge  crew  of  a  considerable  part  of  this  work, 
and  that,  while  this  work  would  then  fall  upon  the 
section  crews,  the  pipe  is  so  comparatively  light  and 
its  installation  so  comparatively  simple  and  easy  that 
it  could  be  easily  handled  by  the  section  gangs,  and 
that  the  net  result  would  be  a  definite  gain  in  econom- 
ies of  operation  in  the  maintenance  of  way  for  the 
company. 

I  have  no  definite  suggestions  to  offer  as  to  how  the 
engineer  at  the  head  of  such  engineemg  organizations 
and  departments  can  systemize  educational  work  of 
this  kind  so  that  he  can  sell  his  "non-coms"  or  if  nec- 
essary his  "dough  boys"  in  matters  of  this  sort. 
I  am  merely  offering  my  experience  in  this  particular 
case  and  the  general  suggestions  in  this  article  as 
something  of  possible  service. 

I  feel  very  definitely  certain  that  the  engineering 
profession  has  a  selling  job  on  its  hands,  and  that  job 
runs  into  two  channels.  First,  the  general  public 
should  be  sold  on  the  tremendous  economic  value  to 
the  nation  of  the  service  of  trained  and  competent 
engineers — ^must  be  sold  on  the  enormous  value  which 
is  added  by  engineering  science  to  almost  every  de- 
partment of  our  national  life,  social,  industrial  and 
agricultural.  Second,  some  means  for  educating  the 
"armies"  through  which  engineering  science  is  made 
effective ;  some  means  of  developing  the  morale  and 
spirit  and  securing  the  genuine  co-operation  of  the 
worker. 

In  an  address  delivered  a  little  over  a  year  ago, 
the  chief  executive  of  a  great  engineering  organization 
said  that  one  of  the  greatest  needs  in  the  engineering 
world  now  is  to  develop  the  quality  of  leadership 
among  engineers  and  bring  home  to  them  the  fact 
that  the  engineer's  greates  protblem  is  the  problem 
that  confronts  creative  executives  in  every  field  and 
that  is  to  develop  and  intensify  the  efficiency  of  the 
human  material  with  which  the  engineer  works  and 
without  which  he  is  helpless,  and  that  to  secure  the 
earnest  co-operation  of  the  "human  factor"  the  en- 
gineer must  give  leadership,  and  leadership  is  largely 
the  ability  to  teach  and  inspire. 


Venturi  Meter  Contract. 

An  important  Venturi  meter  contract  has  just  been 
awarded  in  the  city  of  Montreal  to  the  General  Supply 
Company  of  Canada,  Limited,  Canadian  represent- 
atives of  the  Builders  Iron  Foundry,  Providence,  R.  I. 
The  contract  covers  a  number  of  36"  venturi  meter 
tubes  and  type  "M"  register-indicator-recorders  for 
Montreal's  $9,000,000.00  pumping  station  now  under 
construction  at  the  foot  of  Atwater  Avenue.  This 
station  when  completed  will  be  one  of  the  largest  and 
most  modern  on  the  continent. 


Electric  Travelling  Cranes 

The  Northern  Crane  Works,  Limited,  of  Walker- 
ville.  Ont.,  have  issued  an  interesting  bulletin, 
describing  their  type  "  E"  electric  travelling  crane. 
This  bulletin  No.  504-C  is  well  illustrated.  sho".ving 
the  various  parts  of  the  crane  and  its  operation  under 
varving  conditions. 
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Don't  Base  Your  Tenders  on  Guesses 
and  Averages.    Know  the  Facts 


"Steel  Structures,"  a  publication  by  the  Structural 
Steel  Section  of  the  British  Engineers'  Association, 
contains,  in  a  recent  issue,  some  valuable  suggestions 
in  the  way  of  a  list  of  requirements — reminders,  they 
mig'ht  almost  be  called — all  of  which  must  be  taken 
into  consideration  before  a  contractor  is  in  a  position  to 
submit  an  intelligent  tender.  A  list  is  submitted  for 
steel  bridges  and  also  for  steel-frame  buildings,  the 
latter  of  which  we  reproduce  below  as  being  almost 
equally  applicable  to  local  conditions. 

If  there  is  one  fault  greater  than  another  that  can 
be  placed  at  the  door  of  the  contractor  preparing  his 
tender,  it  is  that  he  does  too  much  guessing — he  aver- 
ages too  much  and,  all  too  often,  forgets  too  much.  A 
reminder  list,  showing  all  the  essentials,  has  frequently 
been  proven  of  the  greatest  value  in  avoiding  errors. 
The  list  with  regard  to  steel-frame  buildings  is  as  fol- 
lows: 

Foundations 

Are  these  composed  of  concrete  or  stone?  If  the 
latter,  what  kind?  If  designers'  advice  on  found- 
ations desired,  state  nature  of  the  ground. 

Arrangement  of  Building 

Give  a  sketch  showing  length  and  width  of  build- 
ing, and  another  sketch  showing  height  to  eaves. 

State  whether  the  roof  is  to  be  flat,  ridged,  or  curv- 
ed. 

How  many  floors  are  required?  Indicate  the 
niVmber,  and  state  the  various  heights,  saying  whether 
from  floor  level  to  floor  level,  or  from  floor  level  to 
the  underside  of  floor  above. 

If  more  than  one  bay  in  width  required,  give  width 
of  each  bay  and  state  number  of  bays. 

Can  the  number  and  jyositions  of  stanchions  be 
left  to  the  discretion  of  the  designer? 

If  special  circumstances  rule  jxisitions  of  internal 
stanchions,  the  positions  of  these  stanchions  should 
be  indicated  on  a  plan. 

Note  that  extreme  minimum  number  of  stanchions 
increases  the  cost  of  the  structure. 

Floors 

Are  the  floors  to  be  constructed  of :  Steel  beams 
with  timber  joists  and  board.ng;  or  steel  beams 
with  concrete  filling;  or  steel  beams  supporting  re- 
inforced concrete  slabs? 

What  is  the  approximate  dead  weight  of  floor  per 
super  foot  (or  other  square  measure)  exclusive  of 
steelwork? 

What  is  the  load  per  super  foot  which  the  floor  is 
to  support  exclusive  of  its  own  dead  w€ight? 

Is  machinery  to  be  supported? 

If  so,  what  is  the  equivalent  load  of  this  machinery 
per  super  foot?  Or  give  weights,  and,  if  possible,  the 
positions  of  the  various  machines. 

Indicate  any  openings  required  in  the  floors. 

Indicate  any  concreted  loads  on  the  floors  or  on  the 
roofs. 

Walls 

What  materials  are  the  walls  to  be  built  of? 


Are  these  walls  self-supporting,  or  curtain  walls 
carried  on  wall  beams? 

If  the  walls  are  to  be  sheeted,  state  whether  the 
corrugated  sheets  are  to  be  galvanized  or  black  paint- 
ed, and  whether  any  particular  guage  is  desired,  and, 
if  the  building  is  an  important  one,  specify  the  amount 
and  size  of  end  laps. 

For  sheeted  walls,  state  whether  the  supporting 
rails  are  to  be  of  steel  angle  or  timber. 

Roof 

Give  sketch. 

State  whether  flat,  ridged,  or  curved  type. 

State  whether  tie  bar  is  to  be  horizontal,  raised,  or 
curved. 

What  roof  covering  is  required,  corrugated  iron, 
slates  or  tiles? 

Are  these  to  be  included  for? 

Is  any  particular  gauge  of  corrugated  iron  required? 

State  amount  of  end  and  side  laps. 

Are  the  purlins  to  be  of  steel  or  timber? 

If  the  roof  covering  is  of  tiles  or  slates,  are  they  to 
be  supported  on  boards,  spars  and  battens,  or  steel 
angle  laths. 

Is  any  shafting  to  be  supported  by  the  roof? 

If  so  what  diameter  of  shafting? 

What  are  the  particulars  of  loads  and  their  pos- 
itions?   And  give  maximum  size  of  belt. 
Glazing 

What  amount  of  glazing  in  the  sides,  ends,  and 
roofs  ? 

Is  it  to  be  of  timber  or  steel  construction? 
Ventilation 

Is  this  to  be  provided  by  natural  methods,  that 
i.s — open  and  fixed  louvred  ventilators,  or  mechan- 
ical, revolving,  or  other  similar  ventilators? 

Doors 

Indicate  position  and  size  of  doors. 

State  whether  timber  framed  or  steel  framed,  and 
panelled   with    timber,   or   corrugated    iron   sheets. 

State  whether  sliding  or  hinged  type,  and  whether 
single  or  double  doors. 

Windows 

State  number,  position  and  size. 

Whether  timber  or  steel  framed. 

Whether  external  or  internal  glazing. 

Whether  of  fixed  type  or  hinged  type,  and  give 
number  of  panes  to  open,  and  indicate  type  of  open- 
ing gear  required. 

State  whether  separate  shutters  are  required. 
Glass 

State  thickness  for  windows. 

State  thickness  for  glazing. 

Whether  plain  or  wired  glass  is  desired. 
Staircases 

State  whether  these  are  to  be  built  of  steel. 

Give  number,  position,  size  and  type. 

Crane  Runways 
Where   crane   runway   is   desired,   state: — centres 
of  the  supporting  stanchions ;  the  load  capacity  of  the 
crane:  the  span  of  the  crane;  if  possible,  the  wheel 
base  of  the  crane. 
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How  many  cranes  will  be  operating  in  the  same 
runway? 

End  and  overhead  clearances. 

Is  the  crane  electric  or  hand  propelled? 
Gutters  and  Pipes 

State  whether  these  are:  Cast  iron,  galvanized 
iron,  or  steel  painted  type. 

If  any  particular  jx)sitions  desired  for  downpipes, 
they  should  'be  indicated. 
Genersil 

For  what  puqiose  is  the  structure  required? 

What  j)ortions  of  the  structure  will  be  assembled 
by  means  of  bolts  at  the  site,  and  by  means  of  rivets 
at  the  site? 

Is  the  steel  to  be  painted  or  oiled  before  delivery? 

How  many  coats? 

Is  any  paint  to  be  forwarded  for  use  at  the  site? 

Are  any  units  of  the  structure  required  to  be  sent 
unholed  to  take  advantage  of  a  differential  customs 
tariff? 

If  the  structure  is  a  large  one  and  it  be  not  advisable 
to  dispatch  in  one  shipment,  state  order  of  delivery 
required. 

If  the  job  is  urgent,  state  whether  the  foundation 
bolts  and  any  other  steelwork  for  the  foundations 
should  be  dispatched  from  stock  as  a  separate  and 
advance  shipment. 

State  whether  price  required:  f.o.b.  British  port, 
c.i.f.  the  port  of  destination,  erected  complete,  if  sup- 
ervising foreman  only  required. 

Should  it  be  desirable  that  the  building  be  designed 
to  conform  with  local  bylaws  forward  a  copy  of  such 
with  enquiry. 


A  Water  Supply  for  the  Eastern  Division 
of  the  Township  of  York 

The  residents  of  the  section  of  the  Township  of 
York  lying  between  Don  River  on  the  west  and  Scar- 
borough Township  on  the  east  have  been  agitating  for 
a  municipal  supply  of  water  for  several  years.  The 
city  authorities  stated  that  they  could  not  give  a  sup- 
ply, Avith  the  result  that  the  Township  Council  guve 
instructions  for  investigations  to  be  made  as  to  the  pos- 
sibility of  obtaining  a  supply  of  water  from  the  east 
Don  River  and  from  the  lake  at  Scar^borough  Beach. 
The  engineers  prepared  reports  on  these  possible 
sources  and  the  matter  was  carefully  considered  by 
the  council.  Having  regard,  howexjer,  to  the  proximity 
of  the  city,  the  fact  that  the  majority  of  the  residents 
work  in  the  city  and  spend  the  bulk  of  their  money 
in  the  city,  and  to  the  possibility  of  future  annexation 
by  the  city,  it  was  deemed  wise  by  the  council  tc^again 
approach  the  city  authorities.  After  much  negotiations 
the  Township  was  granted  a  supply  limited  in  the  first 
period  to  25,000  gallons  per  day.  When  this  assent 
was  olbtained  from  the  city  council,  instructions  were 
issued  by  the  township  council  for  the  work  to  proceed 
and  it  was  carried  out  sufficiently  to  permit 
water  to  be  turned  on  to  the  Eastern  Section 
on  Saturday,  September  the  24th  at  the  Sam- 
mon  Avenue  pumping  station  at  4  o'clock  in  the  after- 
noon by  Reeve  F.  H.  Miller. 

The  water  is  received  in  bulk  from  the  city  at  twen- 
ty cents  per  1,000  gallons  and  distributed  by  the  town- 
ship at  30  cents ;  the  difference  is  to  cover  the  losses 
and  cost  of  administration. 


About  Sy^  miles  of  12"  pipes  and  about  8  miles  of 
6"  pipes  have  been  laid  in  the  Eastern  Section  at  a  cost 
of  about  $300,000.00. 

An  elevated  steel  tank  capable  of  holding  200,000 
imperial  gallons  and  standing  at  about  150  feet  above 
street  level,  has  been  constructed  by  the  Canadian  Des 
Moines  Steel  Company  of  Chatham  at  a  cost  of  $30, 
000,000. 

Two  pumps  were  supplied  by  the  Canadian  AUis- 
Chalmers  Ltd.  each  having  a  capacity  of  240  gallons 
per  minute  working  against  head  contained  in  the  el- 
evated tank. 

The  pumphouse  and  workshops  were  erected  by 
T.  F.  Norman  of  Blandford  Avenue  at  a  cost  of  about 

$8,500. 

The  electric  light  and  power  connections  were  in- 
stalled in  the  pumphouse  and  workshops  by  Ash  & 
Hicks  of  Todmorden  at  a  cost  of  $700.  The  Toronto 
Hydro-electric  Commission  have  constructed  a  power 
line  to  the  pumping  station. 

The  Eastern  water  area  measures  about  1200  to 
1400  acres  and  the  population  is  estimated  at  about 
12,000. 

The  following  are  some  of  the  contractors:  Cast 
Iron  Pipes,  National  Iron  Corpn.  ft.  Cherry  Street, 
Toronto.  Special  Castings  and  Hydrants,  J.  T.  Hep- 
burn, 18  Van  Home  Street  Toronto.  Gate  Valves, 
Drummond  McCall,  373  Front  Street,  E.  Toronto. 
Meters,  The  Neptune  Meter  Co.  1195  King  Street,  W. 
Toronto. 

The  urban  portions  of  York  Township  now  have 
a  large  system  of  watermains  as  the  districts  of  Swan- 
sea, Runnymede,  Mount  Dennis,  Silverthorne,  Fair- 
bank,  Oakwood,  Wychwood,  Earlscourt,  Cedarvale, 
Spadina  and  now  Todmorden,  Greenwood  and  Eastdale 
have  about  88^  miles  of  pipe  lines  constructed  at  a 
cost  of  about  $2,000,000.00.  The  water  consumption 
in  the  western  section  during  the  last  June  quarter 
was  about  51,000,000  gallons  which  was  equal  to  about 
22  gallons  per  head  daily,  an  exceedingly  low  consump- 
tion compared  with  that  in  the  city  and  elsewhere. 

The  Engineers  are  Barber,  Wynne-Roberts  & 
Seymour,  40  Jarvis  Street,  Toronto.  The  whole  work 
was  carried  out  under  the  inspection  of  the  city  of- 
ficials. 


Wages  Too  High  in  Barton  Township 

The  township  of  Barton,  Ont.,  will  not  be  able  to 
collect  from  the  Ontario  government  40  per  cent,  of  the 
cost  of  roadwork  done  on  township  roads  last  spring 
and  during  the  early  summer,  as  the  wages  paid  for 
foremen,  teams  and  laborers  were  higher  than  those  re- 
cognized b}'  the  provincial  public  w^orks  department. 
The  council  sent  a  bill  to  the  department  for  over 
$4,000  some  time  ago  and  when  enquiries  were  made 
of  the  minister  of  public  works  as  to  why  it  had  not 
been  paid,  it  was  stated  that  the  account  was  not  in 
accordance  with  the  statutes  and  that  a  revised  bill 
should  be  sent  in. 

The  department,  it  appears,  will  pay  40  per  cent  of 
the  work  on  this  wage  scale :  Laborers,  40  cents  an 
iiour ;  foreman  50  cents ;  teams.  80  cents.  Prior  to  a 
ir.onth  aire  when  a  cut  in  wages  was  made  by  Barton 
council,  the  scale  paid  was  as  follows:  Laborers,  55 
cents ;  foremen,  60  cents,  and  team's,  80  cents. 
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Lime  Plaster  on  Metal  Lath 

Some  Valuable   Working  Hints 
For  the  Contractor 

By  NORMAN  G.  HOUGH 
Director  of  the  Constnictiou  Bureau,  Lime  Association. 

Metal  lath  is  being  steadily  accepted  by  the  arch- 
itectural profession  and  building  public  as  the  logical 
interior  lathing  material,  due  to  its  ability  to  enhance 
the  protective  value  oi  ])laster  under  fire  conditions, 
the  ease  and  economy  of  application,  and  its  gener- 
ally fundamentally  sound  final  results. 

Let  us  consider  for  a  moment,  the  functions  of  in- 
terior plastering.  It  serves  three  puri>oses;  first,  it 
is  purely  a  decorative  material,  or  what  possibly  would 
be  more  nearly  correct,  a  base  for  decorations.  Second 
it  serves  as  a  sound  deadener,  by  reducing  to  a  mini- 
mum the  passage  of  sound  from  one  room  to  another. 
Third,  it  protects  the  structural  frame  of  the  building 
against  fire. 

Let  it  be  said  here  that  the  interior  plastering  of 
any  building,  and  especially  residences,  is  one  of  the 
most  important  parts  of  the  construction,  and  the  sel- 
ection of  materials  to  be  used  and  the  workmanship 
in  application  should  be  given  the  same  keen  consid- 
eration as  is  given  to  the  selection  of  a  rug  to  be  laid 
on  the  living  room  floor.  Any  defect  in  the  plastering 
is  certain  to  be  seen  almost  as  often  as  one  enters  the 
room. 

Truly  indeed  one  is  unfortunate  who  is  compelled 
by  force  of  circumstances  to  pass  througti  the  ordeal 
of  repairing  plastering.  For  this  reason  the  subject 
of  interior  plastering  justifiably  stands  out  as  the  most 
important  part  of  the  interior  of  a  building,  and  a  part 
which  is  worthy  of  weighty  consideration,  especially 
on  the  part  of  a  prospective  owner. 

Plastering  Receives  too  Little  Consideration 

In  spite  of  the  importance  attached  to  the  finished 
walls,  the  subject  of  plaster  and  plastering  is  the  one 
l)hase  of  building  coiistruction  to  which  people  give 
little  consideration. 

For  this  reason  the  art  of  plastering  has  been  retro- 
grading for  years  past  rather  than  keeping  pace  with 
other  materials  of  construction  in  the  efforts  to  im- 
prove and  perfect  materials. 

There  is  good  reason  for  this,  too.  The  general 
prospective  home  owner  has  not  been  taught  to  know 
what  the  pitfalls  in  interior  i)lastering  are  and  how  to 
guard  against  them.  When  a  broad  educational  cam- 
paign has  been  conducted,  it  is  cjuite  certain  to  restore 
the  art  of  plastering  to  its  truly  important  place  among 
the  various  crafts  in  building  construction,  and  what 
is  more,  it  will  protect  the  investment  of  thousands  of 
prospective  owners.  It  is  to  be  hoped  this  condition 
will  soon  be  realized. 

Let  it  be  said  that  in  burning  limestone,  the  raw 
product  from  which  lime  is  made,  it  is  necessary  to 
hold  the  temperature  at  from  1500  to  1700  degrees  F. 
for  a  considerable  period  of  time,  to  destroy  the  un- 
ion between  the  calcium  exide  and  carbon  dioxide. 
Lime  j^laster  in  itself  is  an  incombustible  material 
and  this  material  applied  to  metal  lath,  an- 
other incombustible  material,  forms  a  combination 
which  will  withstand  an  intense  heat  for  any  reason- 
able length  of  time  and  stili  be  a  fire  retarder.  Metal 
lath  offers  the  best  possible  key  and  acts  as  a  reinforc- 
ing element   within   the   plaster   to  prevent   cracking 


under  the  severe  tem])eratures  caused  by  fire.  The 
metal  lath  does  not  expand  to  break  the  plaster  key, 
so  that  the  combination  of  lime  plaster  on  metal  lath 
will  stand  intact,  and  function  under  the  most  severe 
conditions,  maintaining  its  excellent  heat  insulating 
value  to  prevent  flames  sj/reading  to  attack  structural 
members  of  the  building. 

The  ability  of  lime  plaster  to  deaden  sound  in  such 
buildings  wherein  perfect  acoustics  or  quiet  conditions 
are  essential  or  desirable,  is  another  feature  why  many 
architects  specify  this  material.  A  number  of  types 
of  buildings  come  under  this  heading;  among  them 
can  be  mentioned  churches,  schools,  hospitals,  hotels, 
residences,  etc. 

True  Surfaces 

In  days  gone  by  it  was  customary  to  rod  all  planes 
with  a  long  straightedge  in  order  to  insure  true  and 
even  surfaces.  There  was  a  time  when  it  was  quite 
common  to  see  the  architect  and  plastering  contractor 
passing  from  room  to  room  with  a  long  straightedge, 
the  contractor  furnishing  visual  evidence  that  the  walls 
had  the  prescribed  thickness  of  plaster. 

This  practice,  however,  ceased  in  many  classes  of 
structures  and  today  it  is  quite  common  to  see  base 
boards,  picture  rails,  door  jambs,  etc.,  within  an  eighth 
or  quarter  of  an  inch  of  having  a  snug  fit  against  the 
plaster. 

Lime  plaster,  being  a  slow  setting  material,  permits 
the  mechanics  to  "straighten  up"  the  walls  and  angles, 
thus  eliminating  without  expense  the  excellent  harbor- 
ing places  for  vermin  that  is  so  often  found  between 
the  wood  trim  and  plaster. 

Three  Vital  Factors 

There  are  three  factors  of  vital  imiJortance  in  se- 
curing good  plastering,  and  it  is  lack  of  proper  atten- 
tion to  these  fundamentals  that  contributes  largely 
to  plaster  failures.  First,  the  i>laster  must  have  ade- 
quate "key ;"  Second,  it  must  have  %ody ;"  Third,  it 
must  not  be  "oversanded." 

Metal  lath  provides  against  abuse  the  two  first 
mentioned  fundamentals,  because  plaster  cannot  be 
applied  wnthout  pushing  it  througli  all  the  meshes  of 
the  lath,  thus  forming  a  strong  key,  and  in  plastering 
on  metal,  it  is  necessary  to  apply  three  coats,  which 
provide  the  necessary  body.  The  last  mentioned  fun- 
damental can  be  corrected  only  through  adequate 
inspection  or  through  the  use  of  prepared  plaster  (lime 
and  sand  properly  mixed  at  a  mixing  plant  and  deliv- 
ered, ready  for  application  after  mixing  with  water) 
or  through  the  consideration  of  bids  from  reliable  con- 
tractors only  and  placing  the  contract  in  the  hands  of 
one  who  is  known  to  do  first-class  work.  Good  plas- 
tering costs  only  slightly  more  than  poor  plastering, 
and  there  is  no  part  of  the  construction  where  high 
class  workmanship  gives  such  permanent  satisfaction. 

When  these  fundamentals  have  been  corrected, 
and  not  until  then,  the  first  step  will  have  been  taken 
toward  a  return  to  the  good  old  fashioned  plastering 
that  was  generally  found  in  da\-s  gone  by. 


Robert  Stewart,  Limited.  Guelph.  Ont..  recently 
commenced  work  on  a  new  planing  mill  and  sash  and 
door  factory  to  replace  the  one  recently  destroyed  by 
fire.  The  new  factory  will  be  two  storeys.  110  feet  by 
152  feet,  and  of  solid  •l)rick  construction.  In  addition 
to  the  factory,  they  are  erecting  a  drj-  kiln,  office  and 
large  warehouse. 
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Trucks  Prove  Their  Worth  on 
County  Road  Building 

By  WILLIAM  TONKEL 
In  Municipal  and  County  Engineering. 

(Editor's  Note: — The  following  article  is  based 
on  the  experience  of  Allen  County,  Ind.,  in  the  ojier- 
ation  of  a  fleet  of  3j4-ton  Acme  trucks  on  county 
road  wor'k.  This  county  has  saved  $28.80  per  day 
by  using  trucks.) 

Our  original  Acme  truck  is  approximately  3 
years  old,  and  the  other  two  are  nearly  as  old.  All 
three  3^-tonners.  Besides  our  Acmes  we  are  work- 
ing 4  trucks  of  other  makes  ranging  from  ^  to  3^ 
tons.  In  a  recent  gasoline  consuming  test  the  Acmes 
got  80  miles  on  17  gals.,  while  other  3>^-tonners 
needed  21J/2  gajs. 

The  thing  that  first  made  me  believe  that  the 
Acme  was  the  truck  for  our  work  happened  some 
four  years  ago.  There  were  8  trucks  of  several 
different  makes  building  a  road  at  the  end  of  a  7-mile 
haul,  and  each  truck  was  handling  3  yds.  of  gravel 
to  a  load.  The  road  was  slightly  hilly,  and  in  some 
parts  not  very  good.  The  Acme  was  the  only  truck 
that  could  take  its  load  over  certain  ])laces  without 
shifting  gears,  and  the  one  truck  that  performed  its 
work  in  good  shape.  This  performance,  I  have  since 
learned,  is  not  unusual  with  .Acme  trucks. 

Allen  County  uses  its  trucks  entirely  for  main- 
tenance and  repair  work.  When  new  roads  are  to  be 
constructed,  the  work  is  let  out  under  contract.  For 
this  maintenance  and  repair  work  we  decided  that 
a  3)4-ton  truck  would  be  best,  for  a  5-ton  truck  is  too 
heavy.  Our  trucks  have  a  Syi-yd.  body,  which  is 
always  heaped  uip,  so  we  carry  approximately  4  yds. 
of  stone,  weighing  approximately  5  tons.  This  is 
something  of  an  overload,  but  our  trucks  stand  up 
very  well  under  it  The  northern  i:)art  of  Allen  County 
is  rather  hilly ;  the  rest  is  fairly  flat.  Our  roads  are 
made  of  crushed  stone,  macadam  and  gravel. 

At  present  we  are  repairing  a  piece  of  road  10 
miles  from  Ft.  Wayne,  making  a  20-mile  round  trip. 
The  material  is  crushed  stone,  which  is  delivered 
at  Ft.  Wayne  in  freight  cars.  The  truck  is  loaded 
by  hand  or  by  a  chute,  and  run  out  to  the  point  where 
the  road  is  being  repaired.  The  driver  opens  the 
rear  gate  3  or  4  ins.,  iby  loosening  a  chain.  Then  he 
gets  into  his  calb,  raises  the  dump  body  and  starts 
the  truck,  so  that  a  stream  of  crushed  stone  flows 
out  of  the  rear  end  of  the  body  and  is  distributed 
evenly  along  the  road.  After  discharging  his  load 
he  returns  to  town  for  another. 

It  is  very  easy  to  make  4  such  trips  in  a  day,  and 
if  forced  a  little  we  could  make  5.  However,  making 
4  a  day,  we  could  can  haul  16  yds.  of  stone  per  truck 
to  the  point.  The  cost  per  day  on  this  haul  is  $19.26, 
or  $1.20  per  yard  and  $1.24  cts.  per  yard  mile.  If  a 
team  were  to  do  this  work  it  could  make  only  one 
trip  a  day  hauling  2  yds.  of  material.  A  team  costs 
$6  a  day,  so  it  would  cost  us  $3  per  yard  to  haul  stone 
to  this  point,  against  a  cost  of  $1.20  by  truck.  Re- 
sides, a  team  could  not  spread  the  stone  as  the  truck 
does. 

Suppose  that,  instead  of  repairing  this  road,  we 
were  building  it.  It  takes  1,166  yds.  of  gravel  to 
build  a  mile  of  road.  Hauling  by  team  and  handling 
2  yds.  of  gravel  per  day,  it  would  take  us  583  days 
to    perform  the    work.     A    truck    handling  4  yds.  of 


gravel  to  the  load,  or  16  yds.  a  day,  could  do  it  in  67 
days.  .A.t  the  very  low  cost  of  $6  a  day  for  a  team, 
it  would  cost  us  $2,208  to  haul  the  material ;  hauling 
by  truck,  at  a  cost  of  $19.26  a  day,  it  would  cost  us 
$1,290.37,  giving  us  a  saving  of  $917.63. 

Building  a  mile  of  road  that  distance  from  town 
wou'd  cost  us  by  truck  $1.11  per  yard,  and  by  team 
$1.89  per  yard,  a  saving  of  78.7  cts.  per  yard,  or 
41.6%  in  favor  of  the  truck.  But  even  though  the 
truck  did  cost  more,  it  would  still  pay  a  road  super- 
intendent to  use  a  truck  because  of  the  greater  amount 
of  material  that  he  could  handle  in  a  given  time.  As 
in  all  outside  work,  it  is  necessary  to  make  the  most 
of  good  weather. 

The  trucks  employed  in  this  service  make  a  very 
high  mileage,  averaging  from  75  to  90  miles  a  day. 
The  average  for  an  Acme  truck  last  year  was  approx- 
imately 74.5  miles.  The  very  low  fi.xed  expense  of 
93.3  cts.  a  day  is  due  to  the  fact  that  these  trucks  have 
no  taxes,  license  or  administrative  overhead,  and  only 

COST  DATA  ON  OPERATION  OF  3% -TON 

ACME  TRUCK.  AS  OPERATED  BY   ROAD 

SUPERINTENDENT.      ALJ.EN       COUNTY. 

FT.   WAYNE.    IND. 

AVERAGE  COST 

Cost  per  day  (including  driver)... $  18.3671 

Cost  per  mile .2465 

Total  cost  for  period  (one  year) $5,236.28 

OPERATION 

Days  operated  286. 

Miles  traveled   21,236 

Miles  per  day   74.6 

Miles  per  gallon  of  gas 4.7 

Miles   per  gallon   of  oil 160. 

ITEMIZED  COST 
'  Driver     cost     per     day      (included 

above)     %  6.35 

Depreciation  per  mile %  .0428 

Maintenance    &    repair,    estimated, 

per  mile  $  .0283 

Tire  cost,  actual,  per  mile {  .0336 

a  low  garage  and  insurance  charge.  Last  winter  was 
very  open  and  we  were  allele  to  work  285  out  of  305 
working  days.  The  average  cost  for  the  time  worked 
was  $18.37  per  day.  All  our  re!>air  charges  are 
lumped,  but    the  $600   per   year   allowed    is   ample. 

Our  trucks  are  run  at  an  average  speed  of  14  to 
15  miles  per  hour,  and  the  Acmes  are  the  only  trucks 
we  have  that  can  travel  18  miles  an  hour  without 
injuring  themselves. 

A  summary  of  the    cost  data  is  given    herewith. 


The  Value  of  Standardized 
Construction  Equipment 

By  H.  A.  HOOKER 
Austin  Machinery  Corporation,  Chicago,  111. 

For  years  the  value  of  standardizing  on  machinery 
has  been  recognized  b}'  manufacturers  of  many  classes. 
Contractors  on  the  other  hand,  have  been  very  slow  to 
see  the  advantage. 

A  contractor  depends  much  upon  his  superintendent 
when  the  purchase  of  a  machine  i.'i  taken  up.  Often 
the  contractor  overrules  the  superintendent,  whose 
inclination  is  naturally  toward  standardization  when 
possible.  Contractors  seldom  admit  losses  and  there- 
fore a  contractor  often  thinks  his  competitors  are 
more  successful  than  himself,  and  must  have  better 
machinery,  especially  if  he  remembers  how  the  pur- 
chase was  influenced  by  price.  ' 

Today,  however,  some  of  the  large  contractors  are 
becoming   alive    to   the   value   of    standardization    of 
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equipment.  They  have  their  engineering  department 
keep  cost  records  and  make  comparisons  of  operating 
costs  versus  depreciation  and  upkeep.  These  records 
are  not  simple  to  keep  as  to  be  accurate  and  useful 
they  must  take  into  consideration  many  condit.ons 
of  material,  labor  and  climatic  interruptions.  The 
same  crew  and  equipment  may  lay  ten  or  a  thousand 
lineal  feet  of  concrete  ])avement,  depending  upon  one 
or  all  of  a  half  dozen  contingencies. 

The  money  that  a  contractor  makes  is  the  difference 
between  his  costs  and  his  contract  price.  His  con- 
tract price  should  be  based  upon  the  average  cost 
plus  depreciation  of  equipment,  and  profit,  and,  nat- 
urally, the  more  accurate  his  costs  the  more  certain 
his  profits.  At  this  very  point,  standardization  means 
much  to  him  in  real  money,  as  it  gives  him  a  mbre 
accurate  average  cost,  and  this  in  turn  makes  his  chan- 
ces of , obtaining  a  profitable  contract  that  much  better. 
His  foreman  are  interchangeable,  as  well  as  the  parts 
of  his  machines;  his  operators,  assistants  from  waier- 
boy  up  become  schooled  so  that  the  loss  of  an  operaior 
is  not  a  calamity,  and  the  men  do  not  feel  so  independ- 
ent and  therefore  more  liable  to  make  an  extra  effort 
to  please.  Every  contractor  tries  to  keep  some  repair 
parts  on  hand  and  standardization  simplifies  the  order- 
ing of  the  same. 

The  greatest  effort  at  standardization  that  has  come 
to  my  attention  was  that  of  Bates  &  Rogers  of  Chicago 
For  one  and  one-half  years  they  tested  and  kept  cost 
records  on  six  different  makes  of  paving  machines  after 
Which  they  standardized  on  one  make,  contracting  for 
eight  pavers  and  selling  the  others. 

Standardization  of  equipment  allows  little  chance 
for  the  passing  of  resi>onsibility,  as  one  superintendent 
has  an  equal  chance  with  another  and  it  creates  a  con- 
test of  superintendents  in  appearance  of  machnies, 
upkeep  expense  and  work  produced.  This  spells  pro- 
fit for  the  contractor. 

When  possible  to  purchase  full  equ.pment  from 
one  company,  and  time  ])ayment  is  desired,  financmg 
is  much  simplified. 


Toronto  Asphalt  Roofing  Manufacturing  Co. 

A  new  Canadian  roofing  company  has  recently 
been  formed,  under  the  name  of  Toronto  Asphalt 
Roofing  Manufacturing  Co.,  Ltd.,  and  has  erected 
a  factory  with  a  single-unit  plant  at  Mount  Dennis 
Ont.,  a  suburb  of  Toronto,  at  a  cost  of  approximately 
$70,000.  This  plant  has  a  floor  area  of  about  250  ft. 
by  60  ft. 

J.  W.  Milne  formerly  superintendent  of  the 
Brantford  Roofing  Co..  is  president;  J.J.  Kelly,  at 
one  time  industrial  commissioner  of  Brantford,  is 
vice-president;  J.  Dugdale,  formerly  a  salesman 
for  the  Brantford  Roofing  Co.,  is  treasurer;  F.  P. 
Turner,  hardware  merchant  of  Port  Colborne,  Ont., 
is  secretary,  and  W.  S.  Milne,  superintendent  of  the 
Massey-Harris    Company    is    a    director. 

The  new  company  is  now  manufacturing  asphalt 
roofing  of  the  best  quality  and  intends  to  branch  out 
into  other  lines  as  opportunity  offers. 

The  head  office  of  the  company  is  situated  at 
Mount  Dennis,  Ont. 


No  Improvement  in  Employment  Situation 

The  Department  of  Jjahor,  Ottawa,  reports  the  vol- 
ume of  unemployment,  as  sent  in  from  employers  for 
the  two  weeks'  period  ending  August  27,  as  practically 
the  same  as  that  registered  a  fortnight  previously,  the 
index  number  of  employment  standing  at  88.7,  as  com 
pared  with  89  on  Augu.st  13.  This  is  taking  as  the 
base  number,  100,  the  employment  conditions  during 
the  week  of  January  17,  1920. 

The  employment  situation  is  much  less  favorable 
than  during  the  corresponding  period  of  last  year. 
This  is  indicated  by  the  following  table  of  index  num- 
bers of  employment  for  the  various  districts  into 
which  the  country  is  divided  for  the  purposes  of  this 
review: 


Aug.  13, 

Aug.  27, 

Aug.  28, 

1921 

1921 

1920 

Maritime   Provinces    . 

. .     91.9 

93.5 

111.3 

Quebec  and  Ontario   . 

. .     86.0 

85.3 

106.6 

Prairie    Provinces    . .  . 

. .     98.4 

98.5 

108.5 

British   Columbia   . .  . . 

.  .     96.6 

95.6 

109.3 

CANADA  

. .     89.0 

88.7 

107.5 

After  an  illness  of  several  months  John  M.  Gill,  for 
many  years  associated  with  the  James  Smart  Manu- 
facturing Company  as  its  president  and  general  man- 
ager, and  one  of  the  most  prominent  residents  of 
Brockville,  is  dead. 


Useful  Data 

A  cubic  foot  of  lump  lime  weighs  from  60  to  70 
pounds. 

A  200-pound  barrel  of  lime  contains  180  pounds  net 
of  lump  lime,  or  3.1  lubic  feet. 

A  300-pound  barrel  of  lime  contains  280  pounds  net 

of  lump  lime,  or  4.7  cubic  feet. 

A  bushel  of  lime  contains  60  to  80  pounds,  or  1  to 
1.3  cubic  feet,  depending  on  the  state  laws. 

A  pound  of  magnesium  lime  requires  about  one 
pound  of  water  to  form  a  paste,  or  about  25  gallons  a 
barrel. 

A  barrel  of  lump  lime  gives  from  6  to  9  cubic  feet  of 
paste;  average  about  7^4  cubic  feet. 

A  cubic  foot  of  hydrated  lime  weighs  from  30  to  45 
pounds,  average  about  38  pounds. 

A  small  sack  of  hydrated  lime  contains  40  pounds, 
or  1  cubic  foot. 

A  standard  sack  of  hydrated  lime  contains  50 
pounds,  or  V/i  cubic  feet. 

A  large  sack  of  hydrated  lime  contains  100  pounds, 
or  2V2  cubic  feet. 

Hydrated  lime  requires  about  an  equal  weight  of 
water  to  produce  a  paste.  A  100-pound  sack  of  hy- 
drate gives  about  2.3  cubic  feet  of  paste. 

A  standard  barrel  of  Portland  cement  weighs  376 
pounds  net  and  contains  3.8  cubic  feet. 

A  sack  of  Portland  cement  weighs  94  pounds  and 
contains  about  one  cubic  foot.  It  is  usually  considered 
as  100  pounds. 

Cement  paste  weighs  about  137  pounds  per  cubic 
foot. 

One  cubic  foot  of  Portland  cement  will  yield  8  cubic 
feet  of  paste. 

The  average  wooden  wheelbarrow  load  of  broken 
stone  is  about  2.4  cubic  feet. 

The  average  wheelbarrow  load  of  sand  is  about  2Vi 
cubic  feet. 
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A  Review  of  Commodity  Prices 

An  interesting  chart,  which  we  reproduce,  has  been 
prepared  Iby  Dwig'ht  P.  Rdl^inson  Company,  engineers 
and  constructors,  of  New  York,  covering  the  price 
tendencies  in  nine  grades  of  commodities,  from 
July  of  1914  to  July  of  1921.  The  curves  are  some- 
what complicated,  but  in  the  main  indicate  very 
clearly  that  since  the  latter  part  of  1919  and  the 
early  months  of  1920,  recessions  have  taken  place 
more  rapidly  than  advances  were  shown  during  the 
days  immediately  following  the  war.  For  example, 
farm  products— which,  by  the  way,  never  soared  as 
did  many  of  the  other  products — are  back  almost  at 
pre-war  prices,  some  12  to  15  per.  cent  above  1914. 
Food,  according  to  this  chart,  is  30  per  cent,  above 
1914  prices.      Clothing  is   still   80  per   cent,   higher; 


1915         /a>6         /ai7        i9ie        19/9         i9so 
Chart  Covering  Price  Variations 

fuel  and  light,  90  per  cent. ;  lumber  and  building 
materials,  100  per  cent.;  house  furnishing  goods,  150 
per  cent. 

According  to  this  chart,  increases  from  1914,  in 
percentages,  were  as  follows :  Farm  products,  146 
per  cent. ;  metals  and  metal  products,  167  per  cent. ; 
food,  187  per  cent. ;  chemicals  and  drugs,  152  per  cent. ; 
cloth  and  clothing,  256  per  cent. ;  fuel  and  light,  184 
per  cent. ;  lumlber  and  building  materials,  241  per 
cent. ;  house  furnishing  goods,  271  per  cent.  The 
reductions  from  peaks  in  pecentages  work  out  as 
follows:  Farm  products,  91.1  per  cent.;  metals  and 
metal  products,  79.6  per  cent. ;  food,  82.9  per  cent. ; 


chemicals  and  drugs,  56.6  per  cent. ;  cloth  and  clothing, 
68.7  per  cent. ;  fuel  and  lighting,  52.7  per  cent. ;  lumber 
and  building  materials,  ^T .7  per  cent. ;  house  furnishing 
goods  44.7  per  cent. 

The  average  increase  over  1914  works  out  to  172 
per  cent  and  the  average  reduction  from  peak  is  72.1 
per  cent. 


Building  a  "Modern"  Home 

It  is  one  thing  to  build  the  framework  of  a  house, 
but  quite  another  thing  to  finish  it  in  such  a  way  that 
it  becomes  a  home.  The  modern  home  means  an 
organization  where  the  efficiencies  are  as  great  as 
they  are  in  the  factory  or  ofTice.  Xo  business  man 
would  tolerate  i^oor  lighting  in  his  factory.  He  has 
all  the  latest  labor  saving  devices.  Everything  is 
installed  that  tends  to  reduce  the  cost  of  his  jiroduct 
and  increase  its  value  to  the  public. 

We  have  been  slow  in  recognizing  that  the  home 
ought  to  be  operated  in  much  the  same  way.  We 
have  been  content  to  use  the  methods  of  50  years  ago, 
knowing  well,  if  we  have. ever  given  it  a  moment's 
thought,  that  there  are  modern  ways  of  doing  the 
same  thing  more  efficiently,  less  expensively  and  in 
such  a  way  as  to  conserve  the  energy  and  patience  of 
the  house-wife. 

Strange  as  it  may  appear,  there  are  many  factories 
thoroughly  equipped  electrically,  but  few  homes.  It 
may  be  that  contractor  and  architect  have  not  given 
as  much  attention  to  this  matter  as  its  importance 
justifies.  It  may  be  that  they  have  looked  upon  it 
more  or  less  as  a  technical  subject  and,  lacking  the 
necessary  knowledge,  have  fought  shy  of  it.  It  will, 
in  any  case,  be  of  interest  to  our  readers  to  study  the 
interesting  model  home  plan  shown  on  the  follow- 
ing page.  This  wiring  plan  was  prepared  by  the 
executive  of  the  Ontario  Association  of  Electrical 
Contractors  and  Dealers,  for  display  at  the  Canadian 
National  Exposition.  A  study  of  this  plan  will 
show  that  comfort  and  convenience  are  the  consider- 
ations in  this  layout  and  that  practically  every  con- 
tingency has  been  taken  care  of. 

The  cost  of  wiring  a  new  house  properly  is,  after 
all,  very  little,  compared,  for  example,  with  the 
plumbing  work  in  the  home ;  it  is  a  very  small  expend- 
iture and  yet  it  is  something  that  is  used  every  hour 
of  every  day  in  the  year.  In  addition  to  that  there 
is  the  added  value  of  a  proper  electric  installation, 
if  one  wishes  to  dispose  of  his  home.  It  enhances 
the  selling  price  many  times  the  initial  cost  of  the 
installation. 


Ladder  feet  should  Ibe  renewed  when  worn,  or 
otherwise  kept  in  proper  condition  in  order  to  perform 
their  proper  functions.  Spiked  feet  will  wear  and  lose 
their  sharpness.  Suction-grip  feet  depend  on  an  even 
contact  of  their  bottoms  surrounding  the  recessed  por- 
tions so  as  to  exert  a  suction  effort ;  accordingly  wear 
and  damage  resulting  in  uneveiiness  may  soon  destroy 
their  effectiveness.  Lead  coated  feet  may  wear  or  be- 
come smooth  and  offer  less  slipping  resistance. 
Abrasive-studded  feet  have  particles  of  abrasive  broken 
oflf  or  may  become  clogged  with  foreijp  material  and 
thereby  lose  their  effectiveness. 


The  semi-annual  fall  meeting  of  the  American  Gear 
Manufacturers'  Association  will  be  held  in  the  Power.? 
Hotel,  Rochester,  N.Y..  October  13,  14  and  15. 
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Engineers  turn  to  Black  Base 

According  to  the  "  Highways  Information  Ser- 
vice." New  York  City  highway  engineers  who  are 
striving  constantly  to  perfect  more  economical  and 
lasting  types  of  pavement  are  reverting  to  a  type 
laid  in  the  Eastern  states  as  far  back  as  forty  years 
ago  but  which  has  found  a  more  comprehensive 
development  and  has  entered  into  more  general  use 
in  the  Pacific  coast  states, — a  type  popularly  known 
as  the  ■'■  iblack  base"  and  composed  of  an  asphaltic 
concrete  made  with  broken  stone  and  asphalt  cement 
and  laid  at  a  thickness  of  from  two  and  one  half  to 
four  inches. 

This  type  of  construction  recently  was  adoped 
as  the  standard  for  replacements,  of  foundation  cuts 
on  Fifth  Avenue  by  Clifford  Pinckney,  chief  engineer 
of  Manhattan  Borough,  New  York  City.  Every 
twenty-four  hours  350,000  vehicles  pass  over  this 
sheet  asphalt  pavement,  one  of  the  finest  paved 
thoroughfares  in  the  world.  The  pavement  on  this 
avenue  is  cut  open,  on  an  average,  every  forty  hours 
for  the  repair  or  extension  of  the  city's  many  under- 
ground lines  of  communication  or  service.  The  base 
under  the  sheet  asphalt  surface  of  Fifth  Avenue  as 
first  constructed  was  of  portland  cement  concrete. 
Hereafter,  however,  every  opening  in  the  pavement 
will  be  restored  with  the  "black  base".  This  type 
of  base  has  been  selected  because  traffic  is  interrupted 
only  during  its  actual  construction  while  the  former 
type  of  base  neces'sitated  closing  the  repaired  section 
to  traffic  for  as  long  as  seven  days  in  order  to  give  it 
time  to  set  or  harden.  Other  qualities  of  the  "  black 
base",  according  to  engineers,  are  its  firmness  and 
resilient  nature,  its  ability  to  expand  and  contract 
without  cracking,  its  waterproof  nature  and  its 
resistance  to  the  heaviest  traffic  impact.  Because 
of  its  flexibility,  they  say,  it  maintains  contact  with 
the  under-lying  soil  and  therefore  retains  its  support- 
ing value  at  the  maximum.  These  qualities,  it  is 
held,  give  it  a  decided  advantage  over  a  rigid  base  and 
do  not  necessitate  its  construction  in  heavy  thick- 
nesses or  its  reinforcement  with  steel.  It  possesses 
further  advantage,  according  to  engineers,  over  a 
rigid  base  because  it  merges  with  the  surface  of  the 
highway  and  forms  a  homogeneous  slab,  while  the 
hard,  rigid  base  forms  no  bond  with  the  surface,  and 
emphasizes  surface  tendencies  to  wave  or  crawl.  The 
"  black  base",  is  claimed  to  be  adaptalble  to  any  type 
of  surface,  including  granite  block,  wooden  block  and 
bri'dk.  '  i        ' 

Cost  of  Concrete  Roads  in  Pennsylvania 

The  Pennsylvania  .State  Highway  Department 
has  opened  bids  for  the  construction  of  about  sixty 
miles  of  new  concrete  highways.  On  the  twenty- 
seven  projects  220  contractors  submitted  bids.  On 
one  four-mile  project  seventeen  bids  were  received. 
Another  drew  sixteen  bidders  and  a  third  fourteen 
bidders.  The  total  low  bid  approximated  $3,200,000, 
or  $53,333  a  mile.  Low  bids  submitted  for  31.7  miles 
of  eighteen-foot  reinforced  concrete  pavement  totalled 
$1,735,314,  or  $54,000  a  mile.  While  on  21.7  miles 
of  sixteen  foot  reinforced  concrete  road,  the  bids 
averaged  $45,000  per  mile. 

Results  of  tests  just  concluded  by  the  United 
States  Bureau  of  Public  Roads  at  its  Arlington,  Va., 
experiment  station  to  determine  the  effect  of  wear 
upon  granite  block,  and  vitrified  brick  pavements 
show,  according  to  the  official  report,  that  bituminous 
filled  granite  block  pavements  will  resist  the  impact 


produced  by  heavily  loaded  steel-tired  vehicles  fully 
as  well  as  cement-grouted  pavements  and  that 
bituminous  mastic  fillers  are  as  satisfactory  for  this 
kind  of  traffic  as  straight  bituminous  fillers.  The 
tests  also  demonstrated  that  irregularities  of  surface 
or  other  factors  producing  impact  are  more  serious 
with  grouted  than  with  bituminous  filled  pavements. 
Tar  and  tar-mastic  fillers,  it  was  determined,  form 
more  rigid  slabs  in  cold  weather  than  asphalt  and 
asphalt  mastic  and  consequently  a  brick  pavement 
filled  with  the  tar  or  tar-mastic  tends  more  to  shatter 
than  those  filled  with  asphalt.  The  tests  consisted  of 
operating  a  carriage  earring  five  one-thousand  pound 
cast-iron  wheels  back  and  forth  over  a  runway  two 
feet  wide  and  four  hundred  feet  long,  containing 
forty-eight  sections  of  pavement  of  different  types. 
The  failure  of  several  of  the  concrete  sections  was  due 
to  tranverse  cracking  and  settlement,  accompanied 
by  increased  impact.  The  Observations  tended  to 
indicate  that  slag,  sandstone  and  limestone  do  not 
offer  as  much  resistance  to  cracking  as  gravel,  trap- 
rock  and  gneiss.  The  absence  of  complete  data  as 
to  this  phase  of  concrete  construction,  however, 
prevented  the  investigators  from  determining 
absolutely  the  extent  to  which  resistance  was  offer- 
ed by  these  materials. 


"Fire  Stops"  in  Frame  HousCvS 

National  Fire  Prevention  week,  beginning  October 
9,  is  of  particular  interest  to  the  large  proportion  of 
our  people  who  occupy  frame  houses  and  who  natur- 
ally think  of  this  type  of  home  construction  as  carrymg 
an  unusual  fire  hazard.  Thousands  of  people  are  today 
planning  home  building.  Naturally  the  foremost  con- 
siderations with  a  majority  of  these  men  and  women 
are  economy,  utility  and  beauty.  Some  are  hesitating 
because,  while  they  much  prefer  building  of  wood, 
because  it  is, the  cheapest  as  well  as  the  most  mobile 
and  decorative  material,  they  imagine  that  some  other 
construction  would  be  "fire  proof." 

The  fact  of  the  matter  is  that  there  is  no  such  thing 
as  a  "fire  proof"  home  within  reach  of  the  ordinary 
pocket-book,  and  if  there  were  such  a  thing  it  would 
be  difficult  to  build  an  attractive  home  along  such 
lines.  The  best  thing  for  anybody  to  do  is  to  build 
scientifically  and  the  frame  house  that  is  built  right 
is  fire  resistive  for  all  ordinary  risks,  and  certainly 
carries  no  special  hazards  for  the  occupants,  inasmuch 
as  frame  construction,  as  now  perfected,  is  fully  50  per 
cent  less  liable  to  combustion  than  similar  homes  built 
ten  or  fifteen  years  ago.  When  the  properly  built  mod- 
ern frame  house  does  catch  fire  it  is  almost  impossible 
for  the  conflagration  to  spread  rapidly  because  of  the 
"fire  stops"  placed  throughout  the  building  and  be 
cause  the  material  which  might  ordinarily  commun- 
icate fire  to  wood  are  properly  insulated.  These  fire 
stops  not  only  keep  fire  from  spreading  rapidly  but 
they  reduce  by  50  per  cent  the  danger  of  fires  starting 
within  the  building  itself.  Such  construction  adds 
very  little  to  the  original  cost  of  the  building  and  gives 
all  reasonable  immunity  against  fire  destruction. 
The  announcement  of  this  advanced  type  of  frame  con- 
struction, which  should  be  vitally  interesting  in  this 
era  of  renewed  home  building,  is  the  contribution  of 
the  lumber  industry  to  Fire  Prevention  week. 


A  pound  of  high  calcium  lime  requires  from  1  to  l^^ 
pounds  of  water  to  form  a  paste,  or  24  to  36  gallons 
per  barrel. 
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Mr.  Alexander  I'leck,  president  of  the  Vnlcan  Iron 
Works,  of  Ottawa,  died  recently  at- his  home  in  that  city. 
Mr.  Fleck  was  born  in   Montreal  54  years  ago. 

Mr.  John  Cotter,  superintendent  of  building  construction 
for  the  .American  Bank  Note  Company,  died  at  his  home  in 
Ottawa  recently  under  conditions  which  have  given  rise  to 
suspicions  of  foul  play.  Mr.  Cotter  was  picked  up  on  Welling- 
ton Street,  Hull,  in  an  unconscious  condition  on  Monday 
evening,  September  18,  and  on  examination  a  serious  wound 
was  discovered  on  the  back  of  his  head,  the  skull  being 
apparently   smashed.     The  police  of   Hull   are  investigating. 

Mr.  William  O'Brien,  superintendent  of  government 
dredges  in  the  Quebec  canals,  died  suddenly  in  the  Quebec 
canals  office,  301  Inspector  Street,  Montreal,  a  few  days  ago, 
from  cerebal  hemorrhage  Mt.  O'Brien  had  occupied  the 
above  position  for  the  past  17  years. 

There  is  a  possibility  that  a  building  to  represent  Italy,  on 
the  proposed  "International  Boulevard"  at  the  Canadian 
National  Exhibition  Grounds,  Toronto,  will  be  erected. 
Messrs. Cavalier  Giulo  Ricchardi,  Italian  Consul-General  for 
Canada,  Mr.  Jos.  Glionna.  Acting  Vice-Consul  and  Chevalier 
Victor  E.  Gianelli  conferred  with  the  Exhibition  Board  re- 
cently with  regard  to  the  securing  of  a  site  and  were  assured 
that  space  would  be  available  and  that  such  a  building  would 
be  a. welcome  acquisition.  This  brings  the  total  of  countries 
wishing  to  establish  national  buildings  at  the  Fair  to  five; 
these  being  France,  Italy,  Japan,  Cuba  and  Great  Britain. 

Fire  losses  in  Canada  during  the  week  ending  September 
14  are  estimated  by  the  Monetary  Times  at  $386,000,  as  com- 
pared with  $310,000  the  previous  week. 

The  General  Motors  Corporation  recently  aimounced  that 
the  manufacture  of  the  company's  entire  line  of  export  models, 
with  the  exception  of  the  Cadillac  and  Gefieral  Motors  truck, 
will  be  concentrated  at  the  large  Oshawa,  Ont.,  plant.  The 
reason  given  for  this  change  was  that  with  all  export  trade  un- 
ler  one  head,  there  should  result  a  better  realization  of  the 
necessities  of  this  end  of  the  business  and  the  production  of  a 
line  of  cars  more  reliable  and  more  thoroughly  tested  and 
better  fitted  for  export  trade-  The  sales  corporation  of  Ihe 
export  branch  will  also  be  located  at  Oshawa. 

The  completion  of  paving  on  Brock  Street  and  Kingston 
Road,  Whitby.  Ont.,  will  be  made  the  occasion  of  a  public 
celebration  on  Thursday.  Septeml)er  39.  A  half  holiday  has 
been  declared  and  Hon.  F.  C.  Biggs  has  promised  to  be  present 
to  address  the  gathering.  The  -tSth  Highlanders'  Band,  of 
Toronto,  will  provide  the  music  and  a  community  dance  will 
be  held  in  the  evening. 

Mayor  Martin  of  Montreal,  recently  dug  the  first  shovel- 
ful of  earth  for  the  excavation  of  the  foundations  of  the  new 
Mount  Royal  Hotel,  the  ceremony  being  witnessed  by  a  num- 
ber of  officials  and  shareholders  of  the  company,  as  well  as  by 
a  large  gathering  of  the  general  public. 

The  new  Brick  &  Clay  Products  Company  plant  at 
Whitby,  Ont.,  was  recently  opened  by  Maj'or  Hopper.  The 
new  industry  will  employ  about  7H  men  when  running  at  full 
capacity  and  will  be  under  the  management  of  Mr.  J.  T.  Baines. 

The  Thompson  -Starret  Co..  Ltd.,  have  been  incorpor- 
ated, with  a  capital  of  $100,000.  and  will  carry  on  the  business 
of  general  contractors  and  engineers,  with  bead  oflFicc  at 
Montreal. 

A  $2,000,000  hotel  for  the  city  of  Quebec  is  rumored.  Mr. 
B.  N.  Rosenbaum,  representing  certain  Canadian  and  Amer- 


ican financial  interests,  laid  a  proposal  before  the  Board  of 
Trade,  which  is  under  consideration.  The  meeting  was  un- 
animous in  the  opinion  that  Quebec  was  in  need  of  a  large 
hotel  such  as  the  one  proposed  and  there  is  every  indication 
that   the  scheme  will   be  gone   ahead   with. 

^Mr.  Tom  Moore,  president  of  the  Trades  and  Labor 
Congress  of  Canada,  sailed  last  Friday  morning  from  Mon- 
treal, on  the  "Minnedosa",  td  attend  the  International  Labor 
Conference  to  be  held  at  Geneva,  Switzerland,  under  the  aus- 
pices of  the  League  of  Nations.  Mr.  Moore  was  accom- 
panied by  Mr.  Arthur  Martel,  of  Montreal,  vice-president 
of  the  Trades  and  Labor  Congress,  who  will  act  as  technical 
adviser. 

Honorable  J.  L.  Perron,  M.  L.  C,  and  Minister  without 
Portfolio  in  the  Quebec  Government,  has  been  appointed 
Minister  of  Highways,  succeeding  Hon.  J.  A.  Tessier,  who 
has  tendered  his  resignation  to  become  chairman  of  the 
Running  Sireams  Commission,  this  latter  post  having  been 
occupied  temporarily  since  the  death  of  Hon.  S.  \.  Parent 
by  Hon.  Honorc  Mercier,  Minister  of  Lands  and  Forests. 
The  Hon.  Joseph  Leonide  Perron,  the  new  Minister  of  High- 
ways has  been  a  member  of  the  Legislative  Council  of  the 
Province  of  Quebec  since  April  13,  1916.  He  became  a  mem- 
ber of  the  Provincial  Cabinet  without  portfolio,  July  9,  1920. 
Mr.  Perron,  who  was  born  at  St.  Ms*-c,  Que.,  September  24, 
1872,  is  a  prominent  Montreal  lawyer. 

Mr.  E.  W.  Bcatty,  president  of  the  C.  P.  R.,  was  one  of 
the  chief  speakers  at  the  formal  opening  of  the  Hudson's  Bay 
Company's  new  $."5,000,000  store  at  Victoria,  B.  C,  recently. 

Mr.  S.  Sylvestre,  Deputy  Minister  of  Public  Works. 
Province  of  Quebec,  for  the  past  twenty  years,  resigned 
recently.  He  will  be  superannuated.  Mr.  Sylvestre's  probable 
successor,  it  is  stated,  will  be  Mr.  J.  S.  Metayer,  K.  C,  ad- 
vocate of  the  firm  of  Galipeault,  St.  Laurent,  Gagne,  Metayer 
and   Devlin,  of  Quebec. 

Mr.  Rollo  Westcott,  president  and  founder  of  the  R. 
Westcott  Co.  Ltd.,  large  building  contractors,  of  Windsor, 
Ont.,  has  sold  his  controlling  interest  in  the  firm  to  Mr.  E. 
R.  Clarke.  Mr.  Westcott's  plans  for  the  future  are  unsettled. 
He  will  go  to  California  immediately  for  a  month's  holidays, 
returning  to  Ontario  at  the  end  of  that  time,  when  he  will 
decide  on  his  future  activities.  Mr.  Westcott  first  engaged 
in  the  construction  business  at  Regina,  Sask.,  several  years 
ago,  later  going  to  Sault  Ste.  Marie,  Ont  He  came  to  Wind- 
sor eight  years  ago  and  organized  the  above  mentioned  firm, 
which  has  carried  out  a  number  of  large  works  during  this 
time,  among  which  are  noted:  the  Walkerville  Theatre,  the 
McGregor  Building.  Chalmers  and  Maxwell  automobile 
plants,  Leamington  Water  Works  System  and  several  other 
large  public  works  and  buildings.  Mr.  Clarke,  who  purchased 
Mr.  Westcott's  interest,  is  well  known  in  Canadian  contracting 
circles.  He  has  been  connected  with  the  Westcott  company 
for  several  months,  previous  to  which  he  was  a  member  of  the 
Sherwood  Construction  Co.,  of  Toronto. 

Mr.  R.  J.  Fleming,  manager  of  the  late  Toronto  Street 
Railway  Co.,  has  been  appointed  to  the  directorate  of  the 
Toronto  Harbor  Commission,  to  fill  the  vacancy  caused  by 
the  succession  of  R.  Home  Smith,  as  chairman,  to  the  late 
Mr.  Lionel  Clark. 

Mr.  Joseph  S.  Irvine,  of  Ottawa,  a  representative  of  the 
Canada  Cement  Company,  died  recently  at  the  Carls-Rite 
Hotel,  Toronto,  from  an  attack  of  heart  failure.  Mr.  Irvine 
was  on  a  business  trip  to  Toronto. 

Mr.  Northrop  H.  Bradley,  prominent  Toronto  architect. 
died  at  his  home  in  that  city  recently.  Mr.  Bradley  was, 
for  25  years,  connected  in  business  with  Mr.  E.  J. •Lennox 
following  which  he  held  a  position  in  the  Architectural 
Branch  of  the  Department  of  Soldiers'  Ci\-il  Re-establish- 
ment. He  later  left  the  last  mentioned  position,  to  accept 
an  appointment  on  the  local  Board  of  Education. 
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Period  of  September  28  to  October  4,  1921 

Dominion  Wide  Service  Exclusive  to  "  Contract  Record  &  Engineering  Revietc  " 


Waterworks,  Sewerage  and 
Roadways 

Desbiens  Mill,  Que. 

Aubin  &  Gagne,  Metabetchouan,  Que., 
plan  construction  of  waterworks  at  cost  of 
$25,000. 

Montreal,  Que. 

Construction  of  sewer  on  Kensington 
Ave.  is  contemplated  by  City  Council.  A. 
E.  Doueet,  Engr. 

Montreal,  Que. 

Construction  of  sewer  on  Berri  St.  at 
cost  of  $28,000  is  contemplated  by  Council. 
A.  E.  Doueet,  Engr. 

Ottawa,  Ont. 

Council  contemplate  rebuilding  sewer  on 
Emmett  St.  at  estimated  cost  of  $18,000. 

Construction  of  storm  sewer  costing  $50  - 
000  on  Harmer  St.  is  contemplated  by 
Council.  A.  F.  Macallum,  Commr.  of 
Works. 

Estimates  are  prepared  for  asphalt  and 
woodblock  pavement  to  cost  $112,000  for 
City.     A.  F.  Macallum,  Commr.  of  Works. 

Pembroke,  Ont. 

Plans  are  being  prepared  for  waterworks 
to  cost  $10,200  for  Town.  S.  L.  Biggs, 
secy.treas. 

Prince  Rupert,  B.C. 

City   Council   contemplate   improvements 
to  several  streets  at  estimated  cost  of  $91,- 
000.    F.  S.  Clements,  Engr. 
Sherbrooke,  Que. 

T.  Tremblay,  Engr.,  will  receive  ten 
ders,  no  closing  date  set,  for  paving  esti- 
mated to  cost  $100,000  for  City. 

T.  Tremblay,  Engr.,  lias  plans  and  will 
receive  tenders,  no  closing     date     set,  for 
6,000  ft.  24  in.  cast  iron  pdpe. 
Toronto,  Ont. 

Frank  Barber,  Engr..  40  Jarvis  St.,  To- 
ronto, has  plans  and  will  receive  tenders 
until  Oct.  8th  for  construction  of  6  in.  wa- 
termains  in  28  streets  for  York  Twp.  Coun- 
cil. 
Uxbrldge,  Ont. 

Construction  of  waterworks  system  is 
contemplated  by  Council.  By-law  will  be 
submitted  to  ratepayers  on  Jan.  1st,  1922. 
James,  Proctor  &  Bedfem,  Ltd.,  Engrs., 
Fxcelsior  Life  Bldg.,  Toronto. 

CONTRACTS  AWARDED 
Boischattel,  Que. 

General  contract  for  construction  of 
aqueduct  costing  $15,000  for  Citadel  Brick 
Co.,  Ltd..  is  awarded  to  Ulric  Latouche,  St. 
Louis  de"  Courville. 

Hamilton,  Out. 

General  contract  at  $355,500  for  con- 
struction of  storm  overflow  sewer  for  City 
is  awarded  to  A.  Cope  &  Son,  29  Albert  St. 
Lac  Du  Bonnet,  Man. 

A.  Gauthier,  Lac  du  Bonnet,  has  general 
contract  grading  and  ditching  for  Munici- 
pality. 


Railroads,  Bridges  and 
Wharves 

Orand  Prairie,  Alta. 

E.  D.  &  B.  C.  Kly.  Edmonton,  will  erect 
engine  house  and  freight  sheds. 

Grimsby,  Ont. 

Reinforced  concrete  bridge  is  being  con- 
structed by  Town.     W.  I'.  Randall,  Engr. 

Shegulandah,  Ont. 

K.  C.  Desrochers,  secy.  Dept.  Pub. 
Works,  Dom.  Govt.,  will  receive  tenders 
until  Oct.  25th  for  repairs  to  wharf.  Plans 
with  Dept.,  Ottawa,  and  Dist.  Engr.,  SauU 
Ste.  Marie,  and  at  Post  OfiSce  at  Shegui- 
andah.  Accepted  cheque  for  10  per  cent. 
of   tender   required. 

Steveston,  B.C. 

H.  C.  Desrochers,  secy.  Dept.  Pub. 
Works,  Dom.  Govt.,  Ottawa,  will  receive 
tenders  until  Oct.  26th  for  construction  of 
3rd  section  of  Steveston  Petty.  Plans 
with  Dept.,  Dist.  Engr.,  New  Westminster 
and  Victoria,  Post  Offices,  Vancouver  and 
Steveston.  Accepted  cheque  for  10  per 
cent,  of  tender  required. 

Waterloo,  Ont. 

Construction  of  radial  railway  extension 
is  planned  by  Kitchener  Light  Cmsn,  Kit- 
chener, Ont.     Geo.  Clarke,  secy..  Kitchener. 

CONTRACTS  AWARDED 
Carleton  Place,  Ont. 

Additional  contracts  for  station  costing 
$40,000  for  C.  P.  Ely.  are:  Rock  excava- 
tion, McDonell,  Dibblee  &  Co.,  43  St.  Sac- 
rement  St.,  Montreal;  steam  heating,  C. 
W.  Powell,  Arnprior,  Ont.;  slate  roofing, 
eavestroughing  and  galv.  iron  flashings, 
McFarlane-Douglas  Co.,  Ltd.,  Slater  St., 
Ottawa;  sash  and  doors,  W.  Nichols,  Carle- 
ton  Place. 

Contrecoeur,  Que. 

H.  Gravel,  St.  Lambert,  Que.,  has  gen- 
eral contract  for  repairs  to  wharf  for 
Dom.   Govt.,  Dept.  Pub.  Works. 

Manson's  Landing,  B.C. 

W.  Greenlees,  407  Cordova  St.  W.,  Van- 
couver, has  general  contract  for  construc- 
tion of  wharf  for  Dom.  Govt.,  Dept.  Pub. 
V:^orks. 

Montreal,  Que. 

C.  P.  Ely.  awarded  general  contract  for 
construction  of  sixty  miles  of  line  to  An- 
gus &  Taylor,  Ltd.,  North  Bay,  Ont. 

Ottawa,  Ont. 

Grant    Bros.,    Banque    Nationale    Bldg., 
have    general    contract    for    revetment     of 
masonry    arch    for    Chaudiere     Bridge     for 
Dom.  Govt.,  Dept.  Pub.  Works. 
Toronto.  Ont. 

General  contract  for  erection  of  bus 
garage  costing  $21,000  for  Toronto  Trans- 
portation Cmsn.,  Eyrie  Bldg.,  is  placed 
with  Witchall  &  Son,  156  St.  Helens  Ave 
.\dditional  contracts  are:  Steel,  McGregor 
&  Mclntyre,  1139  Shaw  St.;  roofing,  G. 
Duthie    &    Sons,    Ltd.,    650    Dufferin    St.; 


plumbing  and  heating,  Purdy-Mansel!, 
Ltd.,  63  Albert  St.;  painting.  Bavingtoa 
Bros.;  steel  sash,  A.  B.  Ormsby  Co.,  Ltd., 

48  Abell   St. 

Toronto  ,Ont. 

Additional  contracts  for  addition  to  car 
barns  costing  $220,000  for  Toronto  Trans- 
portation Cmsn.,  Eyrie  Bldg.,  are:  Brick 
chimney,  Wm.  Summerhaye  &  Sons,  Roch- 
ester, N.Y.,  U.S.A.;  tile.  National  Fire- 
pioofing  Co.,  Dominion  Bank  Bldg.;  doors, 
A.  B.  Ormsby  Co.,  48  Abell  St.;  sash,  Den- 
nis Wire  &  Iron  Works,  36  Lombard  St.; 
electrical,  Patterson  Electric  Co.,  43  Fer- 
managh Ave.;  tile  and  terrazzo,  Marble  & 
Tile,  Ltd.,  19  Richmond  St.  W.;  plastering. 
T.  Petrie,  495  Dupont  St.;  painting,  Bav 
ington  Bros.,  2032  Dundas  St.  W. 

Vancouver,  B.C. 

Vancouver  Pile  Driving  &  Contracting 
Co.,  207  Hastings  St.  W.,  Vancouver,  have 
general  contract  for  repairs  to  wharves  at 
North  Gabriola  Island,  Hope  Bay  and 
South  Pender  Island  for  Dom.  Govt.,  Dept. 
I'ub.  Works. 

West  Vancouver,  B.C. 

General  contract  for  repairing  btidge  at 
cost  of  $19,000  for  West  Vancouver  is 
awarded  to  Nickson  Construction  Co.,  Van- 
couver. 


Public  Buildings,  Churches 
and  Schools 

Agasslz,  B.C. 

Tenders  will  be  called  shortly  for  erec- 
tion of  school  for  Agassiz  School  Bd. 

Aylmer,  Ont. 

A.  W.  Pierce,  Chrm.  Bldg.  Committee  of 
East  Elgin  Memorial  Hospital  Bd.,  will 
receive  tenders  until  Octr.  12th  for  erec- 
tion of  hospital  to  cost  $40,000.  Plans 
with  Secord  &  Murton,  architects,  48 
Home  Bank  Bldg.,  Hamilton.  Surety  Com- 
pany's bond  and  marked  cheque  for  5  per 
cent,  of  tender  required. 

Kindersley,  Sask. 

Lucky  Hills,  S.D.,  No.  4452,  will  erect 
school  and  stable.  H.  M.  McDougall, 
sccy.-treas. 

Little  QuaJicum,  B.C. 

H.  Whittaker,  architect,  Dept.  Pub 
Works,  Victoria,  will  receive  tenders,  no 
closing  date  set,  for  erection  of  school  for 
Qualicum  School  Bd.    Plans  with  Bd. 

Bichmond,  Que. 

Harold  Lawson,  architect.  127  Stanley 
St.,  Montreal,  is  preparing  plans  for  alter- 
ations to  Town  Hall. 

Salmon  Arm,  B.C. 

Plans  are  being  prepared  for  high  school 
to  cost  $35,000  for  Prov.  ovt.,  Dept.  Pub 
Works. 

St.  Clothilde,  Que. 

Erection  of  school  is  planned  by  School 
Bd.    H,  Turcott,  secy.treas. 
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Construction  During  September 

Construction  activity  in  September,  according  to 
figures  published  by  MacLean  Building  Reports,  Lim- 
ited, amounted  to  $19,565,700,  as  compared  with  $36, 
307,200  in  August,  and  $20,820,100  in  September  1920. 
The  totals  for  the  different  Provinces  are  as  follows: 
No.  of  Value 

Projects 

Ontario 959  $9,153,600 

Quebec  534  5,792,000 

Manitoba  198  1,148,000 

British  Columbia 223  1,119,700 

Saskatchewan 123  838,100 

Alberta 72  617,400 

Nova  Scotia 72  466,800 

New  Brunswick 30  414,100 

P.  E.  Island 3  16,000 


Total  for  Dominion..  2,214  $19,565,700 

Large  Volume  of  Projected  Buildings 

The  Sepltember  contemplated  new  construction 
figures  of  $23,256,400  are  $8,223,500  greater  than  the 
August  total.  Some  part  of  this  marked  increase  can 
be  attributed  to  the  insistent  demand  for  housing  ac- 
commodation— 741  residences,  estimated  to  cost  $4, 
103,500,  were  reported  as  contemplated  during  this 
month,  as  compared  with  336  residences,  costing  $1, 
683,000,  reported  during  August.  Some  relief  for  the 
unemployment  situation  is  indicated  by  the  fact  that 
public  works  and  utilities,  estimated  to  cost  $13,582, 
700,  were  reported  during  this  month.  This  total  re- 
presents the  proposed  outlay  in  constructing  53  bridges 
11    dams   and   wharves,   S2   sewers   and   watermains, 


47  roads,  and  18  general  engineering  contracts. 
Dominion  figures  are  as  follows: 

No.  of 

Projects 

Ontario 302 

Quebec 610 

Western  Provinces 153 


The 


Value 

$14,704,500 
5,795,100 
2,470,300 


Total  for  Dominion  1,082  $23,256,400 

A  survey  of  the  figures  for  the  first  nine  months 
of  this  year  indicates  that  the  building  situation  is 
gradually  working  itself  out.  As  the  year  progresses 
the  swing  of  building  is  more  and  more  toward  the 
type  in  which  exists  the  more  acute  demand,  namely 
residential  building.  Each  recession  in  labor,  materials 
and  general  building  costs  brings  out  more  of  the  work 
for  which  there  is  the  keenest  demand.  This  trend 
toward  the  relatively  smaller  operations  in  residence 
building,  in  comparison  with  large  industrial  projects 
last  year,  is  also  reflected  in  decreased  value  of  the 
average  project.  A  comparative  study  of  contracts 
awarded,  expressed  in  percentages,  for  the  first  nine 
months  of  the  past  four  years,  is  interesting  as  show- 
ing the  general  trend  of  building. 

%         %         %         % 
1918     1919    1920    1921 

Residential 14.6      25.2       21.5       31. 

Business    24.6      31.5       34.8      38.6 

Industrial   41.3      26.9      25.8        7 

All  other 19.5       16.4      17.9      23.4 

The  feature  of  1921  to  date  has  been  the  relatively 
large  amount  of  residential  building.  Business  build- 
ing has  been  proportionately  active,  notably  in  the 
line  of  schools  and  stores.  Theatre  building  has  been 
dormant,  and  industrial  building  has  fallen  off  radic- 
ally. 

The  value  of  contracts  awarded  throughout  Canada 
during  the  first  nine  months  of  1921  totals  $185,377, 
800,  as  compared  with  $213,290,300  during  the  same 
period  last  year.  However,  if  price  recessions  in  mat- 
erial and  labor  costs  are  taken  into  consideration,  the 
volume  of  new  construction  undertaken  this  year  is 
about  five  million  dollars  greater  than  last  year's  total. 

The  consensus  of  opinion  among  architects  and 
builders  is  that  a  steadily  increasing  number  of  bus- 
mess  and  industrial  buildings  will  be  started.  A  large 
amount  of  residential  work  can  be  looked  for,  espec- 
ially in  the  large  centres.  Moitgage  money  plus  pre- 
vailing bonuses  will  no  doubt  go  down  at  the  begin- 
ning of  next  year,  along  with  general  money  rates. 
With  material  costs  becoming  stabilized  and  greater 
efficiency  on  the  part  of  labor,  the  situation  is  one  of 
promise. 


"Penny  Wise— Pound  Foolish" 


"Penny  wise  pound  foolish." 

Whoever  coined  that  phrase  had  a  very  fair  idea 
of  human  nature.  Interpreted  literally,  it  means 
"Spending  a  pound  to  save  a  penny." 

This  is  Fire  Prevention  Week. 

But  nobody  knows  it— at  least  in  the  Province  o* 
Ontario. 

The  fire  loss  in  Ontario  last  year  was  about  fifteen 
million  dollars.  A  few  paltry  dollars,  some  five  thou- 
sand—one three  thousandth  of  one  per  cent,  of  the 
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loss— was  spent  in  telling  the  public  about  this  enor- 
mous waste. 

This  year,  to  date,  there  is  an  increase  of  nearly 
fifty  per  cent,  in  the  fire  loss  figures.  Evidently  the 
educational  work  has  been  insufficient.  The  public 
is  not  yet  alive  to  its  responsibilities. 

So,  with  the  biggest  fire  loss  in  the  world — per 
capita^ — that  is  Canada's  record — this  year  increased 
by  fifty  per  cent — the  Ontario  government  decides  to : 

Do  nothing  whatever. 

They  can't  afford  to  spend  a  few  thousand  dollars 
to  help  save  twenty  millions. 

Is  this  sane  government? 

Is  this  not  a  "penny  wise,  pound  foolish"  policy, 
which  ever  side  you  view  it  from? 


Current  Economic  Conditions  in  the 
United  Kingdom 

General  business  remains  inactive,  and  such  few 
signs  of  recovery  as  are  visible  refer  to  future  pro- 
spects rather  than  to  actual  condition's. 

It  is  true  that  the  returns  of  overseas  trade  for 
August  show  some  slight  expansion,  an  increase  of 
£8,000,000  in  imports  and  £9,000,000  in  exports 
over  July,  but  these  are  attributaible  to  relief  caused 
by  the  termination  of  the  coal  strike  rather  than  to 
any  revival  in  business.  Otherwise  the  month's  totals 
represent  little  more  than  half  of  the  figures  for  the 
same  month  a  year  ago. 

The  re-starting  of  a  number  of  factories,  notably 
in  the  iron  and  steel  industries,  is  certainly  a  fav- 
ourable factor,  'but  according  to  the  statistics  issued 
by  the  National  Federation  of  Iron  and  Steel  Man- 
ufacturers, while  the  country's  production  of  pig- 
iron  amounted  to  93,600  tons  against  10,200  in  July, 
this  compares  with  an  outpout  of  752,000  tons  in 
August,  1920;  and  in  this  and  in  almost  all  other 
industries  there  is  an  enormous  leeway  to  be  made 
up  before  anything  like  the  normal  situation  is 
reached. 

Unemployment 

The  unfortunate  position  of  affairs  is  shown  by 
the  grave  amount  of  unemployment  which  still  pre- 
vails, for  although  the  2,170,000  wholly  unemployed 
and  988,000  on  short  time,  which  was  reported  on  the 
1st  July,  has  been  reduced  to  1,527,000  and  400,000 
respectively  on  the  2nd  September,  an  outstanding 
feature  of  the  past  month  has  been  the  demon- 
strations and  disorder  among  the  unemployed  in  their 
endeavour  to  secure  relief  from  municipalities  and 
the  Government. 

While  it  is  generally  recognized  that  a  considerable 
proportion  of  those  still  unemployed  consist  of  persons 
of  both  sexes  who  have  lived  on  Government  doles 
and  done  no  work  since  the  war,  supplemented  by 
a  large  mass  of  those  who  are  averse  to  regular  work, 
it  is  unfortunately  certain  that  employment  is  ex- 
ceedingly difficult  to  obtain  and  that  great  misery 
prevails. 

In  any  case  the  situation  has  determined  the 
Government  to  open  an  investigation  which  will  prob- 
albly  lead  to  the  institution  of  relief  works. 

Another  noteworthy  feature  is  the  universal  agi- 
tation against  the  lack  of  proportion  between  the 
prices  which  retailers  are  demanding  for  food  and 
every  kind  of    commodity  in    comparison   with    the 


manufacturers'  and  wholesale  prices  which  are  now 
ruling,  and  as  a  number  of  influential  journals  are 
waging  a  campaign  against  the  capacity  of  the  re- 
tailers and  pu'blishing  definite  figures  showing  the 
wide  margin  between  what  prices  are  and  what  they 
might  be,  it  seems  probable  that  this  crusade,  supple- 
mented by  the  general  sliortage  of  money,  must  force 
down  prices  to  a  level  which  will  eventually  lead  to 
a  general  revival  in  home  trade. 

It  is  now  generally  recognized  that  the  present 
depression  is  intensified  by  the  unwillingness  of 
retailers  and  middlemen  who  have  made  enormous 
profits  during  the  war  to  face  reductions  and  losses 
on  stocks  purchased  at  prices  higher  than  those  which 
are  now  ruling,  the  consequence  being  that  tran- 
sactions are  restricted  in  all  branches  of  trade. 

Foreign  Competition 

A  main  difficulty  towards  amelioration,  and  par- 
ticularly as  regards  export  trade,  is  the  fact  that  the 
question  of  high  wages  is  so  indissolubly  interlocked 
with  the  cost  of  living,  that  upon  the  present  scale 
the  cost  of  production  of  almost  every  article  in  the 
United  Kingdom  is  so  much  in  excess  of  the  figure 
at  which  they  can  be  produced  in  most  other  countries, 
notably  those  whose  currencies  are  depreciated,  that 
the  United  Kingdom  manufacturer  is  for  the  moment 
practically  shut  out  of  many  of  his  customary  mark- 
ets. 

While  it  is  anticipated  that  the  adoption  of  the 
procedure  authorized  by  the  Safe-guarding  of  In- 
dustries Act  will  stop  the  unfair  dumping  of  certain 
manufactured  goods  into  this  country  and  thus'  open 
the  way  to  increased  employment,  the  problem  of 
export  trade  can  apparently  only  be  solved  by  a 
reduction  in  the  present  excessive  scale  of  wages 
and  greatly  increased  production. — Trade  and  Com- 
merce  Bulletin. 


Bridge  Specifications  Analyzed  by  Engin- 
eering Standards  Association 

A  joint  meeting  of  the  sub-committee  on  steel 
railway  bridges  and  highway  bridges  of  the  Canadian 
Engineering  Standards  Association  was  held  in  Ottawa 
on  September  12th  and  adjourned  to  Montreal  on 
.September  26th,  under  the  chairmanship  of  Mr.  P.  B. 
Motley. 

The  draft  specification  for  steel  railway  bridges 
was  considered  in  relation  to  the  provisions  of  the  C.E. 
S.A.  standard  specification  for  steel  railway  bridges, 
with  a  view  to  ensuring  the  agreement  of  these  spec- 
ifications on  all  essential  points  and  considerable  pro- 
gress was  made  in  harmonizing  their  requirements. 
.\mong  the  important  points  under  discussion 
were  the  requirements  for  timber  and  paint  for  bridge 
work,  for  both  of  which  draft  specifications  were  ap- 
proved. 

A  panel  of  four  members  was  appointed  to  consider 
the  draft  railway  bridge  specification  forwarded  by 
Mr.  W.  A.  Duff  of  the  Canadian  National  Railways, 
with  instructions  to  report  at  the  next  meeting  and 
make  recommendations  as  to  the  best  way  of  harmon- 
izing its  provisions  with  those  of  the  C.E.S.A.  railway 
bridge  specification. 

It  was  arranged  to  hold  the  next  meeting  of  the 
sub-committees  in  Toronto  during  the  last  week  of 
October. 
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Canada's  Engineers— W.  Chace  Thomson 


Mr.  William  Chase  Thomson,  the  subject  of  our 
sketch  this  week,  is  a  well-known  Montreal  consulting 
engineer  who  has  enjoyed  a  particularly  wide  and 
varied  experience  in  constructional  undertakings,  not- 
ably in  bridge  work.  A  native  of  St.  John,  N.  B.,  Mr. 
Thomson  was  born  in  1866.  He  is  United  Empire 
Loyalist  descent. 

His  first  engineering  experience  was  in  connection 
with  the  location  and  construction  of  a  short  line  of 
railway  in  Nova  Scotia,  between  Oxford  and  New 
Glasgow.  Subsequently  he  was  attached  to  the  eng- 
ineering staff  of  the  Intercolonial  Railway  at  Monc- 
ton,  where  he  remained  for  four  years.  At  that  time 
the  late  P.  S.  Archibald  was  chief  engineer,  and  W.  B. 
Mackenzie,    principal   assistant    engineer. 

Having  become  particularly  interested  in  the 
design  and  construction  of  bridges,  Mr.  Thomson 
decided  to  specialize  in  that  line.  Accordingly,  in  1891, 
he  obtained  a  position  with  the  King  Bridge  Company, 
of  Cleveland,  leaving  in  1894  to  accept  an  appointment 
with  the  Dominion  Bridge  Company  of  Montreal,  with 
whom    he   remained    until    1910 — sixteen    years. 

Upon  leaving  the  Dominion  Bridge  Company,  Mr. 
Thomson  became  manager  for  Canada  of  the  Cleve- 
land Bridge  &  Engineering  Company,  of  Darlington, 
England.  Three  years  later  this  firm  discontinued 
its  Canadian  office,  and  so  in  1913  Mr.  Thomson  went 
into  private  practice  in  Montreal. 

During  his  connection  virith  the  Cleveland  Bridge 
&  Engmeering  Company,  some  important  work  was 
carried  out  under  Mr.  Thomson's  supervision.  Men- 
tion might  be  made  of  the  Arlington  street  bridge  and 
some  transcontinental  structures  at  Winnipeg;  the 
Queen  street  viaduct,  at  Toronto;  a  highway  bridge  for 
the  British  Columbia  government,  at  Trail;  a  highway 
bridge  over  the  St-  Maurice  River  at  Shawinigan  Falls; 
and  several  highway  bridges  for  the  New  Brunswick 
and  federal  governments. 

In  his  private  capacity  as  a  consulting  engineer, 
Mr.  Thomson  designed  the  Miiamichi  River  bridge  at 
Newcastle  for  the  New  Brunswick  government.  He 
has  also  served  in  a  consulting  capacity  in  connection 
with  many  others,  including  the  Grand  Falls  and 
Moncton  bridges. 

Mr.  Thomson  was  retained  by  the  federal  Depart- 
ment of  Public  Works  to  prepare  plans  and  specifi- 
cations for  a  bridge  over  the  Ottawa  River  at  Haw- 
kesbury.  In  connection  with  this  undertaking  the 
contract  for  the  substructure  was  actually  awarded 
just  before  the  outbreak  of  the  war,  but  it  was  after- 
wards cancelled  and  the  project  has  hung  fire  ever 
since. 

One  of  Mr.  Thomson's  most  important  com- 
missions was  from  the  Department  of  Railways  and 
Canals — the  design  of  the  three-span  continuous- 
girder  bridge  over  the  Nelson  River  at  Kettle  Rapids, 
on  the  line  of  the  Hudson  Bay  Railway.  This  struc- 
ture, which  is  1000  ft.  long,  with  a  central  span  of  400 
ft.,  and  two  shore  spans  of  300  ft.  each,  received  con- 
siderable  publicity   in  the   technical   press.     The  Eng- 


ineering News-Record  commented  favorably  upon  it 
in  an  editorial  article  in  which  it  was  classed  as  one  of 
three  notable  bridges  of  that  type  then  under  con- 
struction. 

Mr.  Thomson's  activities  have  extended  to  the 
government  of  Novia  Scotia,  for  whom  his  most 
important  bridges  have  been  those  of  Lennox  Passage 
and  Annapolis  Royal,  the  structure  at  the  last-named 
place  being  now  in  course  of  erection. 

Mr.  Thomson  is  the  author  of  the  Nova  Scotia 
Government's  General  Specifications  for  Steel  High- 
way  Bridges. 

The  Chateau  Frontenac  at  Quebec  City,  one  of 
the  landmarks  of  the  Dominion,  is  now  being  enlarged 
to  approximately  double  its  present  capacity,  and 
Mr.   Thomson    has    been    retained    by   the    Canadian 


Mr.  William  Chare  Thomson 


Pacific  Railway  for  the  steel  and  reinforced  concrete 
design — a  tribute  to  his  extended  experience  and  suc- 
cessful reputation. 

Mr.  Thomson  has  always  taken  the  keenest  in- 
terest in  the  work  of  the  technical  societies,  in  fact 
in  all  efforts  made  with  a  view  to  advancing  the  in- 
terests of  the  engineering  profession.  For  several 
years  he  was  on  the  Canadian  society's  committee 
appointed  to  deal  with  specifications  for  steel  rail- 
way and  highway  bridges  a  work  which  later  was 
taken  over  by  the  Canadian  Engineering  Standards 
Association,  who  elected  Mr.  Thomson  to  the  several 
committees  on  steel  structures  and  made  him  chair- 
man of  the  sub-committee  on  highway  bridge  spec- 
ifications. 

Engineering  literature  has  been  enlarged  by  Mr. 
Thomson's  contributions  "  Bridge  &  Structural  De- 
sign" and  "  Design  of  Typical  Steel  Railway  Bridges" 
— these  in  addition  to  papers  contributed  to  the 
transactions   of   the    Engineering   Institute   of    Canada. 

Mr.  Thomson  is  a  member  of  the  Canadian  Club, 
the  Canadian  Railway  Club,  the  Montreal  Amateur 
Athletic  Association,  the  Antiquarian  and  Numismatic 
Society  of  Montreal,  and  the  St  Andrew  Society  of 
Glasgow. 
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Construction    Developments 
During  September 

Figures  Compiled  by  MacLean  Building  Reports,  Ltd.,  Show  Trend  of 
Building  Activities  for  Last  Month — Details  of  Contracts 
Awarded — Analysis  of  Contemplated  Construction 


Comparative  Statement  of  Contracts  Awarded  in  Canada 


According  to  Oeograpliical  Divisions  Ontario 

September,    1921    $  9,153,600 

September,    1920   ._ 8,151,300 

September,    1919    9,778,800 

September,    1918    2,501,300 

9   months,   1921    $85,181,800 

9   months,   1920    92,076,900 

9   months,   1919   67,045,200 

9   months,   1918   25,437,200 

According  to  Classifications  or  Types  Besidential 

September,    1921    $  8,116,800 

September,    1920    4.032,900 

September,    1919   4,917,000 

September,    1918    2,173,000 

9   months,    1921   : $57,451,300 

9   months,    1920   45,868,300 

9   months,   1919    34,873,600 

9   months,    1918   -■. 12.105,100 


Quebec 

$  5,792,000 

3,490,000 

3,461,000 

2,191,500 

$48,591,700 

44,340,700 

37,656,000 

21,128,300 

Business 

8,056,500 

6,318,300 

5,661,600 

2,841,700 

$71,417,500 

74,373,200 

43,604,600 

20,305,300 


$ 


Maritime 

$      890,900 

1,731,300 

1,167,900 

1,941,300 

$  7,057,600 

17,377,600 

12,656,500 

21,923,900 

Industrial 

$      886,400 

2,342,500 

3,422,200 

1,989,900 

$13,252,300 

.55,022,100 

37,2.59.900 

34,014,000 


Western 

$  3,723,200 

7,447,500 

2,422,700 

1,600,900 

$44,546,700 

59,495,100 

21,369,100 

14,055,700 

Engineering 

$  2,506,000 

8,126,400 

2,843,100 

1,230,600 

$43,256,700 

38.026,700 

22,859,300 

16,121,000 


Total 

$  19,565,700 

20,820,100 

16,843,900 

8,235,200 

$185,377,800 

213,290,300 

138,597,400 

82,545,400 

Total 

$  19,565,700 

20,820,100 

16,843,900 

8,235,200 

$185,377,800 

21,^,290,300 

138,597,400 

82,545,400 


CONTRACTS   AWARDED   ACCORDING   TO   CLASSIFICATIONS,  JANUARY  TO  SEPTEMBER  (INCLUSIVE),  1921 


Residential  Buildings  

Business    Buildings    

industrial   Buildings   

Public  Works  and  Utilities 


No. 
7129 

996 
80 

376 


Ontario 
Value 
$33,072,800 
29.067.900 
4.339.300 
18,711.800 


No. 

2171 

653 

65 

201 


Quebec 
Value 

$12,135,800 

25,942,900 

2,351.000 

8.162,000 


No. 

402 

124 

10 

64 


Maritime 
Value 

$1,924,100 

2,879.800 

290.000 

1.963.700 


Details  of  Contracts  Awarded  During  September 


Ontario 

No.  Value. 

Apartments   7  $    158,000 

Churches     10  267,500 

Factories    12^  511,600 

Public  Garages  . 14  172,200 

Hospitals    3  140,000 

Hotels  and  Clubs  4  93,000 

Office    Buildings    6  946,700 

Public   Buildings   3  230,000 

Residences   786  3,416,900 

Schools   9  1,051,000 

Stores    40  275,500 

Theatres     4  610,000 

Warehouses   3  258,000 


Quebec 

No.  Value 


New  Brunswick 
No.  Value 


Nova  Scotia 
No.  Value 


7 
7 
6 
14 
2 

1 

1 

424 

6 

33 


206,000 
209,000 
145,000 
347,500 
100,000 


20,000 

28,000 

2,198,000 

1,413,000 

204,300 


Total  Buildings  901         $8,130,400       505 


Bridges     20 

Dams  and  Wharves  1 

Sewers  &  Watermains..-  7 

Roads  and  Streets  27 

General   Engineering   ....  3 

Grand   Total   959 


173,300 
6,000 

50,800 
743,100 

50,000 


1 

5 

13 

3 


3,153,600       534 


British  Columbia 
No.  Value. 


Apartments   1 

Churches    3 

Factories    1 

Public  Garages  

Hospitals   

Hotels  and  Clubs  

Office    Buildings   1 

Public  Buildings  6 

Residences  183 

Schools  8 

Stores  7 


7,300 
12,600 
13,000 


5,000 

116,000 

701,500 

64,000 

41,500 


No. 


1 
2 
4 
1 
2 
42 
7 
4 


163,300 

$5,034,100 

$    247,500 

10,000 

210,000 

164,100 

126,300 

$5,792,000 
Alberta 
Value 


$ 

5 

3 

"i 

157,000 
15,000 

ijooo 

1 

14 

100,000 
57,000 

1 

5,000 

26 
3 

$ 
$ 

342,000 
12,100 

1 

60,000 

151,000 

5,000 

85,000 

123,000 

5,000 

31,000 

154,000 

20,300 

30,100 


30  $  414,100 
Saskatchewan 
No.  Value 

1       $        8,000 
3  40,500 


1 

$ 

"iofioo 

1 

3,500 

2 

1 

60 

30,000 

15,000 

263,700 

2 

15,500 

1 

26,000 

68 

$ 
$ 

363,700 

2 
1 

1 

76,100 
12,000 
15,000 

72 
No. 

$    466,800 
Manitoba 

Value 

4 
3 

80 
8 
2 


5,000 
4,500 
36,500 
36,700 
310,100 
86,900 
19,000 


5 
2 
2 
1 
1 
2 
1 
146 
5 
14 


83,500 
46,800 
21,100 

4,500 
50.000 
16,000 

2,500 

620,300 

27,000 

63,700 


No, 

2634 

836 

36 

231 


Western 

Vilue 

$10,318,600 

13.536.900 

6.272.000 

14,419.200 


Eastern  Total 

No.  Value 

14  $  364,000 
17  476,500 
24  823,600 
31  534,700 

6  243,500 

6  101,000 

9  996,700 

6  373,000 
1287  5,951,600 

15  2,464,000 
76  500,300 

4  610,000 

8  447,300 

1503  $13,886,200 

30  $    432,900 

4  92,100 

13  272,800 

41  922,200 

7  236,300 

1598  $15,842,500 
Western  Total 


No. 
2 

16 
3 
3 
4 
7 
8 

12 
451 

28 

27 


Value 
i      15,300 

287,600 
62,800 
26,100 
94,500 

177,500 
62,500 

186,200 
1,785,900 

198,200 

154,300 
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Theatres  

Warehouses 


5 


28,500 


5,000 
2,500 


Total  Buildings  215 

Bridges  4 

Dams  and  Wharves  

Sewers  &  Watcrmains 

Roads  and  Streets 2 

General  Engineering 2 


$    992,400 
$     60,600 


71         $    611,900 


25,000 
41,700 


5,500 


5 

109 

2 

5 

7 


46,600 


40,000 


1 
15 


$    593,800 
$     '52,500 


161,500 
30,300 


182 

10 

1 

2 

3 


$    975,400  577 

$     70,900  14 

50,000  3 

18,000  2 

33,700  11 

9 


5,000 
117,600 

$3,173,500 

$    131,500 

102,500 

18,000 

225,700 

72,000 


Grand  Total  223         $1,119,700        72        $    617,400         123       $    838,100       198      $1,148,000      616       $3,723,200 

Contemplated  New  Construction  Work  in  Canada  During  September 


No. 

Apartments  3 

Churches    2 

Factories   11 

Public  Garages  7 

Hospitals   3 

Hotels  and  Clubs  1 

OfTico  Buildings  3 

Public  Buildings   4 

Residences  176 

Schools   14 

Stores  10 

Theatres  1 

Warehouses  3 

Total  Buildings  238 

Bridges  10 

Dams  and  Wharves  4 

Sewers  &  Watermains... .  16 

Roads  and  Stre.ets  22 

General  Engineering   ....  12 


Ontario 

Value. 

$      70,000 

01,000 

516,000 

184,500 

205,000 

20,000 

240,000 

61,000 

668,500 

1,395,000 

124,000 

10,000 

22,000 

$3,607,000 

$    153.000 

47,000 

292,500 

235,000 

10,370,000 


Qnebec 


No. 

4 

1 

4 

8 

i 
1 

2 

533 

11 

7 

i 

573 

7 

4 

10 

16 


Value 

$    200,000 

40,000 

75,000 

125,000 

io^b'oo 

40,000 

70,000 

3,313,000 

299,000 

287,000 


Maritime 
No.  Value 


Western 
No.  Value 


40,000 

$4,499,000 

$    292,000 

55,000 

204,300 

744,800 


14,000 

155,000 

8,000 

""ifiOO 

s's^boo 

7,500 
5,000 


4 

8 

5 

1 

3 

7 

5 

32 

10 

15 


$ 


60,000 
332,500 
104,000 
6,000 
130,000 
220,500 

64,000 
122,000 

68,300 
155,500 

"iMOO 


No. 
7 
9 

28 

21 
4 
6 

11 

13 
741 

37 

33 
2 
9 


Dominion 
Value 

$    270,000 

205,000 

1,078,500 

421,500 

211,000 

166,000 

500,500 

230,000 

4,103,500 

1,780,300 

574,000 

15,QD0 

118,400 


15       $    248,500        95      $1,319,200      921       *9,673,700 


$ 


8,000 

sb^bbo 


36 
2 
6 
8 
6 


178,000 

42,000 

86,100 

222,000 

623,000 


53 
11 
32 
47 
18 


$    623,000 

152,000 

582,900 

1.231,800 

10,993,000 


Grand  Total  302      $14,704,500       610         $3,795,100  17       $    286,500       153       $2,470,300     1082     $23,256,400 

Addition  to  the  Old  Quebec  Seminary 

This  Progressive  Institution  Has  Erected  a  Building  Which  Affords 

the  Scholars  the  Best  of  Conveniences — Elaborate 

System  of  Ventilation  is  Adopted 


The  more  recent  addition  to  the  several  buildinp? 
occupied  by  Le  Petit  Seminaire  de  Quebec,  some  of 
which  date  back  to  the  French  regime,  is  an  import- 
ant five-story  edifice  forming  a  block  of  18.t  feet  r.v 
63  feet.  It  is  situated  on  Ste-Famille  hill  just  behmd 
the  Seminary  Church  and  has  been  erected  at  a  cost 
of  $400,000,00.  It  is  now  practically  completed  and 
has  recently  been  opened  to  the  scholars. 

Besides  the  16  class-rooms  which  accommodate  800 
pupils,  special  lecture  rooms,  reception  rooms  and 
dormitories,  the  building  contains  gymnasium  and 
recreation  rooms.  The  students  will  also  appreciate 
the  large  shower-bath  room  and  swimming  pool, 

The  plans  were  prepared  by  Mr.  J.  S.  Bergeron, 
architect,  103  St-John  street,  Quebec,  and  provide  for 
future  extension.  The  facade,  which  is  very  fine  in 
appearance,  and  all  the  exterior  walls  are  made  of 
white  granite  blocks  from  Saint  Sebastien,  P.Q.,  and 
of  cut  lime  stone  from  St-Marc  des  Carrieres,  P.Q. 
Jos.  Gosselin  Lim'ted  were  awarded  the  contract  for 
all  masonry  and  carpentry  works   for  $230,000.00. 

The  Eastern  Canada  Steel  Co.,  of  Quebec,  built 
and  erected  the  inside  steel  framing  at  a  cost  oT  $50,000. 
00.  All  the  floors  are  of  reinforced  slabs  and  the  steel- 
work is  completely  covered  with  concrete,  while  the 
partitions  are  built  of  terra-cotta,  which  makes  the 
building  absolutely  fire  proof. 


Terrazzo  was  used  extensively  on  all  the  floors  of 
the  class  and  reception  rooms,  etc.,  and  was  laid  by  the 
Lepage  Marble  Works  of  Montreal,  while  the  floors 
in  the  corridors,  lavatories,  shower-baths  and  swim- 
ming pool  are  finished  with  tiles.  The  stairways  are 
of  slate  and  marble;  that  work  was  done  by  Jobin  & 
Genois    of  Quebec. 

Chestnut  was  used  for  all  the  joinery  \vx>rks  in  the 
interior. 

Painting  and  g'lazing  were  contracted  by  Ovide 
Lachance  of  Levis  for  ^,500.00. 

The  Barrett  specifications  were  adopted  for  the 
roofing  which  was  done  bv  Napoleon  Durand  for  the 
sum  of  $5,000.00. 

The  new  wing  is  to  be  heated  by  hot  water  with 
forced  circulation  from  the  central  staton  which  al- 
ready provides  the  heating  of  all  the  other  buildings. 

Ventilation  has  been  given  special  attention ;  the 
system  adopted  was  planned  by  the  Canadian  Dom- 
estic Engineering  Co.  of  Montreal.  Individual  Vent- 
ilation is  provided  for  each  room.  Independent  devices 
supplied  by  the  Univent  Co.,  of  Moline,  111.,  are 
located  in  all  the  rooms  and  are  controlled  by  push- 
button switches.  The  apparatus  consists  of  special 
fans  driven  by  a  small  electric  motor  and  is  enclosed 
in  a  cabinet  or  a  cupboard.  Fresh  air  is  drawn  in 
through  an  aperture  in  the  outside  walls,  is  heated  in 
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Miscellaneous 

Plant  and  equipment 


.018 
.041 


New  building  for  Le  Petit  Seminaire  de  Quebec. 

winter  by  a  small  radiator  through  which  it  passes 
and  is  then  blown  into  the  room. 

This  system  presents  the  advantage  of  being  very 
economical  in  operation  since  it  requires  little  and 
intermittent  power.  The  class-rooms  especially,  which 
are  occupied  only  a  few  hours  daily,  are  easily  vent- 
ilated and  the  apparatus  may  be  left  idle  when  the 
rooms  are  vacant.  The  plumbing,  heating  and  vent- 
ilating systems  were  installed  by  Jobin  &  Paquet  of 
Quebec  at  a  cost  of  $40,000.00. 


Total • $0,130 

Of  the  18  machines  four  used  .'lectric  power  and  14 
used  gasoline.     The  averages  for  each  class  follow: 

Electric.  Gasoline. 

Excavation,  cu.  yd 469,373  529,222 

Operating  time,  per  cent 80  69 

Repairs,  per  cent,  of  time 18  17 

Idle  time,  per  cent 2  14 

Unit  costs  per  cu.  yd. — 

Labor  .  '.    $0,023  $0,045 

Fuel  or  power  -035  .039 

Miscellaneous -018  -017 

Plant  and  equipment -042  .041 

Total  per  cu.  yd $0,118  $0,142 

During  the  same  period  22  drag  line  excavators  were 
used  by  the  U.  S.  Reclamation  Service  in  excavating 
drains.  Of  these  machines  19  operated  with  gasoline ; 
two  were  steam  operated,  and  one  used  elctric  power. 
The  total  excavation  by  three  machines  was  1,184,018 
cu  yd  The  average  number  of  shifts  per  month  per 
machine  was  116,  and  the  yardage  per  shift  was  462; 
based  on  1  yd.  bucket  capacity  the  average  shift  output 
was  384  cu.  vd.  The  average  time  distribution  was  as 
follows:  Operating,  65  per  cent. ;  repairs,  21  per  cent. ; 
idle,  14  per  cent.  The  average  unit  cost  for  machme 
operations  only  was: 
^  Per  Cu.  Yd. 

$0,028 

Labor  

Fuel  or  power   

Miscellaneous 

Plant  and  equipment 


Operating  Cost  of  Forty  Drag 
Line  Excavators 

During  the  first  four  months  of  this  year  the  18  drag 
line  excavators  employed  by  the  U.  S.  Reclamation 
Service  in  digging  irrigation  canals  and  laterals 
handled  998,595  cu.  yd.  of  excavation.  The  average 
number  of  shifts  per  month  for  each  machine  was  50 
and  the  average  yardage  per  shift  was  401  cu.  yd.; 
based  on  1  yd.  bucket  capacity  the  average  per  shift 
was  371  cu.  yd.  The  average  time  distribution  for  the 
machines  shows  that  they  were  operating  72  per  cent, 
of  the  time ;  were  laid  of?  for  repairs  17  per  cent.,  and 
were  idle  11  per  cent.  The  average  unit  cost  of  ma- 
chine operation,  as  given  in  Engineering  and  Contract- 
ing, was: 

Per  Cu.  Yd. 

^.-o. *o-!;2* 

Fuel  or  power "^ ' 


.024 
.013 
.034 


Total 


$0,099 


Sales  Tax  on  Sand  and  Gravel 

The  Board  of  Customs  Commissioners  have  gone 
into  the  question  of  the  sales  tax  on  sand  and  gravel, 
and  have  made  the  following  ruhng:        ,      ,     , 

"Owners  of  gravel  pits,  or  wholesale  dealers  m 
sand  and  gravel,  will  be  held  strictly  accountable  for 
the  proper  pavment  of  sales  tax  on  sales  of  sand  or 
gravel,  on  or  after  the  10th  May  last.  If  such  pit  own- 
ers or  dealers  collected  the  sales  tax  from  their  custom- 
ers prior  to  the  above  mentioned  date,^they  must  remit 
the  taxes  collected  to  the  department." 


No  one  type  of  ladder  foot  has  been  found  suitable 
under  all  conditions  of  service.  Many  different  types 
have  been  developed  and  the  type  best  suited  to  the 
service  required  should  be  chosen. 

In  general  it  may  be  said  that  for  use  on  rough  or 
wooden  floors,  ladder  feet  having  one  or  more  sharp 
spikes  or  having  flat  lead  coated  bottoms  will  be  found 
suitable  For  use  on  wet  and  relatively  smooth  floors, 
ladder  feet  having  flat  recessed  rubber  bottoms  have 
been  found  of  service.  For  use  on  concrete  and  rough 
iron  floors,  ladder  feet  having  contact  surfaces  m  which 
particles  of  abrasive  substances,  such  as  carborundum, 
are  partly  embedded,  have  been  found  suitable  for  use 
on  concrete  floors. 
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Suspension  Bridge  of  1803-ft.  Span 
from  Windsor  to  Detroit 

An  Eight-Gable  Double-Deck  Structure  Will  Ultimately 

Accommodate  Railway  and  Highway  Traffic — 

Four-Cable  Highway  Bridge  at  First 


Development  of  the  plans  for  the  Detroit  River 
bridf^e  to  connect  Detroit  and  Windsor,  a  project 
that  has  been  under  consideration  during  the  past 
two  years,  has  progressed  far  enough  to  put  into 
concrete  form  some  of  the  outstanding  individual 
features  of  the  proposed  structure.  These  are  enumer- 
ated in  an  article  in  Engineering  News-Record  from 
which  the  following  data  are  obtained.  A  span  of 
1,803  ft.  center  to  center  of  towers  will  be  required, 
and  for  this  purpose  a  suspension  bridge  with  un- 
loaded backstays,  carrying  two  decks  for  separate 
accommodation  of  railway  and  highway  traffic,  has 
been  designed.  The  plan  has  been  adapted  to  the 
requirement  of  construction  in  two  stages,  the  high- 
way deck  to  be  constructed  first  and  the  railway  deck 
added  later  together  with  the  cables  and  extra  stifFen- 
ing-truiss  capacity  required  to  take  care  of  it.  The 
unprecedented  span  length  and  the  high  load  capacity 
necessary  for  the  service  to  be  carried  made  the 
design  a  difificult  problem.  Some  drawings  of  the 
design  prepared  by  Charles  E.  Fowler,  chief  engineer, 
and  D.  R.  Steinman,  assistant  to  the  chief  engineer, 
are  reproduced  herewith. 

During  the  past  few  months  the  interests  back 
of  the  bridge  have  dbtained  the  necessary  authority 
from  Congress  and  from  the  Dominion  Parliament 
through  the  granting  of  charters  to  an  American  and 
a  Canadian  comjiany  for  the  construction  of  the 
bridge.  These  companies  have  since  been  organized 
for  joint  action.  Arrangements  have  al.so  'been  con- 
cluded with  a  security  brokerage  house  to  sell  the 
bonds  and  stock  of  the  enterprise.     In  the  meantime 


Trvmway  ^rac^ 
R.R.  Graeme- 

-A-- 


an  advisory  board  of  engineers  has  been  formed, 
comprising  George  H.  Pegram,  Prof.  William  H. 
Burr,  C.  N.  Monsarrat  and  Prof.  C.  R.  Young. 

The  principal  dimensions  of  the  structure  are 
given  in  Fig.  1  herewith.  The  towers  are  of  steel, 
consisting  each  of  four  posts  in  the  vertical  planes 
of  the  four  pairs  of  cables  (one  pair  to  each  stifFening- 
truss).  A  sag  ratio  of  one-tenth  has  been  adopted, 
with  stifTening-truss  depth  one-fifth  of  the  span 
length ;  a  sag  ratio  of  one-ninth  and  a  truss  depth  of 
one-sixth  are  being  investigated  for  economy,  deflect- 
ion and  general  appearance  of  the  structure.  The 
sag  in  question  is  the  mean  of  that  of  upper  and 
lower  caibles.  The  two  decks  are  spaced  the  full 
depth  of  the  trusses.  The  lateral  system  has  a  panel- 
ing of  four  times  the  length  of  the  stiffening-truss 
panel. 

Full  Efficiency  in  Use  of  Material 

On  account  of  the  heavy  loading,  special  effort 
has  been  made  to  utilize  the  material  to  fullest 
efficiency  by  careful  adaption  of  the  unit  stresses  to 
the  available  strength.  For  the  floor,  normal  con- 
centrations have  been  taken  into  account,  including 
E60  loading  on  the  railway  deck,  with  impact  50  per 
cent  of  that  specified  by  the  Pencoyd  formula,  for 
railway  speed  of  20  m.p.h. ;  for  the  major  elements 
of  the  structure,  a  total  live  load  of  36.000  lb.  per 
lineal  foot  of  bridge  (24,000  lb.  for  four  railway 
tracks.  5,000  lb.  for  two  trolley  tracks,  and  7,000  lb. 
roadway  and  sidewalk  load).  This  is  regarded  as 
full  or  "  congested"  loading,  a  condition  that  would 
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Fig.  1— Dimensions  and  stnictural  arrangement  of  proposed  IX'tniit-Windsor  bridge— Truae  reinforcement 

when  second  deck  ia  added. 
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probably  never  be  possible  of  realization  as  a  test 
load,  and  to  which  extreme  unit  stresses  mi^ht  be 
applied.  The  normal  live  load,  for  the  application 
of  normal  unit  stresses,  is  made  up  of  three-quarters 
of  the  congested  railway  load  (four  tracks  at  4,500  lb.), 
40  per  cent  of  the  trolley  load  (two  tracks  at  1,000 
lb.),  and  half  the  roadway  and  sidewalk  loading  (50  lb. 
per  sq.  ft.),  making  a  total  of  23,500  lb.  per  lineal 
foot  of  bridge,  or  65  per  cent  of  the  congested  load- 
ing. Wind  was  computed  at  30  lb.  per  square  foot 
of  exposed  surface,  including  the  projected  surface 
of  two  trusses  and  train  and  traffic  loading,  a  total 
of  1,850  lb.  per  lineal  foot  of  bridge,  considered  as  a 
moving  load.  The  railway  and  highway  floors  will 
however  absorb  nearly  half  the  lateral  force.  A 
temperature  variation  of  60  deg.  F.  above  and  below 
mean  was  allowed  for.  The  suspended  dead  load  for 
the  design  as  worked  out  amounts  to  37,700  lb.  per 
lineal  foot,  of  which  the  cables  and  suspenders  make 
up  6,700  lb.  and  the  four  trusses  16,500  lb. 


Arficula1«4    Anchorage 


Fig.  2 — Portal-braced  tower  and  stnit-and-tie  anchorage. 

Unit  stresises  have  been  applied  as  follows,  the 
two  stresses  given  being  in  each  case  extreme  and 
working,  respectively:  Cables,  100,000  and  85,000; 
suspenders,  50,000  and  40.000;  allov  steel  for  towers 
and  trusses,  45,000-150  1/r  and  30,000-120  1/r;  struc- 
tural steel,  20,000-80  1/r.  The  extreme  stresses  are  to 
be  applied  to  congested  loading  and  temperature,  or 
to  normal  loading  with  temperature  and  wind.  The 
•working  stresses  are  to  be  applied  to  normal  load 
and  temperature,  or  to  empty  bridge  with  temper- 
ature and  wind. 

Eight  cables  proved  necessary  primarily  because 
of  the  long  span  and  great  load.  Cables  of  21  in. 
diameter  were  considered  the  largest  practicable  for 
construction  and  efficiency.  However,  this  arrange- 
ment also  afforded  a  ready  solution  of  the  problem 
of  two-stage  construction.  Six  of  the  eight  will  be 
21  in.  in  diameter,  containing  7,980  parallel  wires 
each,  of  0.192  in.  diameter,  galvanized.  Two  of  them 
will  be  18  in.,  with  6,700  wires  of  the  same  size. 
Wire  of  215,000  lb.  ultimate  and  70%  elastic  limit 
was  counted  on,  though  material  of  about  10%  higher 
elastic  value  may  be  obtained.  The  cables  are  to 
be  continuous  from  anchorage  to  anchorage,  and  to 
be  wrapped  with  No.  9  soft  annealed  galvanized 
steel  wire;  the  suspenders  will  be  pairs  of  galvanized- 
wire  ropes  Ijc^  and  1%  in.  diameter.  Maximum  cable 
stress  amounts  to  19,700,000  lb.  for  a  21-in.  cable, 
under  normal   load   with   temperature. 

As  the  development  of  railroad  traffic  arrange- 
ments and  connections  is  believed  likely  to  delay  the 
realization  of  the  project  if  construction  to  full  cap- 
acity at  the  start  is  contemplated,  the  present  in- 
tention is  to  build  a  highway  bridge  first,  under  such 
method  of  construction   that  only   so   much   is   built 


as  is  necessary  to  support  the  highway  deck,  while 
at  the  same  time  the  additional  supporting  and  carry- 
ing structure  for  the  railway  deck  can  be  i)rovided  by 
direct  attachment  to  the  original  bridge.  Accordingly 
the  design  is  such  that  the  four  lower  cables  (inner 
21  in.,  outer  18  in.),  the  four  stiff ening-trusses,  and 
the  entire  upper  deck  structure  could  be  built  first, 
but  with  the  omission  of  one  (of  two  separate)  web 
system  and  of  reinforcing  plates  of  the  chords  of 
the  stiffening-trusses.  The  second  or  upper  set  of 
cables  would  be  reeved  and  assembled  only  when  the 
railway  or  lower  deck  is  required.  These  cables, 
separated  near  midspan  from  the  lower  ones  by  a 
height  of  some  20  ft.,  are  to  pass  over  saddles  directly 
above  the  saddles  of  the  lower  cables  and  then  run 
closely  parallel  to  them  along  the  backstay  length 
to  separate  anchor  chains.  Anchorages,  tower  piers 
and  tower  are  to  be  built  of  full  capacity  in  the 
beginning,  on  account  of  the  difficulty  or  impractic- 
ability of  two-stage  construction. 

Two  special  elements  of  the  structure  are  sketched 
in  Fig.  2,  showing  one  of  the  towers  and  one  of  the 
anchorages,  The  four  posts  of  each  tower  are  portal- 
braced  instead  of  being  connected  by  full  diagonal 
bracing.  Below  roadway  level  they  are  braced  by 
tranverse  diaphragms.  While  these  towers  are  to 
be  built  of  alloy  steel,  the  working  stresses  in  com- 
pression will  not  exceed  35,000-140  1/r  even  under 
congested  loading.  The  maximum  compression  in 
an  inner  tower  post  is  30,500,000  lb.,  for  working 
live  load  conditions,  with  extreme  temperature  and 
wind  action.  The  towers  are  hinged  at  the  base  to 
allow  for  movement  of  the  saddles  due  to  temperature 
change  of  the  cables.  Their  weight  is  about  20,000,000 
lb.,  while  towers  fixed  at  the  base  would  be  more 
than  twice  as  heavy. 

The  stiffening-trusses  were  designed  two-hinged 
for  reduction  of  deflection  and  to  avoid  high  suspender 
loads  near  midspan  such  as  may  occur  with  a  center 
hinge ;  the  weights  of  two-hinged  and  three-hinged 
truss  were  found  to  be  about  equal  for  the  conditions 
of  the  Detroit  bridge. 

Unloaded  backstays  were  used  primarily  on 
account  of  a  curve  in  the  railway  approach,  but  the 
avoidance  of  large  deflection  in  the  side  spans  and 
decrease  of  main-span  deflection  were  considered 
weight}'  additional  reasons  for  this  type  as  against 
loaded  backstays,  although  there  w-as  little  difference 
in  economy  between  the  two  arrangements. 

For  the  anchorages  the  novel  construction  sketch- 
ed has  been  devised  to  provide  for  direct  transfer  of 
the  cable  pull  to  the  underlying  rock  with  a  concrete 
anchorage  block  only  heavy  enough  for  the  desired 
solidity  of  construction  and  for  the  purposes  of  brac- 
ing the  four  strut  frames.  This  is  attained  by  provid- 
ing an  inclined  strut  from  rock  up  to  the  anchorage 
saddle,  from  which  saddle  (taking  the  pull  of  one  up- 
per and  one  lower  cable)  two  eyebar  chains  pass  back- 
ward and  downward  into  a  pit  in  the  rock  containing 
anchorage  girders.  Both  strut  and  anchor  chains 
are  incased  in  shafts  of  concrete  as  protection  from 
corrosion  and  indirectly  a  reinforcement  of  the 
anchorage. 

The  Engineering  Sales  &  Service  Company,  Ltd., 
Montreal,  have  a  folder  for  distribution  describing 
their  heat  treated  bearing  metal  "Promet."  This 
metal  will  carry  a  load  of  9700  lbs.  per  square  inch 
without  distortion,  wipes  at  590  deg.  F.  melts  at  600 
deg.  F.  and  has  a  co-efficient  of  friction  less  than  1  /lO 
that  of  genuine  babbitt. 
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Town  Planning  in  All  Aspects 

Discussed  at  Conference  Under  the  Joint  Auspices  of  the  Town 

Planning  Institute  of  Canada  and  the  City  Improvement 

League  of  Montreal — Resume  of  Proceedings 


Town  planning,  from  its  m'a*iy  angles,  was  dis- 
cussed at  a  conference  held  at  the  Place  Viger  Hotel, 
Montreal,  on  Septemiber  29th  and  30th  and  October  1st. 
The  conference,  arranged  by  the  Town  Planning  In- 
stitute of  Canada  and  the  City  Improv-ement  League 
of  Montreal,  was  largely  attended  by  architects,  en- 
gineers, contractors,  and  officials,  and  what  is  unusual 
in  such  gatherings,  the  interest  was  maintained  until 
the  last  session.  A  feature  was  the  note  of  co-oper- 
ation between  arc'hitects,  eng*ineers,  and  landscajpe 
artists  in  formulating  town  planning  schemes,  the 
idea  being  that  each  had  a  legitimate  function  to  per- 
form and  that  it  was  only  iby  recognizing  this  that 
town  planning  would  make  substantial  progress. 

Town  Planning  and  Transportation 

'J'he  majority  of  papers  dealt  with  transportation 
in  one  form  or  another.  The  keynote  of  these  papers 
was  that  it  was  useless  to  proceed  with  town  plans 
unless  adequate  transi)ortation  facilities  were  provid- 
ed. 

There  was  a  small  exhibition  of  town  plans  of 
European  and  Australian  cities,  and  also  of  suggested 
improvements  in  several  Canadian  towns  and  cities, 
including  those  for  Ottawa,  designed  by  the  Ottawa 
Plan  Commission. 

The  proceedings  on  September  29th  were  conducted 
in  French,  Dr.  E.  Deville,  president  of  the  Town 
Planning  Institute,  presiding.  Practically  all  the 
papers  dealt  with  Montreal  conditions  and  problems. 
Thus  Mr.  G.  R.  MacLeod,  engineer  of  technical  ser- 
vices for  the  city,  read  a  paper  on  the  "Principal  Art- 
eries of  Montreal,"  in  which  he  outlined  some  of  the 
prime  factors  to  be  considered  in  the  laying  out  of 
any  general  plan,  citing  well-known  local  thorough- 
fares to  illustrate  his  points.  Mr.  A.  J.  Lavoie.  pre- 
sident of  the  Lavoie  Automotive  Device,  Limited, 
presented  two  plans  of  Montreal,  one  as  it  is  now  and 
the  other  as  he  considered  it  should  be.  Special  points 
advocated  were  the  abolition  of  all  level  crossings  and 
the  creation  of  arteries. 

Dr.  L.  A.  Herdt,  professor  of  electricity,  McGill 
LTniversity,  described  the  electrical  conduit  system  of 
Montreal,  stating  that  1,800,000  feet  of  conduits  and 
750  manholes,  covering  thirteen  miles  of  streets,  have 
been  constructed.  There  are  125  miles  of  cable  instal- 
talled.  Mr.  P.  Seurot,  chief  engineer  of  the  tramways 
commission,  spoke  on  the  relation  of  tramways  to  city 
extension.  Other  papers  were  "Congestion  in  the 
Towns"  by  Mr.  A.  Cousineau ;  the  "Subsoil  of  Mon- 
treal" by  Mr.  A.  Mailhiot,  and  "The  Automobile  and 
Urban  Development"  by  Mr.  J.  A.  Duchastel. 

Mr.  Walter  J.  Francis  presided  at  the  morning  ses- 
sion on  I'ebruary  30th,  and  stated  that  Canada  was 
liow  suffering  from  past  errors  in  the  matter  of  town 
planning,  particularly  in  the  matter  of  the  adoption  of 
the  rectangular  plan.  He  urged  co-operation  between 
engineers,  architects,  and  others  in  carrying  out  plans. 
Mr.  H.  L.  Sepnour,  Toronto,  in  a  paper  on  "The 
Tenure  of  Land  and  Us  FfFects  on  Town  Planning," 


pointed  out  that  the  fundamental  problems  of  town 
planning  were  land  problems,  the  planner  being  op- 
pressed with  evils  of  land  speculation  and  the  con- 
comitant evil,  the  holding  of  valuable  land  without 
use.  The  criticism  of  settlement  in  Canada  must  be 
that  they  allowed  settlers  to  go  practically  wherever 
they  wanted  to  and  then  tried  to  answer  their  demands 
'or  adequate  transportation  and  the  amenities  of  civ- 
ilization. Further,  people  had  been  allowed  to  settle 
where  it  was  impossible  for  settlement  to  be  success- 
ful. .Surely  conditions  could  have  been  attached  to 
holding  of  land  that  would  have  made  big  expendit- 
ures and  waste  of  life  impossible.  The  town  planner's 
way  was  surely  that  of  developing  one  area  or  district 
before  another  area  or  district  is  opened  up  for  settle- 
ment. Mr.  Seymour  emphasized  the  following  points: 
There  could  be  no  improvement,  which  had  been  in- 
telligently planned  and  executed,  which  would  not 
result  in  some  local  benefit;  that  where  there  was  local 
benefit  there  should  be  local  assessment;  and  that  any 
civic  improvement,  intelligently  planned  and  execut- 
ed, would  result  in  an  increase  of  land  values  due  to 
such  improvement  at  least  equal  to  and  generally  more 
than  sufficient  to  meet  the  cost  of  that  improvement. 
The  speaker  also  discussed  the  question  of  the  tax- 
ation for  such  improvements,  and  asserted  that  six 
per  cent,  which  might  be  taken  as  a  fair  rental  value, 
under  present  methods  would  easily  meet  the  cost  of 
any  improvement.  Such  a  permanent  tax  would  per- 
mit of  the  elimination  of  other  sources  of  revenue, 
such  as  taxes  improvement,  income  and  business. 

Value  of  Union  Terminals 

Discussing  the  "Economics  of  Organic  Planning," 
Mr.  Noulan  Cauchon,  chairman  of  the  Town  Planning 
Commission  of  Ottawa,  asserted  that  duplication 
was  economic  waste.  To  minimize  duplication  in 
transportation,  he  favored  the  application  to  cities  of 
the  principle  of  union  terminals,  i^l^.  Cauchon  showed 
a  large  number  of  slides  in  illustration  of  his  remarks. 

Mr.  J.  E.  Vanier,  president  of  the  Association  of 
Architects  of  the  Province  of  Quebec,  presided  over 
the  afternoon  session,  when  Mr.  Ramsay  Traquair, 
professor  of  architecture,  McGill  University,  describ- 
ed by  means  of  several  slides,  the  growth  of  the  city 
of  Fdinburgh.  He  pointed  out  that  Edinburgh,  like 
many  other  cities,  was  suffering  from  mistakes  made 
in  the  last  century.  It  was  gradually  supposed  that 
our  l.irge  cities  would  continue  to  grow,  but  he  quest- 
ioned whether  the  tendency  would  not  be  in  the  dir- 
ection of  smaller  cities. 

After  a  paper  on  "Parks  and  Park  Systems,"  by 
Mr.  F.  G.  Todd,  Montreal,  Professor  Percy  Nobbs  read 
a  paper  on  the  "Relation  of  City  By-Laws  to  Town 
Plans."  His  remarks,  he  said,  were  intended  to  aid  in 
the  definition  of  a  principle — a  very  important  and 
altogether  practical  principle  or  basis  of  action,  if 
town  planning  was  ever  to  get  beyond  the  stage  of 
lectures  and  drawings.  He  meant  the  en>l>odiment  of 
the  town  plan  intentions  in  the  city  by-laws  in  such  a 
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way  as  to  induce  the  proper  growth  of  comely  build- 
ings. In  the  development  of  town  plans,  it  was  un- 
avoidable that  ten-storey  blocks  sihould  strike  root 
amid  the  three-storey  houses.  They  had  heard  some- 
thing about  zoning,  and  he  thought  that  every  one 
realized  the  importance  of  inducing  residental,  bus- 
iness and  factory  development  not  to  interpenetrate 
unduly.  What  he  had  in  mind  was  not  the  mere  mcor- 
poration  of  zoning  regulations  as  part  of  the  city  by- 
laws, but  the  better  regulation  of  building  within  area.s 
where  change  was  going  on.  He  did  not  know  whether 
the  fact  that  their  city  by-laws  were  in  perennial  state 
of  revision  was  a  matter  for  regret  or  satisfaction. 
Building  by-laws,  from  their  very  nature,  must  always 
be  in  a  state  of  revision.  There  were,  however,  pos- 
sible advantages  to  be  derived  from  the  promulgam- 
ation  of  the  work  of  the  revisers  at  intervals,  although 
it  was  of  course  obvious  that  what  was  saved  in 
printing  might  be  well  spent  in  the  cost  of  revision. 

"Let  us  take  a  case  in  point,"  stated  Professor 
Nobbs,  "and  assume  that  we  all  understand  the  wonk- 
ing  of  the  law  (the  old  law  conceived  for  three-storey 
houses)  in  the  matter  of  windows  overlooking  ad- 
joining property  when  six  French  feet  away  from  the 
boundary,  with  the  corollaries  that  the  distance  is 
measured  to  the  centre  of  the  opening  in  the  case  of 
obliquely  set  windows,  and  that  a  window  set  at 
right  angles  to  the  boundary  (as  in  a  small  well)  may 
approach  to  the  boundary  line  as  clearly  as  construct- 
ion will  allow.  When  applied  to  ten  storey  buildings, 
this  law  'becomes  a  "reductio  ad  absurden"  and  a  neg- 
ation of  the  human  rights  of  adjoining  proprietors, 
passers-by  and  future  generations. 

"The  case  of  some  of  the  recent  apartment  houses 
not  in  the  congested  slum  areas,  but  upon  the  most 
fashionable  streets — illustrates  this  point.  A  few  feet 
of  stone  facade  is  no  palliative,  but  rather  an  aggrav- 
ation and  an  exaggeration  of  the  oflfence  of  mighty 
brick  flanks  which  may  deform  whole  streets  and  dis- 
tricts for  a  score  of  years  or  more,  till  built  against. 

Rational  System  of  By-Laws 

"A  rational  system  of  by-lawis  to  meet  the  case  of 
ten-storey  and  the  now  permissible  sixteen-storey 
buildings  would  provide  for  setting  back  from  the 
boundaries  above  the  three  storey  level  and  for  the  use 
of  homogeneous  material  on  flanks,  rear  and  front,  in 
cases  where  it  was  obvious  from  the  naCture  of  things 
that  going  up  ten  or  more  stories  on  one  lot  would  dis- 
courage a  similar  operation  on  the  adjoining  one  until 
the  whole  district  had  degenerated  into  a  slum  or  be- 
come commercial.  Ottawa  is  made  hideous  and  lud- 
icrous by  the  real  estate  development  immediately  to 
the  south  of  the  Parliament  Buildings,  which  renders 
the  terraces  and  open  spaces  of  the  Parliament  group 
an  unpleasant  place  for  anyone  with  architectural 
senses,  but  that  development  is  mercantile.  If  apart- 
ment houses  of  the  type  recently  evolved  are  to  be- 
come common  in  Montreal,  a  vast  slum  problem  will 
be  prepared  for  the  next  generation  to  cope  with,  for 
such  apartment  houses  are  not  readily  convertible  to 
loft  or  office  purposes.    • 

"I  take  the  view  that  quite  as  much  can  be  done 
for  the  sane  development  of  a  city  by  foresight  in  the 
building  regulations  a* -by  actual  planning.  For  half 
a  century  and  more,  Montreal  has  been  land  poor  and 
that  is  at  the  bottom  of  such  anomalous  construction 
as  I  have  referred  to.  But  it  is  quite  easy  to  get  rid  of 
land  poverty  by  judicious  restriction  of  building.     We 


are  at  the  stage  where  writing  of¥  is  an  economic  duty. 
If  we  have  to  write  down  our  railway  expenditures 
in  the  common  interest,  there  is  surely  no  reason  why 
we  should  not  be  asked  to  write  down  our  land  valu- 
ations, which  is  what  the  public  consent  to  more 
reasonable  building  regulations  amounts   to." 

In  the  evening  a  ])ublic  meeting  was  held  at  which 
Mr.  lames  ICwing,  Montreal,  read  a  paper  on  "The 
Montreal  Situation  with  Regard  to  Town  Planning." 

Mr.  W.  F.  Tye,  formerly  chief  engineer  of  the  C.P. 
R.,  gave  a  short  address  on  the  railway  problem,  in  re- 
lation to  the  city,  after  which  a  resolution  was  passed 
urging  the  municipal  authorities  and  provincial  govern- 
ment to  create  a  town  planning  campaign  and  secure 
a  comprehensive  plan  of  development  for  the  island 
of  Montreal. 

At  the  concluding  session  on  October  1st,  Mr.  F. 
Stuart  Williamson  six)ke  on  "Rapid  Transit  in  Re- 
lation to  City  Develo])ment."  He  jxjinted  out  that 
rapid  transit  was  one  of  the  chief  factors  in  city  devel- 
opment, and  advocated  an  underground  railway  and 
motor  bus  system  for  Montreal.  Mr.  D.  H.  Nelles, 
supervisor  of  topography,  geodetic  survey  of  Canada, 
read  a  paper  on  city  mapping  with  reference  to  survey- 
ing by  aeroplane.  He  described,  by  the  aid  of  lantern 
slides,  the  making  of  plans  from  photos  taken  from 
aeroplanes,  and  remarked  that  the  making  of  maps 
was  an  important  element  in  town  planning.  So  far 
the  work  carried  out  had  been  largely  experimental, 
but  it  gave  i)romises  of  very  important  results. 


Exposition  to  Stimulate  Building 

The  .\merican  Building  Exposition,  sponsored  by 
the  ISuilders'  lixchange  oi  Cleveland,  Ohio,  and 
scheduled  to  run  for  eleven  days,  will  be  opened  in  the 
new  $3,000,000  municipal  auditorium  of  that  city  on 
January  4th  of  next  year.  .  Planned  along  the  lines  of 
London's  biennial  Ideal  Home  Show  it  will  depart 
radically  from  the  usual  exposition  in  that  it  will  not 
be  for  profit.  Earnings  will  be  rebated  pro  rata  to  the 
exhibitors. 

Both  the  exposition  hall  and  the  auditorium  proper 
will  be  utilized.  The  latter,  with  its  ceiling  height  of 
60  feet,  will  be  used  exclusively  for  structural  mater- 
ials, landscaping,  financing,  engineering,  architecture 
and  real  estate.  The  exposition  hall  will  house  exh.b- 
its  of  interior  trim,  decoration,  equipment,  and  in  fact 
all  that  goes  within  the  home  or  commercial  building, 
together  with  contractors'  machinery  and  equipment. 

The  animating  idea  behind  the  exposition  is  to  in- 
crease and  stimulate  building  interest  during  the  com- 
ing year.  Cleveland  is  woefully  short  of  houses  suf- 
ficiently adequate  to  house  her  people  in  comfort: 
some  15,000  houses  short  according  to  a  report  of  the 
mayor's  housing  committee.  The  county  auditor  re- 
ports that  more  than  90,000  vacant  lots  are  in  the  hands 
of  individual  owners.  Last  vear  the  investment  in  new 
buildings  exceeded  $78,000,000.  Lately  there  is  a 
growing  improvement  in  building  spirit  and  this  ex- 
position is  calculated  to  start  the  spring  season  in  full 
swing. 

Incidental  to  the  exposition  there  will  be  a  number 
of  conventions  drawn  expressly  on  its  account.  De- 
finitely announced  so  far  are  those  of  the  Associated 
General  Contractors,  the  National  Federation  of  Con- 
struction Industries  and  the  Ohio  Association  of 
Builders'   Exchanges. 
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Character  in  Design  of  Parks 

A  Matter  in  Which  the  Landscape  Architect  and,  to  a  Certain 

Extent,  the  Engineer  Can  Find  Scope  for  Ingenuity — 

Examples  of  Parks  with  Character 

By  FRED  G.  TODD,  Landscape  Architect,  Montreal,  before  the  Town  Planning  Convention. 


Definite  outstanding  character  is  as  pleasing  in  a 
park  as  in  the  human  iuflividual,  in  the  magnificent 
public  building  (jr  the  private  house.  We  may  not 
understand  just  why  it  is  pleasing  but  we  kncnv  that 
we  find  one  park  interesting  and  delightful  and  an- 
other monotonous. 

The  individual  characteristics  of  a  park  may  be 
ruggedly  picturesque,  pastorial,  or  gardenescpie  or  a 
combination  of  all  these  and  they  may  be  obtained  en- 
tirely by  artificial  means  as  is  the  case  with  many  of 
the  beautiful  i)arks  of  Paris  and  other  parts  of  Europe, 
or  they  may  be  largely  natural  as  are  the  most  of  our 
beautiful  parks  in  this  country. 

To  prepare  a  proper  design  for  a  large  park  one 
must  examine  and  study  every  natural  feature,  he  mtist 
live  with  the  problem  until  he  not  only  absorbs  all 
its  natural  beauties,  but  until  he  has  made  himself 
familiar  with  all  the  requirements  and  demands  which 
will  be  made  on  the  park  presently  and  for  some  time 
in  the  future,  for  upon  our  skill  in  the  development 
and  utilization  of  these  natural  features  and  their  suc- 
cessful co-ordination  with  the  practical  requirements 
of  the  public  who  are  to  use  the  park,  depends  the  ques- 
tion of  whether  our  design  is  good  or  bad. 

Examples  of  Well-Designed  Parks 

To  place  this  more  concretely  before  you  I  would 
like  to  mention  briefly  three  parks  having  very  diflf- 
erent  natural  characters. 

Assiniboine  Park,  Winnipeg.  The  problem  here 
was  to  make  300  acres  of  level,  rather  uninteresting 
land  along  the  Assiniboine  River  beautiful,  interesting 
and  useful  to  the  public.  No  outstanding  natural  fea- 
tures were  present  e.xcept  the  vast  openness  of  the 
place,  and  a  fairly  interesting  well  wooded  river  bank. 
It  was  felt  that  to  try  and  develop  the  entire  park  with 
trees  and  shrubs  was  hopeless,  and  it  woidd  be  eq- 
ually monotonous.  Therefore  the  main  entrance  to 
the  park  was  decided  upon  and  immediately  inside 
about  ten  acres  was  laid  out  in  a  very  formal  manner. 
Two  straight  parallel  drives  were  laid  out  the  whole 
length  of  the  formal  garden  with  a  panel  of  turf  be- 
tween, in  ttie  centre  of  which  was  a  long  pool  oi  water, 
to  give  reflection  and  increase  the  beauty  of  the  vista 
from  the  entrance.  These  formal  drives  come  to- 
gether and  terminate  in  an  elevated  terrace  at  the  end 
of  this  formal  section  of  the  park,  and  from  this  terr- 
ace curving  drives  depart  from  both  sides.  The  visitor 
to  the  park  thus  passes  through  the  entrance  and  is 
immediately  confronted  by  a  striking  vista  down  the 
large  panel  to  the  terrace;  he  then  ])asses  into  the 
formal  section  in  which  the  giirdener's  art  is  utilized  to 
the  utmost  to  produce  masses  of  brilliant  flowers  and 
foliage,  and  his  attention  is  confined  to  this  area  by 
formal  lines  of  trees.  Passing  through  this  formal 
display  he  arrives  at  the  slightly  elevated  terrace  where 
in  distinct  contrast  he  sees  spread  out  before  him  a 
hundred  acres  of  open  land,  a  veritable  prairie,  border- 
ed by  irregular  masses  of  trees  through  w  hich  glimpses 
of  the  curving  drives,  which  wind  about  the  park,  may 


be  had.  This  contrast  helps  to  make  the  vast  open 
stretches  of  the  park,  which  is  a  feature  of  this  part 
of  the  country,  interesting.  Advantage  was  taken 
of  other  natural  features  along  the  river,  but  they  are 

only  of  ordinary  interest. 

Historic  Associations  Maintained 

The  National  Battlefields  Park  at  Quebec  present- 
ed quite  a  different  problem  but  one  of  rare  interest. 
With  a  diversity  of  views  unparalleled  for  beauty,  ex- 
tent and  interest,  and  with  a  wealth  of  historical  ass- 
ociations, unequalled  anywhere  on  the  continent,  there 
was  no  lack  of  interesting  features  to  develop.  The 
really  great  thing  about  this  park,  however,  which 
appeals  to  almost  everyone  is  its  connection  with  the 
great  historical  events  of  our  country,  and  the  whole 
design  of  the  park  has  been  with  the  idea  of  preserving 
these  old  battlefields,  and  making  them  accessible  and 
interesting  to  the  ])ublic,  which  in  this  case  includes 
the  citizens  of  all  countries  who  have  heard  of  Wolfe 
and  of  his  wonderful  courage  and  perseverance.  Un- 
fortunately the  war  stopped  work  on  a  most  impor- 
tant portion  of  the  park,  that  nearest  the  Citadel,  and 
the  old  Ross  rifle  factory  still  injects  its  ugliness  into 
the  beauty  of  the  park,  but  these  things  will  pass  with 
time,  and  as  the  largest  anl  most  expensive  portion  of 
the  park  is  finished,  1  hope  that  in  the  not  very  far  dis- 
tant future  it  may  be  completed,  for  it  is  the  one  park 
which  must  appeal  to  everyone  in  Canada  through 
its  associations  with  the  early  history  of  our  country. 

Natural  Beauty  Emphasized 

Two  years  before  the  war  the  firm  of  Bowring 
Brothers  of  St.  Johns.  Newfoundland,  made  the  city 
a  present  of  a  public  park  to  commemorate  the  100th 
anniversary  of  their  firm.  Although  this  is  a  small 
park  of  but  65  acres,  its  great  naturally  picturesque 
beauty  led  me  to  select  this  as  the  best  example  of 
such  a  park.  In  its  development  everything  possible 
was  done  to  make  the  park  readily  accessible  to  the 
public  and  in  such  a  manner  as  to  exhibit  its  attract- 
ive, natural  features  to  the  best  advantage.  A  great 
deal  of  artificial  work  was  however  required  on  the 
park,  the  outline  of  streams  changed,  artificial  falls 
constructed  and  a  small  lake  made  but  all  of  these  ar- 
tificial creations  will  blend  perfectly  with  the  natural 
portions  of  the  park  when  the  trees  and  bushes  plant- 
ed assume  their  proper  proportion. 

Montreal  does  not  possess  a  system  of  parks  con- 
nected up  with  park  ways  and  boulevards  such  as  may 
be  seen  in  many  cities,  but  what  a  wonderful  herit- 
age has  been  handed  down  to  us  in  Mount  Royal  Park 
and  St.  Helens  Island  to  say  nothing  of  Lafontaine 
Park,  Maisonneuve  Park  and  numerous  small  ones.  Go 
where  you  will,  the  world  over  and  you  will  not  find 
another  park  such  as  Mount  Royal  so  near  a  large  city. 
Many  of  us  here  to-day  will  live  to  sec  the  Mountain 
rising  almost  from  the  centre  of  a  great  city  with  our 
magnificent  park  elevated  five  hundred  feet  above  the 
noise,  dust  and  impure  air  of  the  city  street.     Perhaps 
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then  we  will  appreciate  more  fully  its  wonderful  value, 
for  it- is  not  appreciated,  or  made  use  of  to-day  as  it 
should^  be,  largely  owing  to  the  utter  lack  of  proper 
transportation  facilities. 

I  have  no  sympathy  with  those  who  would  keep 
the  tramways  or  other  public  service  companies  from 
doing  their  duty  to  the  public  by  giving  cheap  and 
efficient  transportation  to  the  top  of  the  mountain  and 
well  within  the  park.     Let  us  by  all  means  regulate 


them  and  jireserve  with  the  utmost  care  the  glory  of 
our  wonderful  Mount  Royal  Park.  Let  us  accentuate 
by  suitable  development  its  rugged  picturesqueness, 
and  its  marvellous  sylvan  l)eauties,  but  let  us  above 
all  things  make  these  beauties  and  the  healthy,  invig- 
orating mountain  top  easily  accessible  to  the  weaker 
ones  of  our  city,  for  a  park  is  only  of  greatest  value  if 
it  is  available  for  use  to  the  great  majority  of  the  public 
and  to  those  who  need  it  the  most. 


Six  Lines  of  Defense  for  Pro- 
tection of  Water  Supplies 

How  to  Select  Those  Precautionary  Measures  that  Will  Give 

the  Desired  Security  With  the  Least  Cost 

and  the  Least  Duplication 

By  ALLAN  HAZEN,  Consulting  Engineer,  New- York,  before  New  Rnglaml  Watvr  Works  Assoi-iation. 

I  am  going  to  speak  about  the  relations  between  in  maintaining  the  safety  of  the  supply,  but  it  is  not 

water  supply  and  disease,  and  about  what  is  done  to  to  be  depended  ujxjn  at  all  times.    It  fails  to  be  reliable 

keep    public    water    sulpplies    from    darrying   disease,  when  heavy  rains  follow  droughts  that  have  depleted 

and  from  ever  being  in  a  position  where  those  who  .  the  re.servoir.     It  has  been  one  of  the  great  elements 


take  the  water  may  have  well  grounded  anxieties  as 
to  the  safety  of  the  supply.  I  pro[X)se  to  discuss  this 
matter  in  very  general  terms,  and  with  particular  refer- 
ence to  the  developments  of  the  last  few  years,  that 
have  put  at  our  disposal  new  and  most  useful  methods 
of  control. 

The  question  now  jjresented  is  not  so  much  how 
to  keep  our  water  supplies  free  from  disease-producing 
qualities,  for  that  question  has  been  answered ;  but 
rather  to  see  what  precautions  may  best  be  taken  to 
secure  safety  without  duplicating  to  an  unreasonable 
extent  parallel  lines  of  defense  when  this  involves 
added  cost  and  an  unreasonable  burden  on  the  people 
who  pay  the  bills. 

The  following  are  six  lines  of  defense :  (1 )  Owner- 
ship and  (2)  sanitary  supervision  of  catchment  areas; 
(3)  treatment  of  sewage  from  towns  on  catchment 
areas;  (4)  water  purification  by  natural  agencies — stor- 
age; (5)  filtration,  including  pre-sedimentation  and 
coagulation;  (6)  disinfection. 

We  need  to  know  how  to  select  those  lines  of  de- 
fense that  will  give  us  the  desired  security  with  the 
least  cost  and  with  the  least  disturbance  to  existing 
desirable  conditions.  Often  the  answer  will  be  found 
in  the  application  of  several  lines  of  defense.  For 
instance,  taking  the  first  one  enumerated  above — it 
will  be  worth  while  to  buy  and  control,  as  completely 
as  ownership  gives  control,  certain  parts  of  the  catch- 
ment area.  These  parts  will  naturally  be  the  areas 
along  the  streams  and  near  the  intakes  and  about  the 
reservoirs.  They  may  also  extend  to  areas  which, 
because  of  topography  and  other  conditions,  are  more 
than  usually  favorable  for  future  occupation  and  pol- 
lution. The  cost  of  the  land  must  be  considered. 
It  will  be  worth  while  to  buy  large  areas  of  cheap 
wild  land.  It  will  not  be  worth  while  to  buy  highly 
developed  property  that  has  been  arranged  to  prevent 
pollution.  Much  protection  may  be  secured  iby  owner- 
ship, even  though  only  a  fraction  of  the  whole  catch- 
ment area  is  acquired. 

Storage  in  large  reservoirs  often  or  usually  helps 


in  maintaining  the  sanitary  quality  of  some  of  our 
supplies  even  though  it  is  not  efficient  at  all  times. 
It  is  efficient  most  of  the  time,  and  the  existence  of 
storage  on  some  of  our  larger  water  supplies  has  been 
a  potent  influence  in  reducing  any  disease-produting 
qualities  which   the  water  might  otherwise  carry. 

Filtration  and  Disinfection  Alone  not  Sufficient 

The  progress  that  has  been  made  in  the  last  de- 
cades in  filtration  and  disinfection  has  been  so  great 
that  the  idea  has  sometimes  been  expressed  that  with 
such  treatments  it  is  no  longer  necessary  to  keep  up 
other  lines  of  defense.  It  has  been  thought  by  some 
that  it  was  unnecessary  to  purchase  lands  on  catch- 
ment areas  for  protective  purposes,  and  that  it  would 
even  be  possible  with  the  filtration  of  the  water  to 
sell  great  areas  of  such  lands  previously  purchased. 
It  has  been  suggested  by  others  that  sanitary  super- 
vision of  the  population  on  catchment  areas  could  be 
reduced  or  climated  when  the  water  was  filtered.  Such 
ideas  can  hardly  be  accepted  as  representing  sound 
judgment.  The  protection  afforded  by  filtration  and 
disinfection  may  be  made  very  complete ;  but  new 
discoveries  are  constantly  being  made,  and  new  points 
of  view  are  reached  as  more  is  known.  The  import- 
ance of  each  new  advance  is  apt  to  be  exaggerated 
at  the  time.  Subsequent  experience  often  shows  un- 
expected drawbacks.  We  do  not  even  know  about 
all  of  the  disease-producing  qualities  in  water  well 
enough  to  be  sure  that  all  of  them  are  eliminated  with 
the  bacteria  that  we  count,  and  on  which  present 
judgments  of  the  efficiency  of  the  processes  are  mainly 
based. 

As  chlorine  kills  nearly  all  the  bacteria,  we  may 
logically  let  up  on  the  rigidity  of  our  filter  require- 
ments; but  how  much?  Can  we  put  the  filter  back 
to  the  point  where  it  is  only  a  rough  strainer?  Or  is 
it  not  wiser  to  keep,  even  at  added  cost,  the  major 
part  of  the  splendid  eflficiency  that  was  obtained  by 
the  best  filters  before  chlorine  was  used?  And  with 
these  processes  of  filtration  and  disinfection   in   use 
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is  it  not  wise  to  retain  to  the  full  ordinary  limit  the 
sanitary  supervision  of  rural  populations  developed 
before  disinfection  began?  This  is  usually  an  in- 
expensive part  of  the  jirotection  and  it  certainly  pro- 
duces results  in  the  safety  of  the  furnished  water  sup- 

p'ly; , 

Then  there  are  the  sujjplies,  not  very  niunerous 
to  be  sure,  but  there  are  very  important  examples, 
where  the  sanitary  quality  reached  by  the  lines  of 
defense  already  in  use  has  been  so  high  that  it  has 
not  been  thouglit  necessary  to  use  chlorine.  Some 
of  ns  may  think,  even  in  these  cases,  that  the  use  of 
chlorine  as  insurance  against  remote  contingencies 
would  be  worth  while,  but  we  must  admit  that  results 
actually  obtained  without  it  leave  little  ground  for 
criticism. 

Much  to  be  Done  Yet 

The  standards  of  quality  of  public  water  supplies 
have  increased  and  will  no  doubt  increase  still  further. 
When  water  that  caused  only  a  few  deaths  rejilaced 
water  that  caused  a  great  many  deaths,  the  improve- 
ment was  so  great  that  it  seemed  at  first  to  be  wholly 
satisfactory.  As  years  go  by,  and  our  students  and 
laboratory  men  study  the  cases  minutely  and  find  out 
what  is  happening,  they  sometimes  find  that  cond- 


itions might  be  still  better.  Standards  are  given  raised 
and  still  better  water  is  demanded.  The  art  of  water 
purification  has  advanced  in  the  last  decades  to  meet 
these  danands.  How  far  it  has  yet  to  go  and  how 
the  best  informed  sanitarians  of  the  future  will  re- 
gard the  qualities  of  water  now  supi)lied  can  only  be 
disclosed  by  the  future.  It  is  certain  that  polluted 
waters  of  years  ago  produced  more  disease  and  more 
deaths  than  can  be  accounted  for  by  present  theories 
of  water  carried  disease.  When  we  have  stopped  the 
bacteria  that  are  counted  in  the  laboratory,  have  we 
stopped  all  the  disease-producing  qualities  of  the  wat- 
er? That  is  what  we  do  not  yet  fully  know,  and  until 
that  question  is  answered  more  conclusively  than  it 
can  be  answered  today,  and  more  conclusively  than 
there  seems  to  be  an  immediate  prospect  of  its  being 
answered,  we  shall  do  well,  within  reason,  to  stick  to 
all  the  approved  lines  of  defense  that  are  in  use,  and 
that  can  be  economically  maintained  without  going 
to  unreasonable  extremes. 

In  the  meantime  there  is  much  to  be  done.  In- 
fomiation  is  ahead  of  practice.  There  are  opportun- 
ities throughout  the  country  to  secure  added  safety 
by  the  better*application  of  well  known  methods ;  and 
it  is  for  us  to  see  that  no  promising  opportunity  is  lost. 


Standards  of  Production  for  Plumbers 

Montreal  Master  Plumbers'  Association  Submits  Schedule  as  Guide 
for  More  Careful  Estimating  and  for  Payment  of 
Mechanics  on  Basis  of  Work  Done 


Reference  was  made  in  the  Contract  Record  of 
April  6,  1921,  page  335,  to  the  report  of  the  Montreal 
Master  Plumbers'  Association  by  which  they  deter- 
mined to  pay  plumbers  on  the  basis  of  work  done 
r?ithcr  than  by  a  fixed  hourly  wage.  By  this  arrange- 
ment it  was  believed  that  a  man  would  be  receiving 
icmuneration  according  to  his  proficiency.  In  order 
to  make  the  scheme. oijcrative,  the  Association  adopted 
a  schedule  iridicating  a  reasonable  production  from 
journeymen  plumbers  and  steamfitters.  The 
follpw'iTig"  memorandum  gives  the  Association's  idea 
of  a  fair  day's  work. 

Plumbing 

Erecting*  cast  iron  underground  drains,  less  dig- 
ging and  backfilling,  allowing  a  fitting  at  an  average 
of  everv  10  ft.:  Number  of  feet  per  9  hours — 3  in. ,50; 

4  in.,  45;  5  in.,  40;  6  in.,  35 ;  8  in.,  25. 

iirecting  up  light  stacks  of  medium  soil  i)ipe,  allow- 
ing a  fitting  at  a:n  average  of  every  10  ft. :  Number  of 
feet  j)er  nine  hours — 2in.,  70;  3in.,  6():  4  in.,  50;  5  in.,  45; 
6  in.,  35;  8  in.,  25. 

Erecting  medium  soil  pipe  back  vent  stacks,  all- 
owing a  fitting  at  an  average  of  every  10  ft.:  Number 
of  feet  per  9  Iiours-:-2  in.,  70;  3  in.,  '60;.  4  in.,  50. 

Erecting  wrought  iron  stacks  of  soH  pipe  for  Dur- 
ham system,  allowing  a  fitting  at  an  average  pf  every 
10  ft. :  Number  of  feet  per  9  hours" — 4'in.V30;4j^  in.,  27 ; 

5  in.,  25  ;  6  in.,  20. 

Erecting  wrought  iron  back  vent  pipe,  allowing  a 
fitting  on  an  average  of  every  10  ft.:  Number  of  feet 
per  9  hours— 154  in.,  60;  1]/^  in.,  55;  2  in.,  50;  2>4  in.. 
45;  3  in.,  40;  3i4  in..  37;  4  in.,  35.     . 

Erecting  upright  stacks  of  galvanized  iron  water 


pipe,  allowing  a  fitting  at  an  average  of  every  10  ft.: 
Number  of  feet  per  9  hours— ^in.,  100 ;  1  in.,  90 ;  1  }4  in. 
75;  IK'  in..  70;  2  in.,  60;  2^  in.,  45;  3  in.,  40;  3^  in., 
35  ;  4  in.,  30. 

Time  for  roughing  in  a  three-piece  bath  room, 
with  all  waste,  hot  and  cold  water,  and  back  vent,  com- 
plete, using  cast  iron  soil  pipe  and  galvanized  iron 
pipe  for  hot  and  cold  water,  at  an  average  distance 
from  the  stack  of  3  ft. :  20  hours — man  and  helper. 

Allow  for  setting  up  this  bathroom  with  standard 
enamelled  iron  lavatory  on  brackets,  standard  enam- 
elled iron  bath,  and  low  down  closet  combination:  15 
hours  man  and  helper. 

Time  for  setting  up  same  bath  room  with  porcelain 
pedestal  lavatory,  porcelain  bath,  syphon  W.  C.  with 
flushometer  valve:  30  hours  man  and  helper. 

Time  for  roughing  in  the  same  bath  room,  using 
Durham  System :  30  hours — man  and  helper. 

Time  for  setting  up  the  same  bath  room  with  enam- 
elled iron  fixtures,  using  Durham  System:  30  hours — 
man  and  helper. 

Time  for  setting  up  the  same  bath  room  with  por- 
celain fixtures,  using  Durham  System  :  30  hours — man 
and  helper. 

Time  for  roughing  in  waste,  hot  and  cold  water 
and  back  vent  for  a  kitchen  Or  pantry  sink,  at  an  av- 
erage of  ten  feet  from  the  uprights :  lO' hours— man  and 
helper. 

Time  for  setting  up  this  sink :  5  hours— man  and 
helper. 

Allow  for  roughing  in  of  waste,  back  vent,  hot  and 
cold  water,  for  one  pair  of  wash  tubs,  at  an  average 
distance  from  the  connection  on  the  drain  of  ten  feet : 
12  hours — man  and  helper. 
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Time  for  setting  up  this  pair  of  wash  tubs,  from 
the  floor  line  up  :  10  hours— man  and  helper. 

Allow  for  the  roughing  in  of  porcelain  or  enam- 
elled iron  slop  sink  on  pedestal,  waste,  hot  and  cold 
water  and  back  vent,  at  an  average  distance  from  the 
upright  stacks  of  5  ft. :  9  hours — man  and  helper. 

Allow  for  the  setting  of  same  from  the  floor  line  up. 
5  hours — man  and  helper. 

All  the  above  work  is  figured  on  the  basis  of  the 
way  being  clear  for  everything,  that  is,  thimbles  and 
sleeves.  l)eing  provided  in  concrete  work  in  concrete 
construction,  and  cutting  being  done  by  others  when 
wood  construction. 

Hot  Water  Heating 

Time  for  setting  the  different  sizes  of  furnaces 
after  foundation  is  made :  No.  of  hours,  man  and  helper 
for  boilers  No  1  to  No.  4,  4  hours ;  No.  of  hours  man 
and  helper  for  boilers  No.  4^  to  No.  6,  6  hours ;  No. 
of  hours  man  and  helper  for  boilers  No.  6A  to  No.  8, 
8  hours. 

Time  for  erecting  hot  water  mains  in  pairs  on  ceil- 
ing only  allowing  for  a  fitting  at  an  average  of  every 
10  ft:  Number  of  feet  per  9  hours — 1  in,,  90;  1^  in., 
85;  VA  in.,  70;  2  in.,  50;  2>^  in.,  40;  3  in.,  30:  3j4  in., 
25  ;  4  in.,  20. 

Time  for  erecting  branches  across  the  ceiling  and 
through  the  ground  floor  with  valve  and  elbow  on, 
the  proper  height  to  receive  radiator:  No.  of  branches 
per  9  hours — }^  in.,  6;  1  in.,  5;  1^4  '"•.  ^\^y2  in-.  3. 

Time  for  erecting  a  pair  of  risers  from  3  in.  to  1  in., 
allowing  a  fitting  at  an  average  of  every  10  ft. :  Number 
of  feet  per  9  hours — 1  in..  65;  1J4  in.,  55;  Ij/^  in.,  40; 

2  in.,  35;  lYi  in..  25;  3  in.,  20. 

Number  of  branches  that  can  be  run  from  tnese 
risers  to  the  various  radiators,  at  an  average  distance 
from  the  riser  of  8  ft.,  with  branches  brought  through 
the  floor  the  proper  height  to  receive  elbow  and  valve 
for  the  radiator:  No.  of  branches  per  9  hours — ^  in., 
6;  1  in.,  5;  1^  in.,  4;  Ij/^  in.,  3. 

Time  allowed  for  setting  and  connecting  of  each 
radiator  with  an  average  connection  of  1  in.:  1J4  hours 
— man  and  helper. 

Time  allowed  for  setting  and  connecting  one  auto- 
matic expansion  tank  complete:  9  hours — man  and 
helper  . 

The  above  time  allowed  includes  all  necessary 
hangers  on  the  basement  ceiling,  and  all  necessary 
straps  and  supports  on  risers.  No  cutting  or  repair- 
ing of  passages  of  pipes  included. 

Single  Pipe  Gravity  Steam  Job 

Time  allowed  for  erecting  steam  main  on  ceiling 
with  a  fitting  at  an  average  of  e\'«ry  10  ft. :  Number  of 
feet  per  9  hours — 2  in.,  65  ;  2^4  in.,  55  ;  3  in.,  45  ;  3j/2  in., 
40;  4  in.,  35;4j4  in..32;  5  in.,  30;  6  in.,  25. 

Time  for  erecting  drip  line  back  with  a  fitting  at 
an  average  of  every  10  ft. :  Number  of  feet  per  9  hours 
~\y2  in.,  90;  2  in.,  80;  2>^  in.,  70;  3  in.,  65. 

Time  for  erecting  single  riser  with  a  fitting  at  an 
average  of  every  10  ft. :  Number  of  feet  per  9  hours— 
1  in.,  100;  1^  in..  90;  V/^  in.,  80;  2  in.  75;  2>4  in.  60; 

3  in.,  55;  i]/,  in.,  50;  4  in.,  45. 

Number  of  branches  that  should  be  run  from  these 
risers  to  the  various  radiators  at  an  average  distance 
from  the  riser  of  8  ft.,  with  branch  brought  through  the 
floor,  the  proper  height  to  receive  an  elbow  and  valve 
for  the  radiator:  No.  of  branches  per  9  hours — 1  in., 
12;  1>^  in.  10;  1>^  in.  8;  2  in.  6. 


Time  allowed  for  setting  and  connecting  of  each 
radiator:  No.  of  radiators  per  9  hours — -1  in.,  20;  1J4 
in.,  18;  V/2  in.,  16;  2  in.,  12. 

This  time  is  all  based  on  providing  thimbles  and 
sleeves  in  concrete  work  and  the  cutting  being  done 
by  others  in  wood  work. 

Two  Pipe  Vacuum  System  Steam  Jobs 

Time  allowed  for  erecting  pipe  from  the  top  of  the 
l>oiler  along  the  ceiling  of  basement,  allowing  a  fitting 
at  an  average  of  every  10  ft. :  Number  of  feet  per  9 
hours — 2  in..  65  ;  2j4  in.,  55  ;  3  in.,  45  ;  Z]/^  in.,  40 ;  4  in., 
35;  41^  in.,  32;  5  in.,  30;  6  in.,  25 ;  7  in.,  20;  8  in.,  18. 

Time  for  erecting  the  corresponding  return  line 
with  a  fitting  at  an  average  of  10  ft. :  Number  of  feet 
per  9  hours— 1>4  in..  95;  Ij^  in.,  90;  2  in.,  80;  2>^  in., 
70;  3  in.,  65;  iyi  in.,  55;  4  in.,  45. 

Time  for  erecting  risers  with  a  fitting  at  an  aver- 
age of  every  10  ft.:  Number  of  feet  per  9  hours — lin., 
100;  134  in..  90;  V/2  in.,  80;  2  in.,  75 ;  2>^  in.,  60;  3  in., 
55;  3^  in.,  50;  4  in.,  45. 

Time  for  erecting  return  risers  with  a  fitting  at  an 
average  of  every  10  ft. :  Number  of  feet  per  9  hours — 
lin..  100;  1'4  in..  90;  1>4  in.,  80;  2  in.,  75 ;  23^  in.,  60. 

Time  recjuired  for  erecting  branches  from  these 
risers  to  the  radiators  with  connections  brought 
tlirough  floor  and  left  at  the  proper  height  to  receive 
elbows  and  valves  for  the  radiators  with  an  average 
distance  of  5  ft.  from  the  risers:  1'4  hours — man  and 
helper. 

Time  allowed  for  the  setting  and  connecting  of  each 
radiator:  l^-^  hours — man  and  helper.  Time  allowed 
for  connecting  in  the  boiler  room  of  the  standard  out- 
fit comprising:  1  boiler  feed  pump  and  receiver,  1 
vacuum  pump  with  all  necessary  steam  and  exhaust 
connections,  suction  and  discharge  connections,  at 
an  average  distance  from  the  boiler  of  20  ft.  The  av- 
erage pipe  connections  will  be  as  follows:  Steam,  1  in., 
exhaust,  \y^  in.;  cold  water  connections  to  receiver, 
y^  in.;  discharge  from  pump  to  boiler,  1^4  in.;  suction 
on  vacuum  pump,  4  in. :  60  hours — man  and  helper. 


Road  Improvement  Under  Federal  Aid 

Agreements  have  been  entered  into  between  the 
various  provinces  of  Canada  and  the  Dominion  gov- 
ernment calling  for  the  construction  of  approximate- 
ly 2,823  miles  of  improved  highways  under  the  Can- 
adian Highwav  Improvement,  or  "Federal  Aid"  Act. 
The  cost  of  this  mileage  will  be  $19,151,000.  The  Dom- 
inion aid  already  appropriated  in  connection  with  this 
program  amounts  to  $7,700,000.  Projects  for  the  im- 
provement, ultimately,  of  17,951  miles  of  highways 
have  been  approved.  Manitoba's  program,  which  in- 
cludes 4000  miles,  is  the  largest,  while  that  of  Prince 
Edward  Island,  which  embraces  850  miles,  is  the  small- 
est. Ontario  plans  to  spend  nearly  four  times  the 
money  expended  by  Manitoba  but  will  build  less  than 
half  her  road  mileage.  The  mileage  to  be  construct- 
ed in  each  province  is  as  follows :  Prince  Edward 
Island.  850  miles;  Nova  Scotia.  1297;  New  Bruns- 
wick. 1595;  Quebec,  1433;  Ontario,  1824.7;  Manitoba, 
4000;  Saskatchewan,  2500;  Alberta.  2475  and  British 
Columbia,  1977. 


The  average  iron  wheelbarrow  load  of  stone  or 
gravel  is  about  'i  cubic  feet. 

The  average  iron  wheelbarrow  load  of  saud  is  about 
3V2  cubic  feet. 
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"Made  in  Canada''  Applied  to  the  Work 
of  the  Architect  and  Engineer 

The  Author  Deprecates  the  Tendency  to  Engage  Foreign  Designers 

for  Canadian  Undertakings,  a  Policy  Which  Discourages  the 

Development  of  the  Professions  in  this  Country 

By  ALFRKD  V.  HALL,  of  Mewsrs.  W.  K.  Harries  and  A.  V.  Hall,  LaiidHcaije  Architect*),  Toronto. 


As  the  citizens  of  Canada  have  now  been  turning 
their  eyes  again  to  the  future  requirements  of  the 
country's  ])rosperity,  rather  than  caring  for  the  ini- 
niediate  needs  as  they  were  forced  to  do  during  the 
war  years  ;  and  as  the  label  of  "made  in  Canada'  has 
a  greater  significance  in  this  vision  than  ever  before, 
the  eflforts  to  educate  the  public,  made  particularly  by 
two  organizations  of  professional  men,  as  to  what 
"made  in  Canada"nieans  to  their  respective  professions, 
should  be  more  fully  discussed  and  appreciated  by 
the  average  citizen  and  officials  of  public  and  private 
corporations.  The  professions  to  which  we  refer  are 
the  two  great  building  professions,  those  of  the  arch- 
itect and  the  engineer.  As  an  individual  in  a  profession 
kindred  to  but  not  either  of  the  above,  the  writer 
would  like  to  make  an  analysis  somewhat  along  the 
line  of  that  which  should  appear  to  the  citizen  who 
wishes  to  assist  in  every  way  pos.sJble  in  the  well 
rounded  growth  of  his  or  her  country. 

In  the  educational  program  of  our  province  and 
our  Dominion,  facilities  are,  and  have  been,  provided 
for  as  full  a  training  in  the  sciences  of  architecture 
and  engineering  as  is  possi^ble.  The  training  of  the 
educational  system  can  at  best  l)ut  lay  a  foundation 
for  one  practising  in  either  professit)n.  Supplement- 
ary to  this,  and  equally  responsible  for  the  success 
or  failure  of  the  individual  who  has  received  this  train- 
ing, is  the  practical  experience  required  to  fit  him  to 
be  responsible  in  every  detail  for  work  and  expend- 
itures entrusted  to  his  care.  The  instruction  which 
the  individual  receives  in  the  Universities  covers  a  i>er- 
iod  of  usually  four  years,  and  the  time  that  the  individ- 
ual finds  necessary  to  devote  to  practical  experience 
usually  runs  to  a  similar  period,  at  least,  if  he  wishes 
to  lay  the  foundation  required  to  enable  him  to  take 
his  place  in  the  future  at  the  top  of  his  profession. 

What  Opportunities  does  Canada  Offer 

The  above  is  roughly  the  analysis  that  successful 
professional  men  of  today  must  give  to  the  student 
who  is  asking  advice  regarding  the  choice  of  these 
professions,  but  in  order  to  give  the  student  a  found- 
ation upon  which  to  base  his  judgement,  one  must 
also  outline  to  him  what  will  be  the  probable  demand 
that  Canada  will  make  for  his  services  in  either  pro- 
fession when  the  educational  system  and  himscjf 
have  made  their  sacrifices  in  time  and  money,  and 
must  point  out  the  ultimate  goal  which  he  may  expect 
to  attain. 

We  have  read  with  interest  the  outlines  presented 
to  our  governments  by  the  Associations  of  Architects, 
to  the  end  that  their  profession  be  i)rotected  from 
unrestricted  competition  outside  of  the  country's  bor- 
ders. We  also  have  noted  with  interest  that  this  was 
one  of  the  'big  problems  discussed  by  the  Engineering 
Institute  of  Canada  at  their  annual  and  other  meet- 
ings. 


To  appreciate  the  reasons  behind  these  movements, 
one  must  face  the  fact  that  many  of  the  larger  enter- 
prises undertaken  in  the  last  decade  by  municipalities, 
namely  waterworks,  seAverage  systems,  etc.  and  by  pri- 
vate interests,  such  as  stores,  factories,  hotels,  and 
theatres,,  located  in  these  tnunicipalities,  have  in  a 
large  measure  'been  planned  by  offices  of  architects 
and  engineers  who  contribute  little  or  nothing  to  the 
support  of  Canada.  These  firms  are  not  residents 
of  the  country,  and  the  only  requirement  they  have 
to  meet  is  that  they  pay  a  small  tax  not  on  the  cost  of 
work  planned  for,  but  on  the  drafting  cost  of  the  prints 
the  prints  from  which  the  work  is  carried  out  in  accord- 
ance with  specifications  which  naturally  call  for  mater- 
ials and  equipiuent  with  which  they  are  familiar  and 
which  are  not  Canadian  products.  If  this  is  to  contin- 
ue, those  studying  for  either  of  these  necessary  pro- 
fessions must,  if  they  are  to  complete  their  education, 
receive  a  part  of  their  training  from  non-Canadian 
firms  who  are  planning  this  big  work,  and  in  the 
course  of  this  training,  they  may  also  find  it  more 
to  their  advantage  to  open,  or  become  asstwriated  with, 
offices  outs:de  of  our  borders  where  they  may  com- 
pete with  f(jreign  pnifessions  on  a  more  equal  foot- 
ing, and  in  turn  handle  what  Canadian  work  they 
may  obtain  throug'h  branch  offices.  The  professional 
associations  in  these  other  countries  have  secured 
recognition  and  the  legislation  regarding  registira- 
tion  which  makes  it  impossible  or  impractical  for  the 
non-resident  Canadian  architect  or  engineer  to  com- 
pete in  their  territory,  or  for  any  member  of  either 
profession,  not  registered,  to  handle  any  public  work. 

What  Incentive  for  the  Student 

If,  again,  the  present  status  of  the  Canadian  arch- 
itect and  engineer  remains  the  same,  and  the  most  pro- 
minent memibers  of  the  Canadian  professions  are  forced 
by  our  citizens,  to  take  the  option  of  either  becoming 
associates  to  outside  firms  or  not  being  indentified 
with  the  best  work,  what  incentive  will  there  be  to  the 
student  to  elect  either  of  these  professions  as  his  voc- 
ation? Or  if  he  elects  them,  to  spend  the  amount  of 
time  to  thoroughly  prepare  himself  to  attain  a  goal 
in  a  profession  from  which  many  well  qualified  pract- 
itioners of  today  have  fallen  short  through  no  lack 
of  ability  to  gain  it? 

ICven  under  conditions  as  they  exist,  we  have  yet 
to  see  ample  justification  in  the  excuse  that  Canadian 
members  of  either  profession  cannot  be  found  who 
are  capable  of  solving  the  largest  Canadian  problems. 
If,  as  is  often  possible,  a  municipality  feels  that  it 
should  benefit  by  wider  experience  in  the  solution  of 
its  particular  undertaking  than  the  Canadian  engineer 
or  architect  has  in  the  past  been  able  to  gain,  why  is 
it  not  logic  to  make  the  Canadian  practitioner  respon- 
sible for  the  project,  insisting,  if  necessarv.  that  he 
obtain  consulting  advice   from   whomever  the  client 
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thinks  is  best  fitted  to  give  it.  We  cannot  feel  that 
such  a  policy  would  prove  to  be  more  expensive  to  the 
individual  or  municipality,  but  that  it  would  revise 
the  present  method  which  gives  the  foreign  firm  pre- 
mier position  and  place  the  responsibility  upon  the 
Canadian  firm  dependent  upon  Canada  for  support. 
It  would  certainly  in  a  very  short  time  make  the 
sacrifice  required  of  those  entering  upon  either  pro- 
fession seem  much  more  worth  while,  and  would  in- 
sure the  retention  in  the  country  of  the  Canadian  en- 
gineer and  architect  whom  we  'have  trained.  Such 
a  policy  would  also  insure  that,  by  necessity,  the 
architectural  and  engineering  associations  would  have 
to  watch  most  carefully,  and  insure  the  status  of 
their  members,  admitting  them  with  such  qualifica- 
tions and  restrictions  as  the  discharge  of  this  addition- 
al responsibility  would  suggest. 

Why  should  we  as  citizens  and  officials  so  often 
insist  that  none  but  Canadians  should  fill  our  private 
and  municipal  offices,  positions  of  small  salaries,  when 
we  hand  over  the  planning  of  the  best  undertakings 
with  large  remunerations,  to  engineers  and  architects 
outside  our  country,  particularly  when  other  count- 
ries are  not  so  unwise. 


Terms  of  Contract  for  Repair  of 
Toronto  Water  Intake 

On  September  12th,  when  making  the  monthly  in- 
spection of  the  old  72-inch  intake  pipe  (which  failed 
in  1910),  running  from  the  Toronto  Filtration  Plant 
into  the  lake  a  distance  of  2,250  feet,  the  inspector 
found  that  since  the  last  inspections  on  August  10th 
and  15th,  the  sand  surrounding  the  pipe  had  scoured 
for  a  depth  of  about  8  feet  and  the  intake  had  opened 
at  a  joint,  between  pipes  9  and  10,  at  a  point  about 
1,400  feet  from  the  shore,  and  that  pipes  11  and  12,  hav- 
ing a  length  of  139  feet  and  90  feet,  respectively,  were 
disconnected  and  displaced.  iHe  at  once  completed 
inspection  of  the  shore  end  of  the  pipe  and  reported  fiie 
facts  at  4.30  p.m.  The  Commissioner  of  Works  im- 
mediately conferred  with  Messrs.  Roger  Miller  & 
Sons,  Ltd.,  marine  contractors,  and  arranged  that  they 
should  proceed  with  repairs  on  the  morning  of  Sept- 
ember 13th. 

The  defective  pipe  is  one  of  two  72-inch  conduits 
through  which  the  supply  is  secured  from  the  lake — 
the  new  intake  being  laid  subsequent  to  1912. 

In  1910,  a  portion  of  this  intake,  further  inshore, 
failed,  and  was  relaid  and  reinforced  with  interlocking 
steel  sheet  piling  on  either  side  of  the  pipe  and  concrete 
filled  to  the  top  of  the  pipe,  to  a  point  about  1  245  feet 
from  the  shore  tank.  The  present  failure  commenced 
about  147  feet  south  of  this. 

In  repairing  the  break  a  like  method  of  protection 
is  to  be  adopted  for  a  distance  approximately  670  feet 
further  south  of  the  shore  tank  which  is  in  turn  335 
feet  more  or  less  north  of  the  intake  mouth.  This,  it  is 
believed,  will  provide  as  great  security  as  is  possible 
in  this  location,  having  regard  for  the  changing  condit- 
ion of  the  lake  bed. 

The  contract  which  was  awarded  to  the  Roger 
Miller  &  Sons  company  is  very  interesting  and  the 
terms  are  embodied  in  a  memorandum  submitted  to 
the  Commissioner  of  Works : 

"We  are  prepared  to  carry  out  this  work  on  a  bas- 
is of  cost  plus  207© ,  plus  $50,000  for  the  use  of  the  plant 
necessary  to  complete  the  work  in  the  least  possible 


time ;  cost  to  include  the  Wages  paid  all  men  employ- 
ed and  the  material  used  in  connection  with  the  work. 
"We  are  to  provide  all  necessary  plant  at  our  own 
expense,  as  aforesaid,  and  to  assume  all  responsibilit>- 
ancl  risk  in  connection  therewith.  We  are  further  to 
assume  all  head  office  and  overhead  expense. 

"It  is  understood  that  the  city  will  allow  us  to  use 
its  derrick  scow  without  charge,  and  grant  the  free  use 
of  any  yard  space  we  may  need,  during  the  progress 
of  the  work  at  the  John  Street  wharf  and  which  the 
city  does  not  require. 

"Payment  to  be  made  semi-monthly  by  the  city  to 
the  extent  of  807"  of  the  value  of  the  work  performed, 
except  in  so  far  as  it  relates  to  the  $50,000  for  the  plant, 
which  is  to  be  paid  for  at  the  rate  of  $10,000  per  month 
for  3  months  and  the  balance  upon  the  satisfactory 
completion  of  the  work.  ,   , 

"This  arrangement  to  be  embodied  itj  a  contract, 
the  terms  of  which  are  to  be  mutually  satisfactory  to 
the  city  and  our  company. 

On  this  arrangement  the  Commissioner  of  Works 
reported  as  follows :  "Marine  work  at  this  season  of 
the  year  is  hazardous  and  comparatively  slow,  owing 
to  storms  which  are  encountered  and  the  impossibility 
of  a  plant  working  in  open  water  under  such,  condi- 
tions; furthermore,  the  progress  of  one  day  may  be 
largely  nullified  by  a  storm  on  the  succeeding  day.  It 
is  therefore  possible  that  the  work  may  not  be  entirely 
complete  this  year. 

"It  is  exceedingly  difficult  to  form  a  fair  estimate 
of  the  cost  of  work  of  this  character  :at  this  season, 
and  a  very  considerable  leeway  must  of  necessity  be 
permitted  because  of  weather  and  other  conditions 
{•eyond  human  control.  If  the  water  is  reasonably 
quiet,  permitting  comparatively  continuous  operation, 
I  am  of  the  opinion  that  the  entire  work  may  be  com- 
pleted for  approximately  $200,000,  and  should  be  fin- 
ished before  the  end  of  the  present  year.  If  lake  con- 
ditions, however,  should  prove  unpropitious,  it  will 
be  necessary  to  adopt  temporary  methods  for  securing 
the  intake  as  well  as  may  be,  and  to  postpone  the  com- 
pletion of  the  work  until  next  Spring,  which  would 
involve  additional  risk. 

"You  will  gather  from  the  foregoing,  that  it  is  im- 
possible to  reasonably  predicate  an  accurate  estimate, 
inasmuch  as  wages,  etc.,  continue  irrespective  of  the 
weather  conditions  until  the  work  is  closed  down  for 
the  season  or  completed  as  the  case  may  be." 


Brighter   Building  Prospects   in  St.  Thomas 

Building  prospects  in  St.  Thomas,  Ont.,  are  bright- 
er than  they  have  been  for  many  months  accorditig 
to  local  contractors  and  builders.  The  Ponsford  Con- 
struction Company  report  that  they  have  more  bus- 
iness along  the  residential  construction  line,  this  fall 
than  they  have  had  in  two  or  three  years  and  the  Greeti 
Lumber  Company  also  report  a  general  brightening 
up  in  all  lines. 

The  reduction  in  building  costs,  including  unskill- 
ed labor,  has  been  15  to  20  per  cent,  during  the  past 
few  months,  the  contractors  estimate.  In  some  lines 
of  lumber  the  reduction  runs  from  25  to  40  per  cent,  and 
there  has  also  been  quite  generous  decreases  in  the 
prices  of  brick,  lime,  glass  and  other  material. 

Cement  prices  have  been  slightly  reduced  but  it  is 
not  expected  that  there  will  be  any  big  decline  in  the 
cost  of  this  commodity  until  the  Chippawa  Power  Can- 
al is  completed. 
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Several  stone  and  stucco  houses  are  reported  to  be 
under  construction  this  fall  in  the  city  and  vicinity. 
The  cost  of  this  type  of  dwelling  is  considerably  less 
than  brick  or  cement  and  the  time  required  to  complete 
the  building  much  less.  Stucco  is  also  being  used  to 
renovate  a  number  of  old  houses  in  the  city. 

All  the  contractors  and  builders  declare  that  the 
present  is  an  excellent  time  to  build.  The  costs  are 
now  down  to  a  level  where  persons  of  moderate  means 
can  undertake  the  erection  of  a  home.  A  house  that 
last  year  cost  $5,000  to  build  can  now  be  constructed 
for  approximately  $4,000. 


A  Small  House  Suggestion 

Plan  of  a  Single-Storey  Moderately 
Priced  Dwelling  of  a  Type  that  a 
Contractor    Can     Profitably     Copy 

The  accompanying  floor  plan  and  illustration  are 
of  a  dwelling  of  the  five-room  bungalow  type,  erected 
on  the  Massey  Estate,  Danforth  District,  Toronto, 
by  Messrs.  Young  and  Ronson.  The  company  has 
secured  a  number  of  valuable  sites  on  Bryant  Avenue 
and  intend  erecting  at  least  ten  dwellings  of  the  above 
type. 

The  bungalow  is  of  solid  brick  construction,  red 
pressed  brick  being  used  for  the  front  and  sand  lime 
brick  for  the  rear  and  side  walls.  The  front  entrance 
is  directly  into  the  living  room,  which  is  9  feet  by  11 
feet,  with  oak  hardwood  flooring  and  fir  trim.    A  pleas- 


ing feature  of  this  room  is  the  built-in  book  cases  on 
either  side  of  the  double  entrance  to  the  dining  room, 
as  shown  on  the  plan.  The  dining  room  is  9  feet  by 
9  feet,  and,  like  the  living  room,  is  laid  with  oak  hard- 
wood floors  and  fir  trim.  A  convenient  feature  of  this 
room  is  the  service  pantry  between  it  and  the  kitchen. 
The  latter  room  is  9  feet  by  8  feet  6  inches,  with  birch 
double  flooring  and  fir  trim,  and  enters  on  a  large 
summer  kitchen  at  the  rear  and  bath  room,  7  feet  by  6 
feet,  with  lavatory  accommodation,  on  the  right.  The 
bedrooms,  one  off  the  living  room  and  the  other  oflf  the 
dining  room,  are  identical,  with  the  single  exception 
that  the  front  one  is  laid  with  oak  hardwood  flooring 
while  birch  double  flooring  is  used  in  the  rear  room. 

The  entire  layout  was  planned  with  special  attent- 
ion to  the  utilization  of  every  available  bit  of  space. 
The  house  is  well  lighted,  fceing  equipped  with  two 
large  double  windows  of  the  casement  type  at  the 
front,  and  another  on  the  dining  room  at  the  side. 
These  windows  add  considerably  to  the  attractiveness 


of  the  exterior  appearance.  The  other  rooms  are  light- 
ed by  single  windows.  The  owners  intend  dev.ating 
slightly  from  the  above  plan  on  the  remainder  of  the 
houses  to  be  erected,  by  making  the  dining  room  9 
feet  by  11  feet  instead  of  9  feet  by  9  feet,  and  the  l:v- 
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ing  room  9  feet  by  9  feet  instead  of  9  feet  by  11  feet, 
and  they  also  intend  adding  another  foot  to  the  width 
of  the  bedrooms.  The  house  is  wired  for  electric  light, 
is  heated  by  a  pipeless  furnace  and  may  well  be  desig- 
nated a  model  home  for  the  workman  who  wants  a 
neat,  up-to-date,  moderately-priced  dwelling. 


Trade  Incorporations 

Ontario  Foundation  &  Engineering  do.  Ltd..  with  head 
office  ait  Toronto,  capital  $50,000,  to  carry  on  the  business 
of  contractors  builders,  roofers,  etc. 

The  Double  Wall  Construction  Co.,  Ltd.,  with  head 
office  at  Winnipeg,  capital  $20,000,  to  carry  on  the  business 
of  building  contractors  and  engineers. 

George  J.  Atwell  Co..  Limited,  with  head  office  at 
Montreal,  capital  $100,000,  to  carry  on  the  business  of 
builders,  engineers  and  contractors. 

Red  Wing  Quarry  Company,  Ltd.,  with  head  office  at 
Redwater,  Ont.,  capital  $500,000.  to  carry  on  the  business  of 
quarry  masters  and  stone  merchants. 

Les  Construction  Moderne,  Ltee.,  with  head  office  at  Que- 
bec, capital  $20,000,  to  carry  on  the  business  of  house  builders. 

Modern  Homes,  Ltd.,  with  head  office  at  Montreal, 
capital  $40,000,  to  carry  on  the  business  of  building 
contractors. 


Combustion    Engineering  Corporati>'i 
issued  a  bulletin  describing  the  Coxe  Stoker, 
is  unusually  well  illustrated. 


trt    Vork.  'lave 
The  booklet 
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Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


Twenty-five  business  premises  and  ten  residences  were 
destroyed  in  a  recent  fire  which  occurred  at  Hatton,  Sask., 
resulting  in  a  monetary  loss  of  between  $400,000  and  $500,000. 
Nov.  11  next  the  raltepayers  of  St-  Thomas,  Ont.,  will 
vote  on  by-law  to  spend  $100,000  on  the  erection  of  a  Mem- 
orial   Hospital. 

The  Concrete  Pipe  &  Products  Company,  Ltd.,  of 
Hamiilton,  Onlt.,  have  opened  an  ofKce  at  736  King  Street 
E.,  Hamilton,  and  are  exhibiting  a  display  of  concrete 
products. 

It  has  been  announced  that  a  new  course  in  town- 
planning  has  been  arranged  for  students  in  /the  fourth  year, 
civil  engineering.  School  of  Practical  Science,  University 
of  Toronto. 

Building  permits  issued  at  Toronto  last  month  total- 
led $1,865,522,  bringing  the  total  for  the  first  nine  months 
of  this  year  to  $17,721,522,  or  $2,244,818  below  last  year's 
figure  for  the  same  period. 

A  recent  report  states  that  1,200  men  will  be  given  em- 
ployment on  the  construction  of  a  branch  line  of  the  C.  P.  R. 
from  Kipawa,  Ont.,  to  Desquinze,  Ont.,  68  miles,  by  the 
contractors,  Angus   and  Taylor. 

According  to  figures  presented  at.  a  recent  meeting  of 
the  Dominion  Fire  Prevention  Associaion,  at  Ottawa,  loss 
by  fir^  in  Canada,  up  to  the  end  of  August' is  $6,000,000  ahead 
of   last  year's   figure   for   the   same   period. 

The  contract  for  the  construction  of  Toronto's  "White 
City",  along  the  Simnyside  waterfront,  has  been  let,  and  an 
early  start  on  the  construction  of  several  amusement  booths 
is  anticipated.  Next  summer  should  see  Toronto's  new  am- 
usement  centre   well   under  way. 

The  annual  meeting  of  the  Canadian  Deep  Waterways 
and  Power  Association  will  be  held  at  the  City  Hall,  Ham- 
ilton, on  Tuesday  and  Wednesday,  November  1st  and  2nd. 
The  report  of  the  engineers  on  this  project  will  be  con- 
sidered and  plans  for  next  year's  campaign  will  be  laid. 
The  province  of  Manitoba  leads  in  housing  progress. 
A  recent  report  showis  loams  advanced  by  the  government 
to  the  various  municipalities  totalling  $5,000,000,  and  a 
total  of  1400  houses  constructed.  A  large  percentage  of 
this  construction  work  was  carried  out  in  Winnipeg. 

The  Executive  Committee  of  the  Hudson  Valley  Fed- 
erated Chamber  of  Commerce,  of  New  York,  has  declared 
itself  as  opposed  to  the  proposed  St.  Lawrence  Ship  Canal 
scheme.  The  committee  protests  that  this  project  would 
mean  the  prosperity  of  Canadian  cities  at  the  expense  of 
American  cities. 

The  ratepayers  of  Georgetown,  Ont.,  recently  passed,  by 
a  large  majority  the  bylaw  to>  extend  the  town's  wateworks 
system.  The  sum  of  $60,000  will  be  expended  to  procure  an 
additional  supply  of  water  from  springs  on  the  Cleave  prop- 
erty. It  is  estimated  this  new  undertaking  will  increase  the 
daily    capacity    by    500,000    gallons. 

Hamilton's  total  value  of  building  per>mits  issued  during 
the  past  month  was  $802,875,  which  shows  a  big  increase  over 
the  1920  figure  for  this  month,  which  was  $.328,400.  Last 
month's  large  figure  brought  the  total  for  the  first  nine 
months  of  this  year  to  $3,841,675,  compared  with  $3,660,695, 
for  the  same  period  last  year. 

Building  statistics  ait  London,  Ont.,  to  end  of  Sep- 
tember, this  year,  show  the  largest  total  for  any  similar 
period  in  the  history  of  the  city,  the  figures  being  $2,044,645 


for  1,096  permits.  The  previous  high  mark  for  the  first  nine 
months  was  made  in  1919,  when  the  total  reached  $1,735,685. 
The  total  permits  issued  for  September  were  118,  value 
$171,035. 

The  Bishopric  Manufacturing  Co.,  of  Ottawa,  have 
arranged  to  take  over  the  entire  production  of  the  magnesite 
mines  owned  by  Wilson,  Paterson  &  Giflford,  of  Montreal, 
and  will  convert  this  product,  under  their  own  patents, 
into  the  high  grade  stucco,  known  as  Firestone  stucco- 
Magnesite  stucco  has  been  used  with  success  throughout 
the  United  States  for  years,  and  the  Quebec  product  has 
been  pronounced,  by  Sir  Mm.  Fernsides,  Sheffield,  Uni- 
versity, England,  the  greatest  living  authority  on  magnesite, 
to  be  equal  in  quality  to  the  best  European  or  California 
magnesite. 

The  officers  elected  for  the  coming  year,  by  the  Dom- 
inion Fire  Prevention  Association,  at  the  closing  luncheon 
of  their  annua^l  gaithering  held   recently  in   Ottawa,  were: — 

Honorary  president.  Sir  Henry  Drayton,  Minister  of 
Finance  for  Canada;  President  W.  H.  Shapley,  Toronto, 
re-elected;  vice-president,  J.  P.  Ang'lin,  of  Montreal;  sec- 
rotary.  G.  D.  Finlayson,  Ottawa;  executive  committee, 
E.  H.  Trowern,  Ottawa,  Tom  Moore,  Ottawa,  T.  Learie, 
Toronto,  J-  M.  Mackendrick,  Gait,  Ont.,  James  Armstrong, 
Kingston,  P.  J.  Jobin,  Quebec,  Charles  Heath,  Winnipeg; 
legislative  committee,  R  J.  Wickman  of  Montreal,  W.  E. 
Ix)ng,  Toronto,  and  E.  M.  Trowern,  Ottawa;  educational 
committee,  Jcvhn  Stiles,  G.  F.  Lewis,  Toronto,  and  A.  S. 
Crighton,  Toronto,  committee  on  building  construction, 
J.  P.  Anglin,  Montreal,  Tom  Moo^re,  Ottawa,  George  F. 
Ptrice,  Toronto;  committee  on  public  fire  protection,  J.  B. 
Laidlaw.  Toronto,  Chief  Robert  Burnett,  Ottawa,  Geo. 
Greenfiild,  Montreal;  representatives  on  fire  college  com- 
mittee. Prof.  Alex  Macphail,  Kingston,  J.  N.  Mackendrick, 
Gait,  and  Chief  Robert  Burnett,  Ottawa. 

At  a  meeting  of  directors  of  Canada  Cement  Company 
recently  at  Montreal,  Frank  P.  Jones,  vice-president  and 
general  manager  of  the  company,  was  appointed  to  the 
presidency,  to  fill  the  vacancy  caused  by  the  recent  death 
of  Senator  Edwards.  There  was  another  vacancy  in  the 
board  caused  by  the  death  some  weeks  ago  of  J.  M-  Kilbourn 
of  Owen  Sound,  one  of  the  vice-presidents.  In  view  of 
the  elevation  of  Mr.  Jones,  this  left  two  of  the  vice- 
presidential  positions  vacant.  These  were  filled  by  the 
appointment  of  A.  C.  Tagge,  an  officer  of  the  company  who 
has  been  on  the  board  for  some  years,  and  Henry  Jones 
Fuller  of  New  York,  president  of  Canadian  Fairbanks 
Company  Ltd.  The  vacancies  on  the  board  were  filled  by 
the  appointment  of  Gordon  C.  Edwards,  Ottawa,  and  T.  A. 
Russell,  Toronto.  It  is  understood  here  that  Mr.  Tagge 
will   assume   the   general   managership. 


Obituary 

Major  Stuart  Mills  Thorne,  of  Toronto,  died  in  that 
city  recently  from  heart  trouble.  Deceased  was  born  at 
Lloydtown,  Ont.,  forty-one  years  ago  and  was  educated  at 
the  University  of  Toronlto,  from  which  he  graduated  with 
the  degree  B.  Sc.  Major  Thorne  joined  the  No.  7  Tun- 
neling Company  and  proceeded  overseas  in  1915  and  was 
with  this  company  until  its  disbandmenit,  when  he  joined 
the  Fifth  Engineers.  During  his  military  operations, 
Major  Thorne  received  the  decorations  M.  C.  and  Croix  de 
Guerre.  After  his  discbarge  in  1919,  Major  Thorne  took 
charge  of  mining  operations  at  the  Golconda  Mines.  At 
the(  time  of  his  decease  he  was  in  charge  of  the  construction 
of  a  section  of  the  hydro-electric  power  development  canal 
at  Chippawa. 
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Municipal  Ownership  and  Business 
Administration 

Sir  Joseph  Flavelle,  cliairman  of  the  Board  of  Dir- 
ectors of  the  Grand  Trunk  Railway  System,  and  Mayor 
T.  L.  Church,  of  Toronto,  hold  diametrically  opposite 
views  regarding  municipal  ownership  of  our  public 
utilities  and  the  purposes  to  which  they  should  be  put. 
Sir  Joseph  says,  in  a  recent  letter  addressed  to  the 
Right  Honourable  Arthur  Meilghen,  Prime  Minister 
of  Canada,  that  "it  should  be  remembered  that  owner- 
ship by  the  pu'blic  establishes  no  exemption  from 
conditions  inseparable  from  successful  business  ad- 
ministration. No  business  can  survive  if  it  is  the 
con.stant  target  of  unfavorable  comment  and  if  the 
management  is  subject  to  sustained  critical  and  un- 
friendly examinations." 

The  Mayor  of  Toronto  thinks  otherwise.  In  his 
mind  there  is  no  connection  between  municipal  t)\vner- 
ship  and  business-like  administration.  Political  ex- 
igencies sjtand  first  in  His  Worship's  mind.  The  pub- 
lic must  be  pleased  so  that  they  will  vote  for  the  man 
who  pleases  them ;  then  they  will  not  care  whether 
their  business  is  properly  managed  or  not.  With  in- 
disputable proof  that  the  cost  of  operation  of  the 
Toronto  transportation  system  demands  a  seven-cent 
fare,  or  close  to  it.  Mayor  Church  advocates  a  five-cent 
fare—because  he  knows  the  rank  and  file  of  the  citizens 
would  rather  pay  five  cents  than  seven  cents.  It  is 
immaterial  to  him— a  mere  detail— that  this  would  in- 
evital>ly  involve  a  further  strain  on  Toronto's  tax- 
payers. It  is  a  mere  detail  in  his  calculations  that 
the  individual  tax-payer  in  Toronto  pays  more  than 
twice  as   much   as   the   individual   ta.x-payer  in    Mon- 


treal~a  mere  detail  that  under  his  administration  the 
tax  rate  in  the  city  has  increased  from  19»4  mills  in 
1914  to  33  m.lls  in  1921 — in  sjjite  of  large  increases 

in  assessments. 

Nor  does  Mayor  Church  agree,  apparently,  with 
Sir  Joseph  Flavelle  that  a  business  cannot  survive 
if  it  is  the  constant  target  of  unfavorable  comment 
and  if  the  management  is  subject  to  sustained  critical 
and  unfriendly  examinations.  In  one  breath  Mayor 
Church  takes  the  cred/it  for  the  municipalization  of 
Toronto's  street  railway  system  and,  in  the  next,  sub- 
jects it  to  "unfavorable  comment"  and  makes  it  the 
"subject  of  sustained  critical  and  unfriendly  exam- 
inations." He  claims  to  be  responsible  for  the  app- 
ointment of  the  commission,  gives  his  hearty  approval 
to  their  selection  of  officers,  and  then  proceeds  to  put 
every  possible  obstacle  in  the  way  of  their  perform- 
ittg  the  functions  for  which  they  were  elected. 

Such  is  municipal  ownership  in  the  city  of  Toronto 
and  such,  in  general,  is  the  weakness  standing  behind 
the  municipahzation  of  our  public  utilities.  In  effect, 
there  should  be  no  difference  in  the  two  systems  ex- 
cept differences  of  minor  details,  only  remotely  assoc- 
iated with  the  management;  these  diifferences  are 
that  the  money  is  supplied  by  the  citizens  at  large, 
rather  than  by  a  small  group,  and  the  man- 
agement is  selected  by  the  citizens  at  large, 
rather  than  by  a  small  group.  The  underlying  prin- 
ciples of  operation  remain  absolutely  the  same  and 
no  more  important  statement  concerning  municipal 
ownership  was  ever  made  than  that  of  Sir  Joseph 
Flavelle  quoted  above  "that  ownership  by  the  public 
establishes  no  exemption  from  conditions  inseparable 
from  successful  business  administration."  In  other 
words,  the  administration  of  a  municipal  utility  must 
be  businesslike.  It  must  be  developed  along  lines 
as  aggressive,  as  sound  and  as  free  from  outside  in- 
terference as  must  the  administration  of  any  private 
industry. 

It  is  doubtful  if  Mayor  Church,  and  men  of  his  type, 
will  ever  realize  these  facts.  They  are  so  thoroughly 
saturated  with  the  idea  that  politics  is  the  supreme  end, 
and  everythin,g  else  in  life  merely  a  means  to  that 
end,  that  their  influence  is  a  factor  that  will  always 
have  to  be  contended  with.  There  is  grave  danger 
that  rtien  of  Mayor  Church's  type  will  eventually  dis- 
credit munici|)al  ownership  entirely  in  the  public  mind. 
Unless  the  idea  prevails  that  public  ownership  is  in- 
separable from  successful  bu>*iness  administration, 
municipal  ownership  is  doomed. 


The  Trend  of  Building  Costs 


It  is  not  an  ea.sy  matter  to  answer  the  questions 
as  to  just  how  far  building  costs  have  receded,  but  one 
fact  at  least  stands  out  prominently,  namely,  that  the 
amount  of  building  is  not.  however  you  look  at  it. 
greatly  in  excess  of  a  year  ago,  over  the  same  period. 
1  his  is  in  spite  of  the  fact  that  the  demand  for  build- 
ing, and  especially  for  homes,  is  as  insistent  as  ever. 
One  conclusion  only,  therefore,  can  be  reached:  the 
public  is  not  satisfied  that  the  price  of  building  has 
been  reduced  as  much  as  it  ought  to  be.  or  as  much  as 
it  will  be  in  the  near  future. 

What  the  future  will  offer  in  the  way  of  prices 
{nust.  of  course,  remain  largely  a  matter  of  conjecture, 
but  an  analysis  in  a  general  way  of  what  has  taken 
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place  during  the  past  few  months  indicates  the  present 
status  of  the  cost  of  building. 

Building  costs  are  made  up  of  a  number  of  fact- 
ors-freight rates,  money  rates,  cost  of  building  mat- 
erials, and  wages.  In  spite  of  efforts  by  different  or- 
ganizations—efforts which  are  still  being  continued- 
no  reduction  whatever  has  been  made  in  the  freight 
rates  on  building  materials.  In  view  of  the  shortage 
of  homes  and  the  unemployment  situation,  this  seems 
unfortunate,  but  the  railways  answer  is  that  they  must 
consider  the  proposition  from  a  business  viewpoint. 
They  are  responsible  for  operating  the  railways  so 
that  expenses  shall  not  exceed  revenue,  and  at  the  pre- 
sent time  they  cannot  see  that  any  reduction  would  as- 
sist in  that  direction. 

Next  there  is  the  question  of  borrowing  money. 
In  this  connection,  there  is  a  wide  divergence  in  prac- 
tice and  very  little  apparent  reason  in  the  divergence 
The  writer  knows  of  one  instance  where  a  first  mort- 
gage carried  a  rate  of  7^  per  cent,  and  the  second 
one,  a  rate  of  7  per  cent. ;  also  of  another  case  where 
the  first  mortgage  carried  6j^  per  cent,  and  the 
second  8  per  cent.  One  often  hears,  also,  of  the  de- 
mand for  large  rebates  on  second  mortgages,  which 
amount  to  an  abnormally  high  rate,  though  it  may  not 
appear  on  the  surface.  The  fact  is  that  money  is 
difficult  to  get  on  mortgage,  at  any  price.  The  reason 
for  this  lies,  of  course,  in  the  excellent  opportunities 
offering  today  in  other  fields  of  investment.  Even 
Dominion  bonds  yield  slightly  over  6  per  cent,  and 
many  industries,  with  excellent  promise,  some  of  them 
with  dividends  payable  in  New  York,  yield  all  the 
way  up  to  12  per  cent.  When  one  considers,  in  ad- 
dition, the  difficulty  the  mortgagee  has  in  collecting 
his  money,  it  is  not  hard  to  see  the  reason  for  the  un- 
popularity of  either  first  or  second  mortgages,  at  rates 
which  appeal  to  the  average  house  holder  or  contrac- 
tor. This  would  seem  to  point  to  the  urgent  necessity 
for  financial  assistance  either  by  the  Dominion,  pro- 
vincial or  municipal  governments.  A  first  mortgage 
at  TYi  per  cent  and  a  second  mortgage  at  eight  per 
cent,  is  too  big  a  load  for  the  average  house  holder 
to  carry  and  particularly  the  working  man,  whose  in- 
come is  subject  to  such  incidentals  as  strikes  and  un- 
employment. 

The  next  item  to  be  considered  is  material  costs. 
These  enter  into  the  construction  of  the  building  in 
such  varying  quantities  that  it  is  impossible  to  suggest 
the  extent  to  which  prices  have  been  reduced.  It 
may  be  20  per  cent. ;  it  may  be  40  per  cent.  It  is  pro- 
bably, on  the  average,  well  above  the  lower  figure. 
Whether  the  reduction  in  this  direction  has  gone  as 
far  as  it  will  do  in  the  near  future,  is  another  difficult 
question.  In  certain  cases,  it  is  claimed  that  an  in- 
crease in  demand  would  immediately  increase  prices. 
In  others,  it  would,  undoubtedly  work  the  other  way. 
Many  material  houses  have  accepted  considerable  loss 
through  attempting  to  turn  a  high  priced  stock  over 
at  a  figure  that  would  create  a  demand. 

Finally,  what  is  the  labor  situation?  Perhaps  the 
recession  here  is  greater  than  the  general  public 
knows ;  it  certainly  is  greater  than  labor  itself  will 
admit.  Though  written  agreements  or  verbal  under- 
standings may  indicate  that  carpenters,  masons  and 
others  are  receiving  the  same  wages  as  a  year  ago, 
or  two  years  ago,  the  fact  remains  that  unemployment 
has  compelled  workmen  to  compete  against  one  an- 
other. Carpenters  a  year  ago  were  getting  90  cents, 
now  they  are  glad  to  take  80  cents.    Perhaps  the  big- 


gest drop  is  in  common  labor,  which  is  reported  avail- 
able all  the  way  from  25  cents  to  40  cents. 

With  the  lower  wages,  there  also  seems  to  be  a  ten- 
dency to  greater  efficiency  and  less  slacking;  still 
there  is  far  too  much  of  the  latter  apparent.  A  few 
days  ago  a  contractor  received  a  letter  from  the  owner 
of  a  property  undergoing  repairs,  that  he  was  pleased 
to  see  that  his  workmen  were  efficient  and  zealous  of 
their  employer's  time.  A  few  years  ago  it  was  the 
occasional  slacker  that  brought  forth  a  letter  of  pro- 
test, but  in  recent  years  we  have  become  accustomed 
to  this  type  of  labor  and  it  is  the  exception  that  now 
creates  comment.  We  cannot  feel  otherwise  than  that 
this  is  still  the  big  element  in  the  cost  of  building 
and  the  big  element  in  re-establishing  the  confidence 
of  the  man  who  has  money  to  build  with.  "Labor" 
can  do  more  to  revive  building  activity  than  can 
any  other  section  of  the  trade.  When  capital  regains 
confidence  in  the  sincerity  of  labor  to  do  its  utmost 
to  reduce  the  cost  of  building,  we  are  confident  that 
much  new  work  will  be  started. 


Good  Wages 
and  Free  Labor 

It  was  pointed  out  recently  by  Governor 
Ephraim  F.  Morgan  of  West  Virgina,  in  a  state- 
ment in  the  New  York  Commercial,  that  40% 
of  the  bituminous  coal  produced  in  this  country 
is  from  mines  where  non-union  labor  is  employ- 
ed. He  says,  in  speaking  of  the  leaders  of  the 
United  Mine  Workers:  Under  the  present  wage 
scale  they  have  found  it  an  impossibility  to 
lessen  the  tonnage  from  the  non-union  districts." 
After  a  long  course  of  rioting  and  murder  which 
received  countenance  or  apology  from  the 
national  leaders,  developing  into  an  armed 
insurrection  which  only  the  United  States  Army 
could  suppress,  these  mine  leaders  discovered 
more  than  the  governor  ascribes  to  them,  or  at 
least  would  have  found  it  if  they  possessed  an 
intelligent   sense    of   proportion. 

They  themselves  had  stimulated  the  non- 
union production  by  the  encouragement  of  loaf- 
ing, costly  labor  conditions  and  excessive  wage 
demands  among  union  workers.  The  per  capita 
production  of  the  non-union  miner  is  far  greater 
than  that  of  the  unionized  worker  His  labor 
conditions  are  eminently  tolerable,  his  net  wages 
are  as  good  or  better,  and  he  has  practically 
continuous  work  against  fewer  days  a  week  in 
the  unionized  districts.  When  will  labor  begin 
to  understand  that  a  union  is  a  means  and  not 
an  end?  If  the  workman  can  secure  better 
conditions  in  the  open  shops  of  the  United  States 
Steel  Corporation,  is  it  any  wonder  that  93% 
of  that  corporation's  employees  were  not  in 
sympathy  with  the  indefensible  strike  of  two 
years  ago?  To  judge  from  the  utterances  of 
some  labor  apologists,  and  more  particularly 
those  who  carry  their  half-baked  economics  into 
the  pulpit,  a  strike  is  something  good  for  its  own 
sake  and  a  union  is  an  end  in  itself.  Everybody 
is  looking  around  for  signs  of  better  times. 
The  non-unionized  miner  is  one  of  them,  and  he 
is  getting  big  wages  at   that. — Barron's    Weekly 
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No.  65. 


Canada's  Engineers— 1  W  B.  Blackman 


In  studying  the  careers  of  Canadian  engineers,  it 
is  remarkable  to  find  how  many  of  them  come  to  this 
country  from  the  Old  Land,  bringing  with  them  a  thor- 
ough knowledge  of  and  ripe  experience  in  British  en- 
gineering practice,  that  have  been  instrumental  in  plac- 
ing the  cities  of  Canada  on  a  high  plane  as  far  as  the 
ability  of  their  municipal  engineers  is  concerned.  .In 
this  series,  several  city  and  town  engineers,  whose 
sketches  have  been  presented,  have  received  their  in- 
sight into  engineering  mysteries  in  the  Mother  Land 
and  in  this  particular  instance  it  is  a  pleasure  to  pre- 
sent another  such  engineer-Mr.  J.  W.  B.  Blackman, 
city  engineer  of  North  Vancouver,  B.  C.  Mr.  Black- 
man,  who  has  been  engaged  in  practice  in  this  country 
for  the  past  12  years,  was  born  in  Kent,  England,  in 
1878,  and  was  educated  at  Highbury  House  College,  St. 
Leonard's-on-Sea,  Sussex.  After  his  schooling,  he 
became  assistant  master  at  the  Brighton  College  of 
Engineering  and  Science  and  was  also  engaged  for 
over  six  years  in  practice  at  Brighton,  carrying  out 
various  sewage  disposal  and  similar  schemes. 

In  March,  1909,  Mr.  Blackman  was  appointed  city 
engineer  of  New  Westminster,  B.  C,  which  appoint- 
ment he  held  until  he  applied  for  leave  of  absence  to 
join  the  Canadian  Expeditionary  Force,  which  h*  did 
in  January  1917.  During  the  time  he  was  at  New 
Westminster  several  million  dollars  worth  of  public 
works  was  successfully  carried  out,  including  the  con- 
struction of  the  25  inch  steel  water  main  from  Lake 
Coquitlam  to  the  city  of  New  Westminster,  also  the 
laying  of  a  13  inch  steel  main  across  the  Eraser  River 
to  the  Richmond  municipality  and  the  building  of  a 
five  million  gallon  reservoir.  .Mr.  Blackman  wrote  an 
article  on  this  work  which  was  published  by  the  In- 
stitution of  Municipal  and  County  Engineers  of  Great 
Britain,  for  which  he  received  the  first  prize.  He 
also  designed  and  constructed  the  main  drainage  system 
comprising  some  60.7  miles  of  pipes  varying  from  8 
inches  to  78  inches  in  diamet«r. 

Mr.  Blackman  was  also  engineer  for  the  joint 
Burnaby-New  Westminster  scheme,  in  which  a  mon- 
olithic, re-inforced  concrete  conduit,  elliptical  in  shape 
varying  from  5'  3"  x  6'  6"  to  8'  6"  x  8'  6"  was  con- 
structed. .These  works  were  completed  with  the  ex- 
ception of  a  few  hundred  feet  of  the  Burnaby-New 
Westminster  joint  trunk  sewer.  When  completed  this 
project  will  cost  $1,230,000.00.  Mr.  Blackman  wrote 
an  article  on  it  which  was  published  by  the  Institute 
of  Municipal  and  County  Engineers  and  for  which  he 
was  awarded  the  first  prize.  In  addition  to  the  fore- 
going, all  paved  streets  and  sidewalks  in  New  West- 
minster amounting  to  several  miles  were  constructed 
during  his  regime. 

Mr.  Blackman  took  a  commission  in  the  Canadian 
Railway  Troops  in  January,  1917,  and  was  promoted  to 
adjutant  of  the  B.C.  Company.  After  arrival  in  Great 
Britain  he  was  seconded  to  the  Imperial  War  Office 


for  special  engineering  duty  under  General  Sir  Edwin 
Rabin.  His  first  undertaking  was  to  build  a  large 
Aerodrome  consisting  of  some  53  buildings  and  costing 
several  million  dollars.  This  work  included  the  build- 
ing of  a  railway  to  take  th:  materials  to  the  works. 
Complete  sewage  disposal,  water  supply,  and  fire 
protection   schemes   were   installed. 

He  was  afterwards  promoted  to  the  chief  water 
engineer's  staff  and  selected  to  represent  the  war  of- 
fice as  their  expert  for  a  special  mission  to  France  to 
search  for  water  for  a  large  American  camp.  After  a 
careful  geological  reconnaissance  water  was  dis- 
covered and  a  successful  scheme  was  carried  out  upon 
Mr.  Blackman's  design.     For   this   work  he   was  pro- 


Mr.  J.  \V.  H.  IJla.kiiimi. 

moted  to  the  rank  of  captain  and  placed  in  consulting 
charge  of  no  less  than  40  military  and  naval  water  sup- 
plies scattered  from  the  British  Isles  to  France. 

Upon  return  from  overseas  Capt  Blackman  was 
appointed  to  his  former  position  of  city  engineer  for 
the  city  of  New  Westminster  but  accepted  an  appoint- 
ment as  consulting  engineer  for  some  special  work  in 
hard  surfacing  the  highways  for  the  city  of  Chilliwack 
and  the  provincial  government  of  British  Columbia. 
In  March,  1920,  Capt.  Blackman  was  selected  from  a 
large  number  of  applicants  to  be  city  engineer  of 
North   Vancouver,   the   position   he  now  holds. 

Mr.  Blackman  is  a  member  of  the  Engineering 
Institute  of  Canada,  a  member  of  the  American  Soc- 
iety of  Civil  Engineers,  a  member  of  the  Institution 
Municipal  and  County  Engineers  of  Great  Britain,  and 
he  is  also  a  registered  professional  engineer  of  British 
Columbia. 
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The  London-Lambeth  Highway 

A  Six-Mile  Stretch  of  Concrete  Road,  Part  of  the  Ontario  Provincial 
System,  Built  Expeditiously  by  Well  Organized  Methods 
—Mechanical  Equipment  of]  High  Order 


Running  southwest  from  London,  Ontario,  to  a 
point  beyond  Lanibeth--approximately  6  miles— a  con- 
crete road  has  just  been  completed  that  is  considered 
one  of  the  finest  units  of  the  provincial  highway  sys- 
tem. As  the  main  artery  entering  London  from  the 
west,  it  has  been  carrying  very  heavy  traffic  and  with 
the  improved  service  that  is  ottered  by  its  recon- 
struction, it  will  bear  an  even  more  intense  load  than 
heretofore.  For  this  very  important  link  in  the  18U0- 
mile  interurban  highway  scheme  of  Ontario,  the  gov- 
ernment selected  cement-concrete  as  the  desirable 
paving  material,  replacinjg  an  old  gravel  road  that 
was  well  worn  and  cut  up.  In  the  construction  of 
this  highway  the  contractors  have  follcnved  metlu)ds 
that  resulted  in  its  very  speedy  completion  and  which, 
in  view  of  the  large  amount  of  mechanical  equipment 
used,  enabled  them  to  expeditiously  and  efficiently 
handle  all  the  involved  operations  pertaining  to  the 
construction  of  a  good  concrete  pavement,  ihi*  art- 
icle will  briefly  outline  the  general  scheme  followed 
by  the  contractors-the  Lumsden  Eng.neering  & 
Transport  Co.  Ltd.,  of  Toronto— in  the  paving  of  this 
6  miles   during   the   past    summer. 

Starting  at  Elwood  Avenue  and  WharncHflfe  Rd., 
in     the     city     of     London,     the     new     pavement  fol- 


Gravel  excavated  by  drag-line. 

lows  the  latter  street,  the  first  hali  mile  being  on  the 
boundary  between  the  city  and  the  county.  The 
normal  width  of  the  new  road  is  20  ft.,  but  along 
this  portion  the  width  has  been  extended  5  ft.  on  the 
city  side  and  provided  with  curb  and  gutter.  The 
20  ft.  width  obtains  thereafter  to  the  village  of  Lam- 
beth, the  miain  corners  of  which  are  a)bout  5  miles 
distant  from  the  outer  I'mits  of  the  city  of  London. 
The  road  also  extends  1,000  ft.  west  from  Lambeth, 
on  the  way  to  Windsor  and  3,000  ft.  south  on  the 
route  to  St.  Thomas. 

The  road  is  of  one-course  concrete  with  no  rein- 
forcement except  over  culverts,  the  pavement  measur- 


ing 6"  deep  on  the  sides  and  8j4"  at  the  centre.  Con- 
crete culverts  were  built  at  all  low  points  and  on  each 
side  is  provided  a  5  ft.  shoulder  and  the  government  8 
ft.  by  2y2  ft.  standard  edge.  No  other  drainage  has 
been  found  necessary  except  where  soft  spots  in  the 
sub-grade  have  been  found,  in  which  case  the  road 
has  been   undertilcd  at  a  point  about  one   foot   from 


The  bins  at  the  gravel  'pit. 

the  edge.  For  this  purpose  about  12,000  feet  of 
field   tile   have   been   ]jut   in. 

The  new  surface  has  been  laid  on  the  old  gravel 
road,  3  or  4  in.  of  which  was  scratched  off  prior  to 
reconstruction.  The  only  soft  spots  on  the  road  are 
at  a  small  fill  in  Lannbeth  and  in  the  half  mile  stretch 
in  the  city  of  London.  In  the  latter  case,  gravel  was 
first  spread  over  the  sub-soil  before  paving. 

In  determining  the  procedure  to  be  adopted  in  the 
construction  of  the  road,  the  contractors  made  use 
of  the  old  London  and  Lake  Erie  Traction  gravel  pit, 
which  is  located  about  3,000  ft.  south  of  the  main 
corners  of  Lambeth.  This  pit,  which  was  purchased 
by  the  government,  was  five  acres  in  extent  and  wat- 
ered by  a  small  stream  at  its  Avestern  extremity.  The 
contractors  adopted  this  point  as  their  supply  centre 
and  there  established  their  camp. 

The  work  was  commenced  at  the  London  end, 
giving  a  maximum  haul  of  about  6  miles,  which  of 
course  was  gradually  decreased  as  the  paving  prog- 
ressed. 

The  gravel  was  excavated  at  first  by  a  3^  yd.  drag- 
line, operated  by  a  steam  hoist,  the  digging  taking 
place  from  south  to  north,  with  the  plant  operating 
in  an  easterly  and  westerly  direction.  The  first  cut 
was  continued  until  a  depth  of  25  ft.  below  water  level 
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was  obtained  and  the  scraper  got  into  heavy  boulders 
and  clay,  when  the  cut  was  shifted.  This  digging  out- 
fit was  later  replaced  by  a  ^  yd.  dragline  f>perated 
by  an  electric  hoist.  This  change  was  necessitated 
because  the  capacity  of  the  original  |)lant  was  in- 
adequate. 

The  gravel  was  hoisted  by  the  drag  line  to  a  hopper 
55  ft.  high,  sunnounting  the  supply  bins.  In  the  top 
hoi)per  a  screen  sci)arated  the  large  stone,  so  that 
nothing  over  2^  in.  was  retained.  The  boulders 
were  deposited  in  a  waste  pile.  As  the  gravel  was 
adulterated  with  clay,  it  was  washed  on  screens  to 
which  were  directed  two  streams  of  water,  pumped 
from  a  pit  sei>arate  from  the  creek  and  main  pit,  so 
that  there  was  always  an  assured  supply  of  clean 
water  for  washing  purposes.  The  sand  and  dirty 
water  passed  out  through  the  perforations  of  the 
washing  screen  into  a  settling  tank,  which  was  so 
balanced  that  when  the  water  attained  a  pre-deter- 
mined  height,  it  automatically  tripped,  ejecting  the 
water  and  allowing  the  sand  to  be  collected.  The 
retained    stone    passed    into    the    bins.        From    the 


Pa\  ill}.'  operations  in  progress 

bottoms  of  the  bins  were  five  measuring  hoppers  oj>en- 
ing  over  the  truck  way  and  operated  by  one  lever. 
The  outlets  from  the  bins  into  the  hoppers  were  so 
arranged  that  the  desired  proportions  of  sand  and 
Stone  were  obtained. 

The  sand  and  gravel  batches  were  transported  to 
the  paving  site  by  a  fleet  of  7  Packard  5-ton  trucks, 
all  of  which  had  end  dump  bodies,  specially  fitted 
with  pivoted  partitions,  dividing  them  into  five  com- 
partments each,  a  compartment  containing  enough 
sand  and  stone  for  one  batch  of  concrete.  The  five 
compartments  on  each  truck  were  loaded  at  one  time 


by  being  spotted  under  the  measuring  hoppers  of  the 
supply  bins.  No  truck  needed  over  a  half  minute 
to  load  up.  The  cement  was  also  hauled  from  the 
supply  centre  near  the  pit  to  the  job  and  deposited 
in  piles  about  20  ft.  apart,  along  the  road  bed. 

The  concrete  was  mixed  in  a  |Efas  driven  14-E 
Koehring  paving  machine,  which  was  later  replaced 
by  a  21-E  Koehring  machine.  These  were  handled 
in  all  operations  by  one  man  and  it  is  worth  noting 
that  during  the  whole  season's  work  less  than  6  hours' 
delay  was  occasioned,  this  being  due  solely  to  cable 
breakage  and  not  to  any  breakdown  of  a  vital  part 
of  the  machine.  This  machine  handled  as  much  as 
700  ft.  of  road  a  day  and  3,500  ft.  a  week. 

Very  little  road  bed  preparation  was  necessary, 
as  the  old  gravel  road  formed  a  suitable  foundation. 
Merely  3  or  4  inches  was  scraped  off  with  a  scarifier 
and  grader  and  the  foundation  rolled  with  a  steam 
roller.  Grading  operations  were  kept  just  ahead  of 
the  mixer— never  more  than  500  ft.  in  front.  This 
was  decided  upon  to  enable  the  heavy  trucks  to  work 
right  up  to  the  mixer  during  inclement  weather. 

Water  for  mixing  and  sprinkling  was  pumped  by 
a  C.  H.  &  E.  triplex  pump,  excepting  for  IVi  miles 
out  of  London,  when  a  connection  was  made  to  the 
T,<mdon  mains.  As  the  work  pwogressed  other 
sources  of  supply  were  obtained,  the  maximum  pump- 
age  distance  being  2^^  miles. 

Steel  forms  were  used  for  confining  the  concrete 
which  was  handled  by  three  spreaders  and  two 
finishers,  who  used  the  belt  and  roller  method  of  finish- 
ing the  surface.  An  expansion  joint  of  the  Elastite 
tyi>e  was  provided  every  50  ft.,  the  surface  being  fin- 
ished at  these  points  with  a  split-float.  After  finish- 
ing the  concrete  was  covered  with  earth  from  the 
roadside,  sprinkled  and  allowed  to  cure  for  three  weeks. 

The  contractors  maintained  a  camp  in  the  vicinity 
of  the  pit.  Avith  cook  houses  and  camp  buildings  oflF- 
ering  accommodation  for  125  men.  There  was  also 
a  cement  shed  at  this  point  with  a  capacity  of  10  cars. 

The  paving  operations  were  finished  on  the  6th 
day  of  October,  having  been  started  on  the  17th  of 
June.  All  that  remains  now  is  the  ditching  and  work 
on  this  portion  of  the  contract  is  proceeding  at  the  rate 
of  1.000  ft.  a  day.  During  construction  operations, 
all  traffic  was  entirely  detoured. 

The  principals  of  the  Lumsden  Eugmeering  & 
Transport  Co. —Messrs.  I^.  Currrtnings  and  C.  Johns- 
ton—were in  actual  charge  of  the  construction  and  Mr. 


■  *S 


The  paving  machine  in  action. 
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Roland  McDonald  was  the  superintendent.  The  same 
firm  has  just  completed  another  interesting  contract, 
of  iyi  miles,  north  of  Oakville,  Ont,  a  description  of 
which  will  appear  in  an  early  issue.  This  contract  was 
also  handled  with  road  building  equipment  of  a  high 
order,  all  of  which,  it  might  be  stated  is  owned  by  the 
contractors. 

The  road  was  constructed  under  the  supervision 


Haulage  of  materials  was  done  by  a  fleet  of  motor  trucks. 

of  the  highways  department  of  the  Ontario  Govern- 
ment, and  an  excellent  staflf  of  engineers  and  inspectors 
were  constantly  on  the  work.  The  co-operation  be- 
tween the  Department  and  the  contractor  was  instrum- 
ental in  securing  a  high  type  of  pavement  which  is 
most  creditable  to  both  parties. 


Stagnation  in  the  Building 
Industry  from  a  Finan- 
cial Standpoint 

By  W.  G.  Watson,  Asst.  General  Manager,  Toronto  Greneral 
Trust  Corporation,  before  convention  of  O.  A.  A.  &R.  A.  I.  C. 

I  need  hardly  say  that  we  are  living  in  a  strange 
new  world  of  affairs  to-day,  and  yet,  lest  we  become 
impatient  and  discouraged  with  the  processes  of  read- 
justment, we  do  well  to  remind  one  another  frequent- 
ly of  the  world  upheaval  through  which  we  have  only 
as  ye't  partially  passed,  affecting  as  it  does  every 
nation  of  the  earth.  The  magnitude  of  the  war,  and 
the  far  spread  nature  of  our  modern  industrial  life  and 
international  systems  of  exchanfge  have  imposed  a  set 
of  conditions  with  which  even  the  best  minds  in  the 
world  are  not  familiar,  and  left  problems  with  which 
the  leading  statesmen,  economists,  bankers  and  bus- 
iness men  of  the  great  powers  are  still  grappling,  in 
the  hope  of  finding  some  satisfactory  solutions. 

If  the  building  industry  has  suffered,  so  have 
practically  all  the  other  chief  industries  in  our  econ- 
omic fabric  more  or  less  felt  the  strain. 

Let  us  also  rememher  that  While  in  Canada  we  have 
felt  and  are  still  feeling  the  pressure  of  economic  dis- 
turbance, as  shown  in  the  number  of  unemployed,  and 
the  decrease  in  our  foreign  and  domestic  trade,  never- 
theless we  have  not  suffered  to  the  extent  that  many 
other  nations  have,  and  indeed  conditions  in  some 
respects  have  been  better  here  than  in  the  republic 
to  the  south  of  us,  notwithstanding  the  great  accum- 
ulation of  wealth  in  that  country. 

We  cannot  hope  for  a  return  to  normal  business 


until  such  time  as  some  of  the  major  international 
difficulties  are  settled ;  for  instance,  certain  of  the 
foreign  currencies  must  be  stabilized  so  as  to  prevent 
such  rapid  fluctuations  in  exchanige  as  recently  took 
place  in  connection  with  the  German  mark,  a  sit- 
uation which  makes  it  impossible  to  do  business  on 
any  large  scale  with  these  countries.  We  cannot,  of 
course,  look  for  a  return  to  par  of  exchange  in  many 
cases  for  years  to  come,  but  we  can  hope  for  some 
sort  of  stabilization. 

Provision  must  be  made  for  granting  credits  on  a 
much  larger  scale  to  a  number  of  the  European  and 
other  nations. 

Methods  must  be  found  by  which  inflation  in  cer- 
tain countries,  which  is  at  the  bottom  of  much  of  the 
instability,  can  be  checked  and  finally  overcome. 

The  solution  of  these  international  problems  and 
others  must  wait,  however,  largely  upon  the  great 
banking  and  business  interests  of  the  world,  working 
in  co-operation  with  the  governments  of  the  great 
powers. 

There  are  other  matters,  however,  to  which  we 
as  Canadians,  whether  we  represent  Capital  or  Labour, 
should  address  ourselves,  to  the  end  that  we  may  be 
ready  as  a  nation  to  play  our  part  and  obtain  our 
full  share  of  the  commerce  of  the  world  when  the  opp- 
ortunity offers,  and  in  the  meantime  to  stimulate 
the  home  market  so  that  in  the  building  industry  and 
other  departments  of  our  industrial  life  we  may  find 
work  for  all  our  people.     What  can  we  do: — 

Reduce  Cost  of  Production  and  Distribution 

1.  We  must  make  every  proper  endeavor  to  re- 
duce our  cost  of  production  and  distribution  of  com- 
modities in  general— the  builder,  the  manufacturer, 
wholesaler  and  retailer  must  all  agree  that  the  day 
of  war-time  profits  has  passed,  and  if  he  would  get 
back  to  normal  conditions  he  must  reduce  his  prices. 
In  this  connection  it  will  not  be  sufficient  that  capital 
alone  .should  make  the  effort.  Labor,  skilled  and  un- 
skilled, will  have  to  bear  its  full  share  for  the  benefit 
of  all.  Reasonable  reductions  from  war-time  wages, 
and  greater  efficiency  on  the  part  of  labor  will  go  a 
long,  long  way  in  creating  employment  for  all  those 
who  are  at  present  out  of  work,  by  lowering  the  cost 
of  production,  and  in  co-operation  with  capital,  greatly 
stimulate  buying  on  the  part  of  the  public  by  estab- 
lishing lower  leveils  in  retail  prices.  Co-operation 
in  this  way  will  very  shortly  show  itself  in  a  revival 
of  the  building  trade,  in  lower  rents,  and  a  much  re- 
duced cost  of  living. 

In  this  is  also  involved  our  transportation  problem, 
in  connection  with  which  we  in  Canada,  as  they  in 
the  United  States,  are  paying  altogether  too  much 
for  the  distributi(an  of  farm  and  factory  products.  Here 
again,  labor  and  capital  must  co-operate  to  get  the 
cost  down  for  the  benefit  of  the  many. 

2.  In  the  matter  of  taxes,  we  have  suffered  from 
the  excess  profits  tax,  which  left  many  of  our  large  in- 
dustries short  of  the  necessary  funds  to  properly  take 
care  of  the  situation  that  developed  last  year  when  the 
slump  in  business  came.  And  while  this  tax  has  been 
discontinued,  we  still  have  in  connection  with  our 
income  tax  act,  a  surtax,  which  has  the  effect  of  div- 
erting from  legitimate  business  lar^e  sums,  and  in 
losing  to  that  extent  for  Canada  the  business  exper- 
ience and  ability  of  trained  men  who  ^vould  otherwise 
follow  with  their  services  and  counsel  the  invest- 
ment of  such  funds.  I  like  the  sentiment  of  an  intell- 
igent farmer  with  whom  I  discussed  the  tax  situation 
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some  time  dgo,  who  said: — '"I  believe  in  the  broad 
application  of  a  comprehensive  sales  tax,  so  that  each 
citizen  will  pay  according  to  his  purdhases.  If  I  buy 
much,  then  my  taxes  are  high ;  if  I  buy  little,  my  taxes 
are  low,  but  everyone  will  have  the  satisfaction  of 
feeling  that  he  is  paying  his  full  share."  This  form 
of  taxation,  to  include  retail  sales,  is  gaining  friends 
in  the  United  States  at  the  present  time,  where  it  is 
beinig  advocated  by  many  as  one  of  the  most  equitable 
of  all  taxes  for  Federal  purposes. 

On  Strike  Against  High  Cost 

If  we  consider  more  closely  the  building  indust- 
ry, I  think  we  .shall  come  to  the  conclusion  that  the 
pulblic  is  on  strike  agaimst  the  high  cost  of  construct- 
ion, notwithstanding  the  very  real  shortage  of  dwell- 
ing houses  that  obtains,  and  the  programmes  of  build- 
ing with  which  many  business  houses  and  other  in- 
stitutions are  anxious  to  proceed.  No  amount  of  gov- 
ernment or  other  money  that  may  be  made  available 
at  attractive  interest  rates  for  buildin)g  houses  will 
induce  any  great  body  of  work  people,  or  any  other 
class,  to  purchase  houses  at  the  present  high  cost, 
any  more  than  they  can  be  persuaded  to  start  a  buy- 
ing campaign  of  merchandise  of  any  sort  at  prices 
that  appeal  to  them  as  being  too  high. 

If  you  can  get  the  prices  down  to  a  reasonable 
point,  and  by  this  I  do  not  mean  pre-war  levels,  I  am 
sure  there  will  be  a  ready  demand  for  a  very  consid- 
erable number  of  dwelling  houses,  not  only  in  Toronto, 
but  in  many  of  the  larger  cities  of  Canada.  While 
mcrtlgage  interest  rates  have  increased  but  very 
little  since  the  fall  of  1914,  I  think  we  have  come  to 
a  place,  with  the  American  market  opened  for  our 
high-class  government  and  municipal  bonds  and  our 
insurance  companies'  funds  for  investment  greatly 
increased  since  1914,  w^here  there  will  be  an  ample 
supply  of  funds  for  mortgage  investment,  and  shortly 
per'haps,  at  slightly  lower  rates  of  interest  than  now 
prevail. 

Improvement  in  Business 

Generally  speaking  business  is  a  little  better  in  a 
good  many  lines  this  Autumn,  both  here  and  in  the 
States,  partially  due  to  the  movement  of  crops,  and 
other  seasonal  conditions,  but  we  should  not  look  for 
any  very  early  boom  in  business.  I  have  just  come 
from  New  York,  where  I  ascertained  from  bankers 
and  others  that  they  are  not  expecting  any  great  reviv- 
al in  business  just  yet.  but  the  signs  are  promisin'g, — 
money  is  more  plentiful  for  high-grade  investments 
and  credits  easier.  The  building  trades  in  the  New 
England  and  other  states  .show  considerable  improve- 
ment for  August  and  September,  and  some  of  the 
officers  in  the  larger  insurance  companies  informed 
me  they  were  very  busy  makinj''  mortgage  loans.  They 
are  interested  in  Canada,  and  like  our  securities  and 
T  think  we  mav  shortlv  look  for  a  considerable  increase 
of  American  funds  for  mortgalge  investment. 

As  one  of  the  allies  who  tried  to  do  her  dutv  dur- 
ing those  long,  tr>nng  years  of  the  world  war,  Canada 
has  not  yet  gotten  back  to  normal  conditions,  and 
we  mav  not  for  some  time  to  come,  but  I  want  to 
take  this  OT>portunitv  of  declaring  my  faith  in  the 
future  of  this  land  of  ours,  and  in  its  people,  and  its 
institutions.  I  know  there  are  a  few  noisy  leaders 
among  us  who  would  like  to  smash  our  whole  econ- 
omic svstem,  some  of  whom,  T  am  informed,  believe 
that  since  it  costs  no  more  to  urint  ,t  $1,000  note  than 
a  one.  we  ought  only  to  print  $1,000  bills.  They  have 
tried  that  system  in  Russia,  and  a  friend  of  mine  who 


came  back  from  Europe  just  a  few  weeks  ago  pro- 
duced from  his  pocket  a  one  thousand  rouble  note, 
and  said  it  required  ten  of  them  to  pay  for  a  chicken. 
In  Russia  they  will  take  almost  anybody's  money  in 
preference  to  their  own.  But  fortunately  these  leaders 
and  their  followers  in  Canada  are  not  very  numerous, 
and  the  great  majority  of  our  people  are  long-headed 
enough  to  know  that  until  human  nature  has  greatly 
changed  for  the  better,  and  a  lot  of  people  who  now 
dislike  work  have  learned  to  look  upon  it  as  a  blessing 
to  the  race  rather  than  a  curse,  they  will  prefer  indiv- 
idualism, with  its  rewards  for  personal  effort  and  in- 
dustry, to  being  bound  up  with  the  slothful,  the  indiff- 
erent and  the  lazy  in  a  system  that  would  certainly 
make  for  lower  production  and  higher  cost  of  living. 
Labor  should  undoubtedly  have  a  greater  share  of 
the  profits  of  business  than  it  enjoyed  before  the  war, 
and  this  I  am  sure  will  be  accorded  by  all  sane  employ- 
ers of  labor  on  a  basis  that  will  be  equitable  to  all, 
the  consumer  included. 

I  want  to  state,  after  spending  five  weeks  travelling 
in  our  Western  provinces,  1200  miles  by  automobile, 
noting  the  abundant  crops  and  the  wonderful  improve- 
ment in  farms  and  buildings  that  has  taken  place  in 
recent  years,  and  marking  the  permanency  of  it  all, 
coupled  with  the  hilgh  courage  of  the  men  and  women 
wbo  inhabit  these  western  cities  and  plains,  thousands 
of  whom  are  returned  soldiers  making  good  upon  the 
land,  as  I  learned  from  the  supervisors  and  others  who 
had  the  work  in  hand,  that  T  come  back  with  a  larger 
faith  than  ever  in  the  future  of  my  native  land  and 
yours. 

Let  us  continue  to  preach  and  practice  the  gosnel 
of  hard  work,  and  the  iov  of  it  all,  and  be  patient  for 
a  little  when  I  am  satisfied  that  every  architect  and 
useful  workman  of  every  profession  and  trade  in  Can- 
ada will  find  ample  opportunity  for  the  exercise  of 
his  talents  and  the  pursuit  of  happiness. 


The  Big  Lesson  Wrigley  Learned 
in  Dull  Times 

"The  result  of  my  investigation  was  that 
I  signed  up  in  the  midst  of  the  depression  of 
1907  for  $1,500,000  worth  of  advertising— 
our  first  national  contract  and  a  very  large 
one  indeed  for  us  at  that  time.  It  was,  as 
you  see,  another  restraint  in  the  face  of  an 
opportunity  for  immediate  profit. 

"But  for  once  the  policy  did  not  involve 
the  sacrifice  of  immediate  profits  even.  We 
really  had  expected  it  would.  We  were  after 
the  vivid  impression  we  thought  we  could 
make  on  dealers  and  consumers  at  a  time 
when  so  few  people  were  trjdng  to  sell  them, 
and  we  were  willing  to  pay  something  for 
that.  We  were  willing  to  wait  for  onr  re- 
turns. But  we  did  not  have  to  wait.  They 
came  generously  enough  even  the  first  month 
to  meet  what  had  seemed  an  enormous  first 
payment  on  the  advertising,  due  at  the  end 
of  the  month,  and  the  payments  every  month 
thereafter  were  entirely  met  out  of  the  in- 
crease in  our  profits,  with  a  continually  wid- 
ening margin  to  spare. ' '— Wm.  Wrigley,  Jr., 
in  "System." 
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Improving  Frame  House  Construction 

Suggestions  for  the  Better  Use  of  Wood  in  the  Building  of  Dwellings 
— Development  of  More  Adequate  Residential  Building 
Codes — Possibilities  for  Lower  Costs 

By  DUDLEY  F.  HOLTMAN,  Construction  Engineer,  National  Lumber  Manufacturers  Association,  before 

Indiana  Real  Estate  Convention,  October  12. 


For  six  thousand  years  the  human  race  has  exper- 
imented with  house  construction.  During  this  period 
almost  every  possible  form  of  dwelling  has  been 
tried.  The  frame  dwelling  has  not  only  survived  the 
test  of  this  time  "but  it  has  grown  and  developed 
until  to-day  we  have  some  of  the  most  impressive 
evidence  in  every  city  of  the  land  of  the  architectural 
and  the  artistic  possibilities  of  wood  in  construction. 

Wood  is  the  most  easily  applied  ^building  material 
known  but  it  is  this  very  quality  that  has  resulted  in 
its  careless  use.  A  few  boards,  a  nail  or  two,  and  you 
have  a  dog  house — change  the  method  of  putting  the 
parts  together  and  you  have  a  taible. 

It  is  said  that  when  Galusha  Grow  entered 
Congress  he  carried  a  letter  of  introduction  to  Thomas 
Benton,  then  just  concluding  his  thirty  years  of 
distinguished  service.  Naturally  Senator  Benton  was 
pleased  with  the  ibrilliant  Pennsylvanian  for  he  said 
to  him :  "  Young  man,  you  have  come  too  late — all 
the  great  problems  have  been  solved." 

There  are  many  Thomas  Bentons  to-day.  They 
think  that  'because  the  frame  dwelling  has  come  to 
us  down  the  ages  all  the  problems  connected  with  its 
construction  and  development  have  been  solved.  Ah ! 
But  they  have  not.  Dwelling  construction  is  still  in 
the  experimental  stage.  If  we  are  to  continue  a 
great  home  building  nation,  we  must  spend  some  time 
in  the  study  of  house  construction — seemingly  the 
most  simple  yet  perhaps  the  most  important  subject 
before  the  people  to-day — about  the .  only  subject 
which  vitally  affects  all  and  yet  to  which  few  give 
serious  thought.  Our  daily  tasks  together  with 
current  news — much  of  it  frivolous  and  little  of  it 
thought  inspiring — engage  our  attention.  But  the 
proper  '  use  of  our  most  universally  used  building 
material  as  distinguished  from  cheap,  skimped  con- 
struction,  is  accorded   scant   consideration. 

Revised  Building  Codes 

The  importance  of  proper  building  code  legis- 
lation cannot  be  over-emphasized.  The  United  States 
E>epartment  of  Commerce,  through  the  vision  of  Mr. 
Hoover,  has  sensed  the  important  place  that  muni- 
cipal building  codes  occupy  to-day.  Mr.  Hoover  with 
the  rare  foresight  that  is  his,  has  appointed  a  building 
code  committee  with  seven  distinguished  authorities 
on  'building  construction  as  a  part  of  the  current 
Department  of  Commerce  activities  in  Washington. 
This  building  code  committee  during  the  last  week 
in  September  held  its  second  meeting  in  the  city  of 
Washington  and  at  this  meeting,  what  did  it  con- 
sider? Do  you  suppose  that  these  men  spent  their 
time  in  thinking  of  factory  construction,  or  hotel 
construction,  or  tenement  house  construction  ?  No ! 
They  talked  about  the  one  type  of  construction  which 
is  m(|re  important  to  the  people  at  this  time  than  any 
othe)^single  type  or  combination  of  types  of  construc- 
tion. They  talked  about  the  dwelling,  the  ordinary 
common  house  that  must  he  built  speedily  if  we  are 


to  take  care  of  the  ever  increasing  requirements  of 
our  citizenship. 

Experience  during  recent  years  indicates  that 
building  codes,  in  order  to  be  most  beneficial,  must 
undergo  frequent  amendment  and  addition.  Methods 
and  materials  of  construction  and  the  uses  to  which 
buildings  are  put  are  constantly  changing.  New 
economic  conditions  bring  about  new^  kinds  of  build- 
ings and  in  any  case,  there  are  a  great  number  of 
minor  contingencies  for  which  it  is  im;)ossible  to 
provide  in  an  ordinance.  It  has  been  found  desirable, 
therefore,  that  the  official  in  charge  of  building  reg- 
ulation be  given  the  power  to  formulate  and  publish 
rulings  elaborating  upon  the  building  code,  as  enacted 
by  the  legislative  body  of  a  city.  A  building  code 
is  intended  to  be  a  statement  of  the  minimum  require- 
ments as  to  the  quality  of  materials,  grade  of  work- 
manship and  methods  of  design  which  are  considered 
necessary  to  make  buildings  safe,  durable  and  other- 
wise satisfactory. 

A  'building  code  should  not  be  too  definite  and 
detailed  in  its  provisions  lest  it  lose  a  part-  of  its 
possibilities  for  good  and  unduly  hamper  private 
initiative  and  enterprise.  In  effect,  therefore,  such 
an  ordinance  usually  is  a  compromise  between  the 
necessity  of  telling  the  piiblic  what  is  required  of  it 
and  that  of  making  it  brief  and  flexible  for  purposes 
of  administration.  Any  building  code  represents  the 
compromise  at  which  its  writers  arrive  with  regard 
to  these  two  questions. 

Building  Codes  Should  Not  be  Too  Restrictive 

There  is  nothing  that  so  handicaps  the  builder  in 
his  continual  effort  to  keep  construction  costs  reason- 
able as  legislation  framed  and  administered  to  require 
expensive  or  troublesome  const;ruction,  or  prevents 
the  development  and  use  of  new  and  economical  or 
rapid  forms  of  construction.  All  restriction  of  the 
freedom  and  choice  of  the  builder  or  owner,  without 
logical  necessity  to  preserve  the  public  safety  and 
dependability  of  construction,  has  a  cumulative  effect 
upon  the  cost  of  construction  and  acts  as  a  very  real 
deterrent  upon  the  activities  of  the  investor.  No 
'building  law  should  bar  any  safe  and  dependable  form 
of  construction. 

The  whole  object  of  the  inquiry  into  building  code 
matters  at  this  time  by  the  Hoover  committee  is  for 
the  purpose  of  reducing  present  costs  of  construction. 
It  seems  very  probable  that  recommendations  will 
come  from  this  committee  which  will  tend  to  very 
materially  decrease  the  cost  of  building  frame  houses. 
As  an  example  of  one  'way  in  which  a  reduction  in 
costs  can  be  eflfected.  let  us  consider  the  floor  framing 
of  such  a  house.  The  size  of  the  joists  which  frame 
into  the  side  walls  and  support  the  floors  is  determined 
not  by  the  load  which  they  can  carry,  but  most 
usually  by  the  deflection.  In  designing  joisted  floor 
construction,  consideration  is  given  to  the  deflection 
which  will  cause  the  plaster  to  fail  and  the  joists  are 


THE    CONTRACT    RECORD 


915 


designed  so  that  they  will  not  deflec-l  beyond  this 
estJilblished  limit.  Since  dellection  and  not  strength, 
in  most  cases,  determines  the  size  and  spacing  of 
floor  joists,  it  has  Ibeen  suggested  that  the  joists  be 
spaced  further  apart  than  they  usually  are  in  prevail- 
ing practice,  and  that  a  lower  working-stress  be 
used  in  their  design.  Such  [jrocedure  would  mean 
that  joists  which  contain  double  the  defects  of  those 
usually  permitted  at  the  i^resent  time  be  used  with 
resulting  lessening  in  the  cost  of  the  material  going 
into  the  floor  joists. 

Making  the  Frame  House  a  Better  House 

Lum'ber  manufacturers  are  just  as  anxious  as  any 
other  group  of  citizens  in  this  country  to  contribute 
to  any  measure  whicli  might  have  a  tendency  to 
accelerate  the  happy  period  when  building  homes 
will  again  he  the  order  of  the  day.  This  is  merely 
an  illustration  of  the  possibilities  for  descreasing  the 
original  cost  of  the  frame  dwelling.  The  possibilities 
for  cutting  the  expense  do  not  stop  there,  however, 
for  the  construction  of  a  frame  dwelling  can  also  be 
improved  and  improved  greatly.  Im])roveiTients  can 
be  made  in  a  frame  house,  in  other  words,  that  will 
relieve  the  home-owner  oi  the  necessity  of  spending 
consideraJbie  sums  of  money  on  replacement  charges 
every  few  years.  And  by  making  the  frame  house  a 
l^etter  house  than  it  has  been  in  the  past  we  feel  that 
we  are  contributing  greatly  to  the  popularity  of  this 
type  of  construction. 

Minimizing  the  Fire  Risk 

Fire  stopping  is  of  primary  im^portance.  It  means 
the  interposing  of  short  pieces  of  wood  within  sjiaces 
that  ordinarily  serve  as  flues  for  the  rajiid  spread  of 
coniibustion.  Most  of  the  other  improvements  are 
l)rotecti\e  in  their  nature  and  prevent   wooden   parts 


catching  fire  from  chimneys,  fireplaces,  heating  plants, 
steam  and  hot  water  pipes,  etc.  While,  of  course, 
wood  will  burn,  it  is  also  true  that  there  is  no  such 
thing  as  a  "  fireproof"  house  within  the  reach  of  the 
ordinary  pockefbook.  What  is  now  offered  is  an 
economical  tyjjc  of  construction  that  is  fire  resistive 
and  as  nearly  firei)ro<jf  as  frame  construction  as  now 
develoi)ed  can  be  made.  It  conforms  strictly  to  the 
scientific  building  codes  of  the  most  progressive 
cities  and  carries  a  minimum  of  fire  risk  to  the 
occujjants  because  of  the  necessarily  slow  spread  of 
combustion  in  such  a  building. 

You  are,  no  doubt,  interested  in  building  homes 
which  are  not  only  as  inexpensive  as  possible,  but 
which  with  economy  combine  all  of  the  artistic 
qualities  of  a  home  especially  designed  by  a  competent 
architect.  Lack  of  money,  lack  of  ability  to  obtain 
what  one  might  desire  through  a  necessary  stringency 
of  funds,  or  whatever  may  serve  as  means  of  barter, 
make  it  impossible  in  the  small  home  to  have  un- 
restricted, if  any,  individuality  in  the  buying  of 
materials,  or  the  choosing  of  special  forms  or  materials 
for  the  home.  This  situation  is  beginning  to  be 
amended  by  the  co-operative  service  of  a  number  of 
practising  architects,  who,  in  addition  to  their  regular 
practise,  are  able  to  supply  professional  service  and 
counsel,  are  able  to  furnish  clients  with  well  studied, 
carefully  prepared  plans,  specifications,  working  draw- 
ings, quantity  survey  and  complete  details  for  the 
erection  of  homes  up  to  and  including,  say,  six  primary 
rooms.  When  it  comes  to  building  homes  the  quick- 
est, surest  way  to  save  money  is  to  build  from  a 
quality,  waste-saving  plan.  Don't  take  chances  on 
incomplete  and  hit-or-miss  drawings.  Build  from  a 
plan  so  complete  that  you  know  the  size,  .shape  and 
t;Uantity  of  every  item  that  goes  into  the  home. 


Sound   Basis   for   Municipal 

Water  Rates 

Paper  Presented  Before  the  American  Water  Works  Association 
Makes  an  Analysis  of  the  Factors  Involved  in  the  Mar- 
keting of  Water,  with  a  View  to  Determining  a 
Scientifically  Computed  Service  Charge 

Hy  K.  K.  BANKSON,  D.  E.  DAVIS  an<l  C.  A.  KINLKY 


The  operation  of  a  municipally  owned  plant  af- 
fords the  opportunity  for  rate  making  on  the  basis 
of  true  equity  and  free  frotn  temptations  to  adopt  pol- 
icies of  financial  expediency  appealing  to  privately 
owned  plants.  There  are  many  elements  in  common 
to  both  plants  creating-  influemces  in  rate  making 
which  are  often  reflected  in  widely  varying  results, 
due  to  the  radical  difTerenccs  in  policy  adopted  by 
the  directors  of  a  private  corporation  in  the  one  and 
the  legislators  of  a  municipality  in  the  other  case. 

The  opportunity  for  variations  between  municipal 
rates  results  from  difTerences  in  the  so-called  owner- 
ship of  a  municipal  plant.  The  latter  depends  on  the 
proportion  of  the  investment  contributed  by  property 
through  tax  assessments  as  contrasted  with  excess 
earnings  gathered  from  water  revenue  and  invested 
in  plants.     The  reader  will  here  understand  that  the 


expression  "so-called  ownership,,  is  used  as  a  conven- 
ient term  to  indicate  the  source  of  money  that  built 
the  plant.  Unless  this  factor  is  recognized  in  the 
building  of  the  rate  schedule,  some  discrimination 
may  result  toward  one  or  the  other  of  the  contributors 
to  the  plant  cost,  i.e.,  the  property  owner  on  the  one 
side  or  the  water  consumer  as  such  on  the  other  side. 
The  equity  of  rates  imposed  by  a  municipal  plant 
would  seem  to  depend,  therefore,  on  this  seat  of  so- 
called  ownership. 

A  municipality  may  operate  its  water  plant  at  a 
profit  as  a  separate  source  of  municipal  revenue  if 
it  is  disposed  to  do  so  and  the  law  does  not  prevent. 
Such  operation  may  favor  the  property  owner  who 
does  not  take  water  in  proportion  to  the  value  of  his 
property,  such  as  owners  of  vacant  property  or  of 
extremely  valuable  property  requiring  a  smaJl  quan- 
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tity  of  water.  On  the  other  hand,  if  the  plant  be  oper- 
ated at  a  loss  with  the  deficiency  repaired  from  the 
general  tax  levy,  the  water  taker  or  consumer  as  such 
would  then  be  favored  at  the  expense  of  the  tax-payer. 

The  thought  often  exists  in  the  mind  of  the  lay- 
man that  substantial  justice  will  be  done  if  all  revenue 
is  derived  from  water  sales,  since  the  consumer  and 
the  property  owner  are  substantially  one  and  the 
same.  That  this  is  not  strictly  true  is  evident  when 
we  consider  such  extreme  cases  as  the  valuable  vacant 
property  or  the  large  office  building,  which  enjoys 
water  service,  fire  protection,  and  increased  property 
value  out  of  all  proportion  to  the  relatively  small 
charges  for  water  used,  on  one  hand,  and  the  very 
large  consumer  of  water,  on  the  other,  whose  business 
is  housed  within  a  relatively  inexpensive  building  or 
property. 

The  decision  to  operate  a  municipal  plant  at  a  pro- 
fit, or  at  a  loss,  however,  is  to  be  determined  in  part 
by  administrative  policy,  rather  than  as  entirely  a 
question  of  scientific  rate  making.  If  accurate  cost 
analysis  is  to  play  any  part  in  the  problem  of  rate 
making,  however,  it  must  precede  and  remain  separate 
from  questions  of  administrative  policy,  except  that 
the  term  "cost  of  service"  may  be  subject  to  different 
interpretations  according  to  the  administrative  policy 
obtaining.  The  results  of  cost  analysis  are  to  be  used 
for  the  purpose  of  moulding  or  indicating  the  correct 
administrative  policy  in  this  respect.  The  major  pur- 
pose of  this  discussion  being  "Total  Cost  of  Service," 
resulting  in  the  "Rate  Base"  or  "Total  Annual  Burden" 
and  the  equitable  distribution  of  this  burden  among 
the  various  consumers  of  a  municipally  owned  water 
plant,  we  intend  that  an}'  mention  of  administrative 
policy  in  connection  with  cost  be  considered  only  as 
contributory  discussion. 

Cost  of  Service 

Cost  of  water  service  as  deduced  from  the  practice 
of  public  utility  commissions  in  their  control  of  privat- 
ely plants,  is  made  up  as  follows :  (a)  Fair  return  on 
a  fair  plant  value,  (b)  an  allowance  for  plant  depre- 
ciation, (c)  cost  of  plant  operation  and  maintenance, 
wherein  the  item  for  "fair  return"  incorporates  any 
profit  permitted  for  the  utility.  The  three  items  in- 
dicated are  based  on  used  and  useful  plant  value. 

This  discussion  of  absolute  cost  of  service  render- 
ed by  a  municipal  water  plant  will  not  incorporate  an 
item  of  profit,  and  consequently  the  item  of  "fair  re- 
turn" for  private  plant  will  be  replaced  by  an  item 
which  may  be  designated  as  "interest  on  capital  in- 
vested." Where  the  so-called  ownership  of  plant, 
bonded  indebtedness,  sinking  fund,  and  interest  rate 
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paid  may  vary  with  each  plant,  it  follows  that  the 
total  cost  of  service  will  vary  with  each  municipal 
plant,  though  the  terms  "depreciation  and  operation" 
carry  the  same  meaning  as  indicated  above.  This 
"cost  of  service"  as  distributed  to  consumers  through 
the  medium  of  the  rates  charged  will  be  further  dealt 
with  under  the  heading  "Distribution  of  the  Burden." 

Ownership  of  Plant 

There  is  no  contention  that  the  city  does  not  own 
the  plant,  but  there  does  appear  to  be  a  difference  in 
equitable  rates,  dependent  on  the  source  of  funds  for 
plant  purchase.  The  two  sources  are  the  general  tax 
levy  and  the  charges  for  water  service,  as  illustrated 
in  the  following  comparison. 

The  water  works  plant  of  the  city  of  Toronto,  Can- 
ada, appears  to  be  bonded  to  more  than  its  present 
value,  and  Akron,  Ohio,  only  slightly  less,  as  indic- 
ated in  the  tabulation  of  "Plant  Statistics."  This 
means,  in  a  sense,  that  the  bond  holders  own  the  plant 
and  the  cost  of  service  must  incorporate  the  total  in- 
terest on  the  bonded  debt.  Unless,  in  addition,  the 
water  revenue  provides  also  a  sinking  fund  for  retire- 
ment of  bonds,  the  water  takers  as  such  will  never 
hold  any  equity  in  plant  account.  If  the  operating  re- 
venue, in  this  case  , should  provide  a  sinking  fund,  in 
addition  to  interest  and  operating  cost,  the  rates  would 
ordinarily  need  to  be  as  high  or  higher  than  those  per- 
mitted for  a  private  plant. 

The  water  works  plant  of  the  city  of  Erie,  for  pur- 
poses of  this  discussion,  may  be  considered  free  of 
debt.  Since  there  are  no  interest  or  sinking  fund  char- 
ges to  meet,  one  might  easily  and  erroneously  con- 
clude that  the  water  rates  in  Erie  should  be  much  less 
than  in  Toronto.  Such  is  not  necessarily  the  case,  for 
the  water  rates  in  Erie  provide  the  only  source  of  re- 
venue for  plant  extension  and  replacements.  In  other 
words,  the  water  takers  in  Erie  are  paying  for  their 
plant  as  they  go  along,  and  for  the  past  ten  years 
this  cost  has  been  approximately  eciual  to  6  per  cent 
on  the  plant  cost.  This  item  therefore  takes  the  place 
of  interest  and  sinking  fund  for  a  bonded  plant  in  the 
"cost  of  service"  for  Erie.  If  Erie  should  ever  stop 
growing,  however,  and  no  further  plant  extensions 
should  be  necessary,  this  item  would  disappear  from 
the  "cost  of  service"  and  the  water  rates  should  de- 
crease accordingly,  whereupon  the  advantage  of  this 
position  would  be  more  apparent.  From  the  above 
discussion,  it  is  evident  that  the  water  takers  have 
provided  the  funds  for  investment  cost  of  the  Erie 
plant  and  in  the  spirit  of  this  discussion  we  might  say 
that  the  water  takers  or  consumers  own  the  Erie 
plant. 

The  water  revenue  in  many  other  cases  is  insuffi- 
cient to  carry  the  annual  burden  and  any  bonds  retir- 
ed would  indicate  a  credit  to  the  general  tax  levy, 
which  should  entitle  the  tax  levy  to  the  regular  city 
interest  rate  on  all  plant  investment  actually  made. 
In  setting  up  the  "cost  of  service,"  the  general  tax 
levy  should  receive  a  ledger  credit  for  providing  these 
funds,  resulting  in  a  corresponding  charge  to  the  water 
takers,  which  would  appear  in  the  "cost  of  service" 
distributed  among  the  individual  water  accounts 
through  the  rates  applied,  with  public  service  and 
fire  protection  carrying  a  proper  portion  of  the  cost. 
We  understand  that  the  present  polic)^  in  the  city 
of  Cleveland  provides  that  the  ownership  of  small  dis- 
tributing street  mains  and  service  lines  to  the  curb 
is  vested  in  the  property  owner.  At  any  rate  he  foots 
the  bill  and  carries  that  entire  burden  by  direct  ass- 
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essment,  as  for  sewers  or  for  street  paving.  In  the 
city  of  Erie,  however,  the  total  burden  is  carried  by 
the  Water  Department,  thereby  creating  a  difference 
in  the  basis  for  equitable  rates  in  the  two  cases.  In 
the  one  case,  the  consumer  has  gone  down  in  his 
pocket  and  paid  outright  for  his  service  line  and  street 
main,  or,  if  he  is  a  renter,  he  meets  that  burden  through 
his  house  rent,  while  in  the  other  case  the  burden  of 
said  items  appear  in  the  water  rates,  corresponding  to 
a  return  on  investment.  This  variation  results  from 
the  different  location  or  seat  of  plant  ownership  of  the 
items  in  question. 

The  city  of  Pittsburgh  offers  a  third  comparison 
in  this  connection.  There  the  property  owner  as- 
sumes the  l)urden  of  the  service  line  and  the  water  de- 
partment that  of  the  service  mains.  A  difference  as 
to  ownership  of  meters  offers  yet  another  comparison. 
The  purpose  of  presenting  the  foregoing  examples  is 
to  lend  support  to  the  statement  that  the  rates  charged 
for  water  in  one  city  offer  no  evidence  of  equitable 
rates  to  be  charged  in  another  city  or  in  a  private 
plant.  Each  case  must  be  analyzed  separately  and 
must  stand  on  its  own  merits  under  the  full  conditions 
obtaining  in  each  instance. 

In  support  of  the  thought  that  each  schedule  of 
rates  stands  alone,  we  taliulate  data  from  replies  to 
questionnaires  sent  to  several  cities.  This  tabulation 
indicates,  among  other  things,  that  the  bonded  debt 
and  resulting  fixed  charges  vary  from  0  per  cent  to 
100  per  cent,  that  the  plant  value  varies  from  $19.75 
to  $88.00  per  capita  and  that  the  operating  cost  ranges 
from  $0.92  to  $3.22  per  capita  or  from  $18.00  to  $95.00 
per  million  gallons. 

Another  deduction  from  this  table,  which  may  be 
of  interest  to  some,  is  that  an  average  plant  value  is 
.  slightly  less  than  $40.00  per  capita,  while  the  average 
operating  cost  for  1919  was  slightly  less  than  $40.00 
per  million  gallons,  although  this  figure  would  be  re- 
duced in  normal  times. 

Service  Rendered 

The  functions  of  a  water  works  plant  are  admit- 
tedly two-fold,  that  of  furnishing  a  water  supply  for 
general  consumption  and  for  fire  protection.  Since 
this  discussion  is  based  on  the  principle  that  "the 
rates  charged  for  any  service  should  be  in  proportion 
to  the  cost  of  such  service,"  it  becomes  necessary  to 
make  a  careful  analysis  of  all  functions  and  duties  as- 
sumed by  the  water  department  and  of  all  service  ren- 
dered 

Fire  protection  service  is  rendered  to  property  or 
to  property  owners  in  proportion  to  the  value  of  the 
property  protected.  Charges  for  such  service,  there- 
fore, should  be  entered  directly  against  the  property, 
or  against  the  general  tax  levy.  General  water  ser- 
vice is  rendered  to  persons  or  industries  largely  in 
proportion  to  the  water  delivery,  with  no  necessary 
relation  between  value  of  property  and  quantity  of 
water  delivered.  To  make  a  proper  accounting  for 
all  service  rendered,  the  charge  for  water  caimot  pro- 
[)erly  cover  fire  protection,  for  there  is  no  neces.sary 
relation  between  the  two,  and  in  fairness  to  all  con- 
cerned, a  charge  for  fire  protection  must  appear  sep- 
arate  in  a   complete  schedule   for   equitable   rates. 

The  provision  of  a  water  supply  for  fire  protection 
service  creates  an  increase  in  plant  investment  and 
in  plant  operation  over  and  above  the  costs  which 
would  be  suflficient  for  general  water  service.  The 
exact  cost  of  fire  protection  service  has  been  some- 
what in  doubt  within  the  limits  of  the  two  methods  of 
computation  used,  that  is,  the  excess  method  and  the 


proportional  method.  After  a  careful  analysis  has  been 
made  of  fire  protection  service  rendered  by  any  plant, 
a  cost  for  this  service,  however,  can  with  fairness  be 
established  and  a  charge  indicated  in  that  amount. 
In  the  case  of  the  City  of  Pittsburgh  the  ratios  char- 
geable to  each  service  were  obtained  from  available 
records  of  actual  demands. 

General  water  service  may  first  be  separated  into 
two  groups  as  public  service  and  private  service-. 
If  the  tax  levy  carries  the  burden  of  plant  investment 
this  may  amount  to  more  than  the  cost  of  the  public 
service  received  by  the  city  and  by  property  in  gen- 
eral. In  such  a  case  the  ledger  should  show  a  credit 
to  that  extent,  in  this  way  offsetting  the  charge  for 
public  service.  General  water  service  is  again  divided 
according  to  flat  rate  service  and  metered  or  measured 

Flat  Rate  Service 

The  flat  rate  method  of  charging  for  water  service, 
a  heritage  to  us  from  pioneers  in  the  water  works  field, 
carries  the  approval  of  the  wasteful  user,  because  it 
permits  his  extravagance  at  public  expense.  It  does 
not  seem  to  disappear  rapidly  through  a  process  of  the 
survival  of  the  fittest.  It  would  seem,  therefore,  to 
devolve  wholly  on  the  water  works  men  to  gradually 
make  obsolete  the  flat  rate  system.  Flat  rate  charges 
or  assessments  are  admittedly  inequitable  and  conduc- 
ive to  wasteful  habits.  But  being  yet  with  us,  they 
should  always  appear  in  excess  of  meter  rate  charges, 
for  the  same  amount  of  service,  with  the  hope  that 
such  a  practice  will  create  converts  to  the  metered  or 
measured  service  method,  although  experience  shows 
the  latter  to  be  not  always  the:  case. 

The  average  domestic  flat  rate  in  the  city  of  Pitts- 
burgh is  55  per  cent  in  excess  of  the  meter  rate  for 
similar  service,  but  every  flat  rate  consumer  has  the 
option  of  transferring  to  measured  service  if  he  desir- 
es. Even  with  this  high  flat  rate  there  remains  under 
flat  rate  service  approximately  two-thirds  of  the  total 
number  of  consumers  with  no  apparent  desire  to  avail 
themselves  of  the  economy  offered.  In  fact  most  of 
the  metering  accomplished  has  been  of  a  compulsory 
nature. 

The  Pittsburgh  plant  has  a  capacity  in  excess  of 
fully  metered  requirements.  It  is  interesting  to  dis- 
cover through  cost  analysis  that  no  economy  mav  be 
effected  by  metering  the  entire  city  at  once;  or  at 
any  rate  in  excess  of  that  necessary'  to  reclaim  plant 
capacity  from  wasteful  service  to  useful  service,  or 
additional  demands,  as  conditions  may  require.  In 
the  case  of  Erie,  however,  the  plant  capacity  has  been 
reached  under  the  present  flat  rate  policy,  and  it  is 
clearly  evident,  in  the  interests  of  economy,  that  a 
policy  of  metering  domestic  consumers  should  be  ad- 
opted. 

Metering  may  reduce  domestic  consumption  by 
inore  than  half,  which  has  the  same  effect  as  increas- 
ing plant  capacity.  It  is  far  cheaper  to  meter  than  to 
build  additional  plants.  It  would  be  poor  economy 
(in  fact  wasteful)  to  create  additional  plant  capacity 
for  the  purpose  of  supplying  flat  rate  consumers,  in- 
stead of  placing  them  under  measured  service.  Aside 
from  discussion  along  lines  similar  to  the  above,  we 
cannot  see  that  flat  rates  have  any  place  in  scientific 
rate  making,  for  flat  rates  are  subject  to  the  laws  of 
neither  science  nor  equity. 

Measured  Service 

In  the  case  of  the  city  of  Pittsburgh,  the  computed 
demand  under  fully  metered  conditions  would  show 
a  reduction  of  40  per  cent  from  the  present  pumpage. 
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Such  a  reduction  represents  no  curtailment  of  useful 
service,  but  it  represents  rather  the  reducible  leakage 
and  careless  running  of  water  to  waste,  which  simply 
flows  down  the  sewer  and  does  service  to  no  one. 

There  appears  a  common  error  among  water  works 
service. 

men  and  engineers  of  overestimating  the  amount  of 
water  which  will  be  used  when  a  city  is  fully  metered, 
with  the  result  that  a  financial  deficit  appears  as  met- 
ering progresses.  This  tendency  to  overestimate  is 
a  logical  result  of  a  habit  formed  in  designing  plant 
capacity  for  maximum  conditions.  Such  a  designer 
carries  this  habit  over  into  the  field  of  rate  making. 


where  he  discovers,  too  late,  that  his  measuring  stick 
was  too  large  and  the  revenue  is  not  realized  as  com- 
puted. 

We  have  also  observed  a  tendency,  on  the  part  of 
the  inexperienced,  to  use  the  present  pumpage  of  a 
flat  rate  system,  as  the  starting  point  to  forecast  fut- 
ure revenue  under  fully  measured  service.  They  ap- 
parently forget  that  there  is  no  reliable  relation  bet- 
ween the  two  and  that  revenue  is  indicated  by  the 
dial  on  the  consumer  meter  rather  than  by  the  pump 
counter.  

(To  be  continued)', 


Wide  Field  of  Service  for  the 
Engineering  Institute 

Mr.  Geo.  T.  Clark,  Chairman  of  the  Toronto  Branch  of  the  E.  I.  C, 

in  his  Inaugural  Address  on  October  13,  Sets  High 

Standard  for  This  Year's  Activities 


The  possibilities  for  real  accomplishment  by  the  Toronto 
branch  during  the  coming  winter  are,  it  seems  to  me,  greater 
than  they  have  ever  been  in  the  history  of  the  branch.  It  is 
true  perhaps  that  the  activities  of  the  branch  are  limited  to  a 
certain  extent  by  the  general  policies  adopted  by  the  head- 
quarters of  the  institute,  yet  the  individual  branches  to-day 
are  given  a  good  deal  of  latitude  and  are  allowed,  and  rightly 
80,  to  largely  manage  their  own  affairs  and  work  out  their  own 
problems. 


Mr.  tJeo.  T.  Clark,  chairman  ol  tlie  Toronto  branch,  E.  I.  C. 

The  scope  of  the  institute  has  broadened  out  materially 
since  its  name  was  changed  from  ' '  The  Canadian  Society  of 
Civil  Engineers."  There  was  a  time  when  the  meaning  of  the 
word  civil  engineer  was  so  broad  as  to  embrace  every  possible 
line  of  engineering  work,  and  was  used  to  distinguish  from 
military  engineering.  During  that  time  the  Canadian  Society 
of  Civil  Engineers  could  have  been  justly  considered  as  truly 
representative  of  all  its  members  no  matter  in  what  special 
branch  of  engineering  they  were  engaged.  There  was  also  a 
time  when  the  mere  interchange  of  technical  knowledge  among 


tile  members  of  a  technical  society  was  of  sufficient  interest  to 
sustain  such  an  organization  in  an  active  condition.  But  times 
have  changed.  The  engineering  profession  has  broadened  out 
to  an  enormous  extent;  numerous  new  branches  and  activities 
in  the  profession  have  been  created.  Civil  engineering  itself 
has  become  narrowed  down  to  mean  and  include  only  certain, 
definite  and  limited  lines  of  engineering  undertakings.  Other 
lines  of  engineering,  equally  as  important,  have  become  devel- 
oped and  justly  demanded  independent  recogniti(m  and  desig- 
nations as  major  branches  of  engineering,  such  as  mechanical, 
electrical,  mining  and  chemical.  It  was  no  longer  possible  to 
include  all  members  of  the  profession  under  the  title  of  civil 
engineering,  and  it  becomes  imperative  to  change  the  name  of 
the  society  so  as  to  make  it  unmistakably  representative  of  the 
entire  profession.  It  was  thus  that  the  name  of  the  Engineer- 
ing Institute  of  Canada  came  into  being. 

Likewise  the  activities  of  the  Canadian  Societv  of  Civil 
Engineers,  which  were  limited  chiefly  to  interchange  of  techni- 
cal knowledge  among  its  members,  were  beginning  to  lose  their 
attraction  in  the  eyes  of  the  new  members,  particularly  the 
younger  men.  With  the  limited  and  narrow  activities  it  was 
no  longer  possible  to  create  sufficient  enthusiasm  to  warrant 
the  growth  and  expansion  which  such  an  organization  requires 
in  order  to  live.  Changed  conditions  brought  about  by  econo- 
mic developments  in  recent  j-ears  made  it  quite  evident  that 
above  all  the  engineer  is  human,  and  in  addition  to  the  tech- 
nical problems  that  he  meets  with  in  his  daily  work  he  also 
has  othfir  problems,  in  common  with  the  members  of  all  other 
professions  and  classes  in  the  community,  which  should  receive 
his  earnest  attention.  It  became  apparent  that  if  the  Cana- 
dian Society  of  Civil  Engineers  was  destined  to  become  the 
leading  organization  of  the  engineering  profession  in  Canada 
it  must  assist  its  members  in  the  solution  of  their  human  prob- 
lems as  well  as  their  technical  problems  even  if  to  do  so  it 
might  have  to  abandon  some  of  its  old  traditions  and  recog- 
nized policies. 

It  is  generally  recognized,  I  believe,  that  the  reorganiza- 
tion of  the  Canadian  Society  of  Civil  Engineers  into  the 
Engineering  Institute  of  Canada  paved  the  way  for  broader 
activities  in  new  spheres  which  will  ultimately  result  in  greater 
usefulness  of  the  institute  to  the  individual  members,  and  of 
the   members  of  the  institute  to   the  general  pubKe.     Our  or- 
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gauization  as  founded  and  in  existence  today  is,  it  seems  to 
me,  bound  to  be  successful,  because  its  constitution  is  flexible 
enough  to  be  capable  of  adjustment  to  the  constantly  changing 
conditions  and  requirements  of  its  mcmljers. 

To  justify  its  existence  then  the  institute  and  all  its  ac- 
tivities must  be  dominated  by  the  desire  and  the  determination, 
backed  up  by  the  individual  effort  of  every  member,  to  be  of 
service,  first  to  its  own  members,  and  secondly  to  the  general 
public. 

In  what  way  can  tho  Toronto  branch  be  of  service  to  its 
members. 

1.  By    facilitating    the    acquirement    and    interchange    of 
professional  and  general  Icnowledge  among  its  members. 

I  have  always  been  of  the  opinion  that  if  we  would  sub- 
stitute papers  of  general  knowledge  for  some  of  the  most  tech- 
nical type,  our  weekly  meetings  would  be  more  acceptable  to 
the  majority  of  the  members.  Having  that  idea  in  mind  the 
subjects  chosen  for  this  year's  programme  include  public  health, 
finance,  park  treatment,  contract  law,  city  planning,  transpor- 
tation, as  well  as  technical  papers  covering  all  branches  of 
engineering  mork. 

2.  By  promoting  the  professional  interests  of  the  members. 
(a)   By  securing  proper  recognition  for  the  profession. 

As  a  result  of  concerted  effort,  engineers  have  already  suc- 
ceeded in  obtaining  special  legislation  in  all  but  three  pro- 
vinces of  the  Dominion.  This  special  legislation  is  primarily 
intended  to  serve  one  main  purpose,  namely,  to  protect  both 
the  public  and  the  profession  from  the  results  of  the  practice 
of  engineering  by  those  not  qualified.  If  this  principle  is 
rigidly  applied  to  any  engineering  legislation  that  may  bo 
framed  it  will  be  found  that  the  engineer  has  received  his  full 
measure  of  protection.  AH  that  engineers  as  a  class  arc  en- 
titled to  is  some  effective  means  of  protecting  their  professional 
reputation  and  prestige.  Legislation  has  been  framed  to  meet 
this  end  and  so  framed  as  to  he  for,  and  not  at  the  expense  of, 
the  public  weal,  .\nything  beyond  this  may  be  defined  as 
class  legislation,  which  in  the  final  analysis  does  not  protect, 
but  stigmatizes,  and  would  ultimately  force  the  engineer  into 
the  position  of  having  to  protect  his  legislation  instead  of  hav- 
ing his  legislation  protect  him. 

In  the  province  of  Ontario  last  session  the  .Vdvisory  Con- 
ference Committee,  the  Ontario  Provincial  Division  and  the 
various  branches  expended  a  great  deal  of  time  and  effort  on 
an^Engineers'  Bill  for  this  province.  Unfortunately  it  was 
submitted  to  the  government  too  late  to  be  considered  by  tho 
Private  Bills  Committee  and  had  to  be  referred  to  a  special 
committee,  which  did  not  report  before  the  close  of  the  session. 
There  did  not  seem  to  be  any  particular  opposition  to  the  bill 
itself,  and  I  believe  we  are  justified  in  believing  that  we  will 
attain  our  objective  during  this  session  of  the  Legislature, 
jirovided  every  member  of  tlie  institute  in  this  province  uses 
every  means  in  his  ])ower  to  further  the  interests  of  the  bill. 

(b)   By   securing  proper  remuneration   for  engineering  ser- 
vice. 

A  great  deal  has  been  said  and  written  on  this  important 
topic  during  the  i)ast  two  years,  and  perhaps  no  single  subject 
has  received  as  much  attention  and  consideration  from  the 
various  bratches  as  the  question  of  classification  of  and  com- 
pensation for  engineers.  The  Toronto  branch  was  the  first,  I 
believe,  to  submit  a  report  on  this  matter.  The  report  of  the 
special  committee  was  approved  by  the  branch  and  submitted 
to  headcjuarters,  and  since  that  time  a  number  of  other  branches 
liave  forwarded  similar  reports.  Headquarters  then  decided, 
through  their  committee  on  policy,  that  it  was  a  matter  which 
they  should  take  up.  As  a  result  of  this  action  a  committee 
on  remuneration  was  appointed  by  the  council  to  study  the 
whole    question,    using   as   a    base    the    reports   of   the    various 


branches  and  having  access  to  the  schedule  prepared  by  the 
Engineering  Council  of  Xew  York.  Their  findings  have  not 
yet  been  made  public. 

There  is  no  doubt  but  that  the  problem  of  adequate  re- 
muneration is  a  difficult  and  complex  one.  The  subject  is 
closely  allied  with  the  whole  question  of  economics,  which  in 
turn  is  an  important  phase  of  the  problem  of  production.  The 
production  of  the  engineer  is  evident  in  constructing  means 
of  transporta/tion  whether  by  rail  or  water,  in  the  development 
of  an  irrigation  project,  in  the  inventing  and  perfecting  of 
machinery,  in  the  generation  and  transmission  of  eleotrical 
energy,  in  obtaining  from  tlie  earth  its  store  of  mineral  wealth, 
or  in  the  chemical  analysis  of  the  metals  and  kindred  building 
products.  In  every  one  of  these  processes,  the  main  objective 
is  to  obtain  an  adequate  return  on  the  money  invested,  and 
the  engineer  is  depended  upon  to  produce  the  desired  result, 
and  every  detail  in  his  daily  work  is  thought  out  from  the 
standpoint  of  economics.  Probably  a  foreman  with  no  techni- 
cal training  could  design  a  steel  bridge  that  would  carry  a 
train.  The  qualified  engineer  gets  the  same  results,  but  uses 
ten  or  twenty  per  cent,  less  metal.  The  saving  is  not  only  to 
his  principals,  but  to  the  nation  in  the  conservation  of  natural 
resources.  This  priniciple  of  economics  enters  into  the  daily 
life  of  the  engineer  more  than  into  that  of  any  other  pro- 
fession, and  assuming  the  above  statements  to  be  correct,  who 
is  better  qualified  to  deal  with  the  big  economic  problems  than 
the  engineer? 

At  the  present  time  the  entire  world  is  undergoing  a  period 
of  economic  readjustment,  which  has  thrown  everything  out 
of  balance.  Uncertainty  as  to  what  the  future  may  bring  is 
affecting  business  relations.  The  wheels  of  industry  are  cer- 
tainly not  running  smoothly,  and  not  only  individuals,  but 
whole  nations  are  suffering  as  the  result  of  adverse  trade  con- 
ditions. In  such  a  chaotic  condition  of  affairs  one  naturally 
asks  the  question  what  service  could  engineers  render  to 
ameliorate  these  conditions,  to  assist  in  speeding  up  the  re- 
adjustment and  to  clear  away  some  of  the  clouds  of  uncer- 
tainty that  are  dimming  our  vision.  How  tremendously  worth 
while  it  would  be  if  the  engineering  profession  would  grapple 
with  and  assist  in  solving  this  acute  problem,  and  having 
done  so  who  would  d«ny  us  a  remuneration  comparable  with 
the  service  rendered?  Let  us  place  a  higher  estimate  on  our 
own  value  to  the  community,  not  only  in  our  professional  rela- 
tions, but  in  all  matters  of  community  interest,  and  employers 
of  engineers,  as  well  as  the  public,  will  be  quick  to  accept  us 
at  our  own  valuation. 

3.    By   maintaining   high   standards   in    the  profession. 

The  committee  on  ethics,  under  the  chairmanship  of  Mr. 
Mylrea,  presented  two  reports  to  the  branch  last  year  on  a 
code  of  ethics  for  engineers.  The  committee  will  report  fur- 
ther in  the  near  future.  Other  engineering  organizations  are 
also  attempting  to  write  new  codes  of  ethics.  These  efforts 
are,  it  would  seem,  a  hopeful  sign  of  progress,  not  nceessarily 
because  it  will  produce  a  good  code  of  ethics,  but  because  it 
will  increase  the  thought  which  engineers  will  devote  to  the 
ethics  of  their  relations  to  felluw-engineers  and  to  the  publie. 

It  is  inevitable  that  each  one  of  these  engineers,  by  virtue 
of  such  reflection,  will  become  more  keenly  conscious  of  the 
special  public  trust  with  which  he  is  charged  by  reason  of  his 
profession's  place  in  community  existence.  Therefore,  even 
without  the  production  of  an  accepted  code,  co-operative  study 
of  the  subject  will  yield  benefits  to  the  public  as  well  as  to  the 
profession  by  quickening  the  professional  conscience  and  recog- 
nition of  the  duty  of  service. 

In  addition  to  this,  it  is  broadly  true  that  any  movemeot 
which  aims  to  re-formulate  basic  principles  of  jus*  conduct 
is  of  very  special   value  at  the  present  time,  since  the  engt- 
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neers'  objective  attitude  is  most  essential  to  the  world's  re- 
construction. 

There  is  another  thought  that  occurs  to  me  in  connection 
with  this  question  of  ethics,  particularly  in  regard  to  our  rela- 
tion to  the  public.  Why  do  engineers  frequently  harbor  per- 
sonal feelings  against  those  with  whom  they  disagree  on  tech- 
nical matters?  Engineers  are  perhaps  more  sensitive  regard- 
ing disagreements  of  opinion  than  other  classes,  because  they 
are  accustomed  to  dealing  with  facts  and  with  immutable 
natural  laws.  He  feels  instinctively  that  there  is  about  every- 
thing a  definite  position  which  must  be  right;  what  differs  from 
it  is  wrong.  There  is,  of  course,  a  right  and  wrong  to  every 
question,  but  the  difficulty  is  that  most  problems  are  so  Com- 
dex that  we  are  unable,  with  absolute  correctness,  to  appraise 
the  value  of  each  factor.  Some  problems  are  subject  to  exact 
matliematical  determination,  but  by  far  the  greater  number  of 
them  call  for  the  application  of  the  standards  of  individual 
experience;  in  other  words,  of  judgment. 

We  need,  therefore,  to  realize  that  our  opponent  in  the 
discussion  may  have  as  good  ground  as  we  for  his  conclusions, 
and  to  derive  from  that  reflection  an  attitude  of  tolerance, 
and  respect,  for  opposing  views.  Above  all,  we  need  to  regard 
problems  as  objective  and  to  refrain,  unless  the  grounds  are 
very  clear,  from  imputing  motives  to  our  opponents.  Let  there 
be  fair,  even  strenuous  discussion,  but  let  the  personal  rela- 
tions be  in  nowise  disturbed. 

4.    By  giving  due  publicity  to  the  work  of  the  profession. 

The  ordinary  means  of  obtaining  publicity  for  the  engi- 
neering profession  are  fully  numerous.  The  outstanding  re- 
quirement under  this  head  is  for  engineers  as  a  class  to  parti- 
cipate in  the  aflfairs  of  federal  and  provincial  government. 
This  contention  is  so  fundamentally  sound  and  so  generally 
recognized  that  it  is  not  necessary  to  enlarge  upon  it.  It  is 
true  beyond  argument  that  the  recognition  of  the  engineer  as 
related  to  national  affairs  cannot  be  advanced  or  conserved 
unless  the  engineers  themselves  exercise  active  governmental 
functions  in  connection  with  the  laws  relating  to,  or  incident- 
ally affecting,  the  profession. 

\mong  other  channels  of  publicity  may  be  mentioned  the 
active  participation  of  engineers  in  all  general  problems  affect- 
ing the  life  of  the  community,  and  in  developing  such  problems 
into  specific  schemes  for  government  ratification  and  adminis- 
tration. Conditions  governing  publicity  in  ^he  broad  sense 
demand  that  engineers  identify  themselves  with  all  beneficent 
movements  and  projects,  particularly  those  which  have  a  wide 
public  appeal. 

During  the  annual  convention  of  the  Engineering  Insti- 
tute of  Canada  in  Toronto  last  February,  the  engineering  pro- 
fession received  more  newspaper  publicity  in  three  days  tim.. 
It  had  during  any  previous  similar  period  in  its  existenct 
Recognizing,  as  they  must,  the  work  of  the  engineer  in  the 
community,  there  is  no  reason  why  the  daily  press  should  not 
give  our  weekly  meetings  a  proportionate  amount  of  publicity. 
This,  however,  is  one  point  in  which  we  conflict  with  the  pol- 
icy of  the  institute  headquarters,  as  the  Journal  will  not  pub- 
lish any  paper,  a  synopsis  of  which  has  been  given  to  the 
"laily  press.  It  is  a  question  on  which  there  is  room  for  honesl 
■lifferenee  of  opinion.  My  own  view  is  that  more  benefit  will 
accrue  to  the  profession  by  the  publicity  we  receive  in  tl:« 
daily  press  than  by  the  publication  of  these  papers  in  tt* 
Journal,  where  none  but  the  engineer  wiil  ever  see  them 
However,  I  am  satisfied  to  leave  the  master  in  the  hands  o' 
the  publicity  committee  under  the  chairmanship  of  Professor 
C.  R.  Young,  to  do  whatever  they  think  best. 

There  is  another  question  which  should,  i  believe,  receive 
the  attention  of  this  committee.  Very  frequently  in  the  news- 
papers, innuendo  and  quoted  surmises,  by  those  unqualified  to 


make  them,  causes  a  distrust  in  regard  to  the  works  of  the 
engineer  which  is  entirely  unwarranted.  A  published  state- 
ment of  the  facts  of  the  case  by  this  committee  would  go  a 
long  way  towards  retaining  the  confidence  of  the  public  in 
the  work  of  the  profession. 

Finance 

For  the  first  time  in  the  history  of  the  branch  we  have 
considered  it  advisable  to  appoint  a  finance  committee,  of 
which  Col.  Lamb  is  chairman.  This  committee  will  examine 
and  O.K.  all  bills  for  payment.  They  will  be  responsible  for 
the  collection  of  back  dues.  They  will  also  have  the  oppor- 
tunity of  making  an  effort  to  increase  our  revenue  through 
increased  advertising  in  the  Journal. 

The  question  was  also  raised  at  the  annual  meeting  last 
winter  as  to  the  advisability  or  otherwise  of  increasing  the 
annual  dues.  This  question  might  well  receive  the  attention 
of  the  finance  committee,  and  1  would  suggest  that  they  report 
to  the  branch  on  the  matter  some  time  before  the  annual  meet- 
ing in  Winnipeg. 

It  will  interest  the  members  to  know  that  the  annual  con- 
vention committee,  under  the  chairmanship  of  Col.  Lamb,  has 
handed  to  the  branch  the  amount  of  the  surplus  from  the  last 
annual  meeting,  a  total  of  $360.00.  , 

Membership  and  Keception 

Your  executive  has  deemed  it  advisable  to  combine  the 
membership  and  reception  committees  in  one.  The  duties 
assigned  to  it  are  to  see  that  those  who  attend  the  weekly 
meetings  become  personally  acquainted  and  that  the  member- 
ship in  the  branch  be  increased  in  all  its  classes.  Mr.  Wynne- 
Roberts,  chairman  of  this  committee,  was  very  active  along 
both  these  lines  last  season,  and  we  can  be  confident,"  I  am 
sure,  of  splendid  results. 

Some  dissatisfaction  has  been  expressed  from  time  to  time 
in  regard  to  the  present  classification  of  membership  in  the 
institute.  This  committee  might  very  well  consider  this  mat- 
ter and  prepare  a  suggestion  to  be  submitted  at  the  annual 
meeting. 

Zoning 

Zoning  is  a  subject  which  has  attained  much  popularity 
in  recent  years  among  engineers,  architects  and  indeed  among 
all  classes  who  have  an  interest  in  the  general  welfare  of  their 
home  community.  You  have  no  doubt  noticed  that  Mr.  Sey- 
mour, who  is  chairman  of  this  committee  of  our  branch,  is 
editing  regularly  a  special  column  in  the  Institute  Journal 
dealing  with  this  question.  It  is  very  desirable  that  this  com- 
mittee should  continue  its  work,  and  we  are  anticipating  dur- 
ing the  session  an  interesting  discussion  on  this  subject,  as 
well  as  one  by  Mr.  Crossley  's  committee  on  social  service. 

■Unemployment 

During  the  winter  of  1920-21  there  was  considerable  un- 
employment among  engineers,  and  a  committee  was  appointed, 
of  which  Mr.  Jack  was  chairman,  with  the  object  of  keeping 
in  close  touch  with  employers  of  engineering  services  in  the 
hope  that  some  service  might  be  rendered  to  those  out  of  em- 
ployment. We  are  all  fully  aware  that,  from  present  indica- 
tions, conditions  will  be  even  worse  than  last  year.  I  am  free 
to  confess  that  personally  I  am  unable  to  suggest  any  prac- 
tical solution  to  this  tremendous  problem.  Through  our  com- 
mittee every  effort  will  be  made  to  place  our  members  where 
there  are  vacancies,  but  without  being  too  pessimistic,  I  am 
afraid  those  vacancies  are  going  to  be  very  scarce.  Whether 
the  etsablishment  of  a  fund  administered  to  provide  temporary 
financial  aid  to  those  in  need  is  practical  or  not  remains  with 
the  branch  to  say. 

The   by-laws,  fees  and  library   committees  are   all  import- 
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ant  integral  parts  of  the  organization  which  we  have  attempted 
to  build  up  in  the  past,  and  which  are  still  carrying  on  and  as 
a  result  of  whose  work  benefits  will  accrue  directly  or  indi- 
rectly to  every  member  of  the  branch. 

Nor  must  we  forget  the  social  side  of  our  responsibility. 
There  is  perhaps  no  better  way  of  getting  our  membership 
personally  interested  in  each  other  than  by  the  holding  of 
social  functions.  The  suggestion  has  been  made  to  liave  one 
large  engineering  function  in  whicli  all  branches  of  the  pro- 
fession might  co-operate.  If  the  idea  meets  with  your  ap- 
proval, I  would  suggest  that  the  branch  be  authorized  to-night 
to  invite  a  conference  with  other  engineering  bodies  with  this 
object  in  view. 

In  regard  to  the  service  which  the  members  of  the  Kngi- 
neering  Institute  of  Canada  can  render  to  he  general  public, 
to  their  home  community  and  to  the  nation,  the  problems  which 
Canada  has  to  face  in  the  immediate  future  are  problems  in 
the  solution  of  which  the  engineer  must  play  an  important 
part.  The  influx  of  foreign  population,  which  will  be  great, 
is  bound  to  create  a  situation  to  deal  with  which  will  require 
the  utmost  wisdom. 

We  as  engineers  should  see  to  it  that  we  are  not  in  danger 
of  repeating  the  discreditable  slum  conditions  prevailing  in  the 
old  world,  conditions  which  are  productive  of  disease  and 
physical  and  moral  deterioration.  The  engineering  profession 
should  be  able  to  do  more  than  any  other  to  advise  measures 
to  deal  with  this  problem.  It  means  improved  methods  of 
economical  house  construction.  It  means  good  roads  at  mod- 
erate cost.  It  means  a  scientific  planning  of  streets  and  parks, 
and  it  means  a  rapid  transportation  system  with  moderate 
fares  to  relieve  the  congested  districts.  The  incoming  immi- 
grant must  be  Caniidianized,  and  in  what  better  way  can  this 
be  accomplished  than  by  showing  him  that  the  new  conditions 
iu  which  he  will  live  in  Canada  are  infinitely  better  than  those 
he  left  behind.  The  trained  intelligence  of  the  engineer  will 
always  be  a  factor  in  the  solving  of  this  most  difficult  question. 
The  second  way  in  which  members  of  the  institute  can  be 
0^  service  to  the  nation  is  in  regard  to  the  present  industrial 
situation.  One  of  the  important  factors  of  present-day  indus- 
trial stagnation  is  the  high  cost  of  construction,  and  yet  there 
has  been  very  little  organized  effort  on  the  part  of  engineers 
to  promote  construction  activity.  There  is  a  growing  feeling, 
however,  that  engineers  should  become  leaders  in  political 
economy  and  a  strong  conviction  that  the  time  is  opportune  for 
engineering  organizations  to  take  the  leadership  in  persuad- 
ing -the  public  to  support  every  truly  economic  plan  for  public 
works. 

The  assuming  of  such  a  leadership  by  engineers  would  be 
well-timed,  because  the  recent  war  has  taught  the  public  much 
about  the  importance  of  engineering,  and  because  the  present 
business  depression  makes  it  generally  evident  that  a  revival 
of  construction  activity  will  assist  in  accelerating  the  wheels 
of  industry. 

In  a  recent  article  in  the  "Engineering  and  Contracting" 
it  was  pointed  out  that  the  construction  industry  is  one  of  the 
five  greatest  industries  in  the  country.  Construction  is  divis- 
able  into  three  classes — private,  public  and  semi-public.  Ap- 
proximately 30  per  cent,  of  the  whole  is  private  and  the  re- 
maining 70  per  cent,  is  public  or  semi-public. 

In  order  to  stimulate  construction  activity  there  should 
therefore  be  concerted  effort  to  convince  the  public  that  when 
times  are  hard  public  works  should  be  started  on  a  large  scale. 
It  is  false  to  argue  that  when  private  companies  are  reducing 
expenditure  for  construction,  governments  and  municipalities 
should  do  likewise.  If  engineering  societies  would  take  the 
lead  they  would  find  it  easy  to  secure  the  co-operation  of 
various  public  bodies  and  the  daily  papers  in  spreading  propa- 


ganda favorable  to  a  programme  of  extensive  public  works. 

In  a  special  bulletin  recently  issued  by  the  United  States 
Chamber  of  Commerce,  the  statement  is  made  that  onefourtb 
of  their  national  wealth  is  represented  by  the  structures  and 
projects  built  by  the  construction  industry.  The  current  im- 
portance of  the  industry  is  indicated  by  the  fact  that  one- 
fourth  of  the  persons  engaged  in  manufacure  are  working  on 
material  and  products  that  the  constructor  will  use,  and  it  is 
for  the  engineer  and  architect  to  plan  how  this  huge  amount 
of  material  is  to  enter  into  the  actual  construction.  The  ma- 
jority of  engineers,  I  am  afraid,  do  not  fully  appreciate  their 
value  to  the  community. 

Herbert  Hoover,  addressing  the  American  Engineering 
Council  ou  taking  up  the  slack  in  industry,  referred  to  the 
thought  and  influence  of  their  200,000  professional  engineers, 
and  continued:  "This  great  body  of  men  in  administrative  and 
technical  service  penetrates  every  industrial  avenue,  and  thus 
possesses  a  unique  understanding  of  many  of  our  intricate 
economic  problems  and  an  influence  in  their  solution  not 
equalled  by  any  other  part  of  the  community.  Wanting  noth- 
ing from  the  public  either  individually  or  as  a  group  they  are 
indeed  in  a  position  to  render  disinterested  service." 

When  Franklin  K.  Lane,  the  Canadian-born  Secretary  of 
the  Interior  in  the  late  Wilson  Administration,  died,  the  New 
York  Tribune  had  a  news  item  in  connection  with  his  death 
which  read:  "He  left  no  will  and  no  estate."  The  following 
editorial  comment  of  the  Engineering  and  Mining  Journal  in 
connection  with  the  above  laconic  sentence  could,  I  believe, 
be  truthfully  said  of  the  lives  of  a  great  many  members  of  the 
engineering  profession:  "We  know  that  he  left  an  estate,  a 
legacy  beyond  the  ability  of  accountants  to  evaluate.  lie  left 
the  memory  and  the  inspiration  of  a  high  soul  and  a  clean  life. 
of  a  great  ideal  of  public  service  of  a  career  devoted  to  human- 
ity, which  great  things  so  occupied  him  that  he  never  found 
time  for  the  accumulation  of  wealth.  We  know  that  he  left 
a  will,  a  will  to  live  intrepidly  and  without  currying  favor, 
and  to  die  serenely  awaiting  the  orders  of  a  destiny  which  he 
frequently  recognized  was  beyond  his  comprehension." 


Economics    of    Town    Planning 

The  Fundamental  Ideas   Involved  — Problems 
of  Railway  Communication 

By  NOULAN  CAUCHON,  Chairman,  Town  Planning 

Commission  of  Ottawa,  at  Town  Planning 

Conference  held  at  Montreal. 

Biologically,  an  organism  is  a  living  entity,  simple 
cell  or  coinplex,  endowed  with  energy  of  growth  and 
function.  Human  organism — the  most  complex  known 
— is  the  raison  d'etre  of  town  planning,  of  its  being 
a  biological  necessity. 

The  rays  of  the  sun  are  the  ultimate  source  of  all 
energy  on  this  planet,  and  as  shown  in  the  spectrum 
vibrate  heat  and  light  and  chemical  action.  Sun- 
shine and  vivified  air  are  indispensable  nourishment 
for  human  development — without  substitute — ^where- 
in lies  their  virtue  beyond  mere  accessories  of 
mechanical  light  and  ventilation. 

Cities  which  are  the  sheltering  hives  of  human 
organisms  must  afford  suitable  environment  for 
organic  growth  and  development;  failing  which  they 
cramp,  maim,  and  kill  that  life  which  it  is  their 
proper  function  to  engender,  energize  and  enhance, 
and  bring  to  the  realization  of  life. 

Economics  is  the  science  of  the  conservation  and 
the  conversion  of  energy  in  the  maintenance  of  life — 
of  human  life. 
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Government,  in  the  abstract  and  in  practice  should 
be  synthetic  organization  for  the  maintenance  of 
life — of  community  life — of  civilization.  This  view 
of  Government  manifests  a  claim  upon  it  for  secur- 
ing, amongst  other  things,  free  access  to  sun  rays  and 
fresh  air — energy — for  us  individually  and  collectively. 

According  to  1  ly.  Fairfield  Osiborn,  the  "  capture, 
storage,  and  release"  of  energy  is  seemingly  the 
problem  of  life  itself.  Our  planning,  if  it  would  avail 
and  survive,  needs  meet  the  requirements  of  life. 
It  must  make  provision  for  structure  and  its  nourish- 
ment and  for  the  development  of  function. 

Only  that  planning  will  prevail  which  recognizes 
the  manifest  oneness  of  Nature. 

Let  us  consider  the  great  functional  ramifications 
of  communication  in  their  relation  to  organic  existence 

The  emergence  of  human  speech  and  the  advent 
of  Ibarter  developed  the  written  word  and  the  high- 
way— evolved  the  rapidity  of  modern  thought  trans- 
mission and  of  transportation — modern  civilization. 
Railways  are,  therefore,  'but  a  subdivision  of  high- 
way function,  but  so  far  diflFerentiated  as  to  require 
individual  treatment. 

Railways  seem  destined  to  maintain  and  to  increase 
their  utility  for  long  and  heavy  haulage.  This 
trafl^ic  will  develop  to  the  auxiliary  measure  of  better 
highways  and  increased  motor  transport. 

In  the  nature  of  things,  railway  facilities  must 
adequately  keep  pace  with  the  increase  of  population 
and  production  and  their  incidental  services.  Dup- 
lication is  economic  waste  and  while  a  measure  of 
competition  is  valua'ble  as  a  stimulus,  if  extended  to 
the  over-stimulation  of  duplication  it  will,  by  natural 
law,  defeat  its  own  purpose  and  is  uneconomic  and 
a  waste  of  energy. 

The  principle  to  be  applied  as  regards  cities  i^- 
Union  Terminals.  There  is  little  question  as  to  tht 
wisdom  of  a  single  system  of  trackage  minimizing 
movements,  crossings,  and  vast  unnecessary  capital 
expenditure.  But  there  are  optional  ways  of  operat- 
ing the  necessary  plant — ^ways  of  efficiency. 

Montreal,  as  our  largest  city  in  Canada,  is  suffer- 
ing from  the  lack  of  proportion  in  its  services. 

The  purpose  of  town  planning  is  to  avoid  and  to 
eliminate  congestion- — on  the  railways,  on  the  high- 
ways, and  in  all  the  vital  agencies  of  progressive 
existence. 

Montreal's  problem  is  emphasized  by  its  railway 
and  its  highway  requirements — it  is  conditioned  by 
the  necessary  disposition  of  its  centres  of  activity 
along  the  harbour  front,  and  in  turn  is  subject  to  the 
topographical  limitations  of  the  adjacent  mountain. 
The  city  of  Hamilton  Ont.,  has  a  somewhat  similar 
problem. 

You  have  a  housing  ])rolblem  the  same  as  our 
smaller  centres,  only  greater  by  reason  of  acceleration 
in  size — it  is  all  part  of  the  oneness  of  your  problem 
of  existence   which   awaits   progressive   solution. 

To  quote  from  a  previous  address  to  a  committee 
of  the  senate  (May  25,  1921):—  "It  follows  that 
determining  the  occupancy  of  land  and  of  buildings, 
the  width  of  streets  and  the  height  and  bulk  of  struc- 
tures in  relation  thereto,  the  access  of  light  and  of 
air,  zoning,  housing,  the  capacity  of  transportation, 
is  elemental  to  healthy  freedom  of  growth  and  of 
circulation ;  all,  to  the  measure  of  their  deficiency, 
shadow  the  birth  rate  and  the  death  rate". 


New  Type  Crawling  Tractor  Crane 

The  type  BC  "Industrial"  crawling  tractor  crane, 
illustrated  in  the  accompanying  photograph,  manu- 
factured by  the  Industrial  Works,  Bay  City,  Michigan, 
has  been  developed  to  meet  the  need  for  a  full-revolv- 
ing tractor  crane  which  can  be  operated  independently 
of  rails.  The  crane  is  built  in  two  types — the  type 
BC  with  a  capacity  of  20,000  pounds  at  12  ft.  radius 
is  equipjjcd  with  four  broad  igauge  tractor  wheels. 

These  cranes  are  pre-eminently  adapted  to  the  needs 
of  road  contractors,  coal  dealers,  gravel,  sand  and 
stone  producers,  foundries,  and  moderate-size  manu- 
facturing plants.  Their  capacity  and  speed  make 
them  ideally  suited  for  doing  such  jobs  as  moving 
coal,  sands,  gravel,  etc.,  and  for  excavating  duty. 
Within  the  limits  of  their  capacity  they  will  serve 
with  the  same  efficiency  as  the  railroad  crane.  They 
can  be  equipped  to  handle  a  hook  and  block,  grab 
bucket,  drag  scraper  bucket,  wood  grapple,  electric 
lifting   magnet,   shovel    dipper   and    pile    driver    leads 


with  dro])  hammer.  Operation  is  by  means  of  an  in- 
ternal combustion  engine.  The  crane  is  [equipped 
with  thirty  foot  boom  made  up  of  two  channels 
strongly  latticed  with  angles  and  tie  plates. 

The  steering  of  the  crawling  tractor  crane  while 
propelling  is  accurately  controlled  by  the  oj>erator 
from  his  position  in  the  revolving  upper-works,  by 
manipulation  of  the  friction  clutches  and  brakes  con- 
trolling the  motion  of  each  tractor  belt.  By  means 
of  these  clutches  and  brakes  either  tractor  belt  can 
be  readily  and  instantly  disconnected  from  the  motor 
while  the  other  belt  continues  travelling  at  the  normal 
rate  of  speed.  The  disconnected  tractor  belt  can  be 
held  stationary  by  applying  the  brake,  can  be  allowed 
to  coast  with  the  brake  and  clutch  both  disengaged, 
or  the  clutch  can  be  allowed  to  slip,  thus  allowing  the 
operator  to  turn  as  sharp  or  as  wide  a  corner  as  he 
mav  select.  All  the  clutches,  brakes  and  lever  mech- 
anism for  steering  is  located  in  the  revolving  upper- 
works  where  it  is  simpler  and  much  more  accessible 
thnn  when  a  portion  or  all  of  this  mechanism  is  loc- 
ated on  the  car-bodv. 


It  is  likely  the  Border  Cities  Housing  Commission 
at  Windsor  will  shortly  disband,  as  the  housing  sit- 
uation is  fairly  well  in  hand  now.  The  commission 
has  constructed  over  300  homes  during  the  past  two 
vears. 
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A  Small  House  Suggestion 

Details  of  Two-Storey  House  at 
Victoria,  B.  G. 

The  two-storey  house  shown  in  the  accompany- 
ing photograph  and  plans  was  built  for  Mr.  A.  C. 
McDonald,  of  Gordon  Head,  Victoria,  B.  C.  'by 
Messrs,  Evans  &  Green,  the  architect  being  Mr.  S. 
Maclure,  both  of  Victoria.  Built  to  replace  a 
dwelling  that  had  been  burnt  down  the  history  of 
the  house  as  at  present  designed  is  interesting.  The 
original  idea  was  to  convert  an  unused  barn  on  the 
property  into  a  dwelling,  and  the  architect  was  asked 
to  prepare  suitable  plans  for  this  purpose.    This  was 


Two-storey  residence  described  in  accompanying  article. 

duly  done  and  tenders  called  for,  but  when  these 
came  to  be  considered  it  was  found  that  the  cost 
of  the  work  would  be  so  much  greater  than  the  owner 
anticipated  that  the  idea  was  abandoned  in  favor  of 
building  an  entirely  new  house.  The  owner  however, 
was  so  pleased  with  the  architect's  design  that  he 
decided  to  have  the  new  house  touilt  on  the  same 
lines. 

The  dimensions  of  the  house  over  all  are  26  ft. 
X  45  ft.  A  very  pleasing  feature  is  the  living  room, 
with  its  beamed  ceiling,  panelled  walls  and  well 
proportioned  fireplace  of  locally  manufactured  pressed 
i)rick.  The  room  is  of  generous  size,  being  14  ft.  x 
26  ft.  with  an  alcove  5  ft.  x  12  ft.  while  its  French 
windows  opening  on  to  the  garden,  do  much  to 
enhance  the  general  impression  of  ample  and  un- 
restricted space. 
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ihe  porch  step  is  made  of  dressed  granite  bould- 
ers found  on  the  property.  The  hallway  is  tiled  with 
red  tiles,  which  give  an  air  of  warmth  and  comfort. 
Tiles  are  also  used  in  the  kitchen  and  bathroom,  these 
being  blue  and  white.  The  kitchen  is  conveniently 
fitted  up  with  modern  built-in  features. 

The  exterior  of  the  house  is  rough-cast.  The  two 
plans  shown  give  the  disposition  of  the  rooms  on  the 
ground  floor  and  the  second  storey  respectively. 

The  small  addition  shown  at  the  rear  of  the  house 
was  added  after  the  main  house  was  built.  It  was 
originally  a  cottage  on  the  property  and  had  to  be 
moved  about  200  yards  to  its  present  position.  This 
proved  a  difficult  and  rather  expensive  undertaking 
and  was  done  by  special  contract. 

The  house  was  built  on  a  cost-plus  basis  with 
entirely  satisfactory  results. 


NEW  TRACK  CONSTRUCTION  OF  DETROIT 
MUNICIPAL  RAILWAY 

An  extensive  construction  program  is  now  being 
carried  out  on  the  street  railway  sj-stem  of  the  city  of 
Detroit,  and  it  is  expected  that  by  the  time  winter  sets 
in  82  miles  of  singfle  track  equivalent  will  have  been 
comjiletcd.  A  monolithic  type  of  rigid  track  construc- 
tion employing  International  steel  twin  ties  altogether, 
except  under  special  work,  is  being  used  on  the  new 
work.  The  following  particulars  regarding  this  track 
construction  arc  taken  from  the  Electric  Railwaj' 
Journal. 

This  new  type  of  construction  consists  first  of  2  in. 
of  rolled  slag  on  the  bottom  of  the  trench,  with  a  1 :2 :4 
mix  of  concrete  poured  from  the  slag  up  over  the  ties 
and  base  of  the  rails.  After  this  has  hardened,  the  re- 
mainder of  the  trench  up  to  the  level  of  the  rails  is 
filled  with  2Vi  to  3  in.  crushed  Wisconsin  granite.  This 
is  rolled  and  then  filled  in  with  1 :2  grout  and  rolled 
again,  forming  what  is  termed  "compressed  concrete 
pavement."  The  rail  used  is  either  A  E.R.A.  7-in.  91  or 
93-lb.  plain  girder  or  A.R.A.  (which  is  also  a  standard 
of  A.E.R.A.)  100-lb.  6-in.  standard  section  rail,  both 
sections  being  supplied  by  the  Lorain  Steel  Companj'. 
The  93-lb.  rail  is  identical  with  the  01-lb.,  except  that 
the  thickness  of  the  web  just  beneath  the  rail  head 
has  been  increased  to  yg  in--  tapering  to  the  standard 
thickness  of  rail  web,  9/16  in.,  to  a  point  between  the 
rail  head  and  the  top  of  the  bolt  hole.     The  heavier 
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section  is  used  on  those  streets  on  which  geatest  density 
of  traffic  is  expected,  and  it  not  only  -  reduces  the 
amount  of  concrete  required  by  a  depth  of  1  in.,  but 
the  price  per  ton  is  also  less.  The  100-lb.  rail  comes  in 
66-ft.  lengths,  while  the  91  and  93  lb.  sections  come  in 
60  ft.  lengths. 

The  steel  ties  are  spaced  5  ft.  6  in.  average  centres 
and  have  the  ends  bent  upward  to  give  a  cant  of  1  to 
25,  thus  providing  for  an  inward  tilting  of  the  rails  by 
the  same  amount. 

The  rail  joints  are  made  by  using  two  20  in.  x  %  in- 
plates,  which  are  held  in  place  by  two  1  in.  bolts  and 
electrically  welded  along  the  top  and  bottom.  The 
head  and  nut  of  each  of  the  bolts  are  welded  to  the 
rail  and  the  nut  to  the  bolt.  This  welding  is  done  by 
the  short  arc  or  metallic  electrode  process,  using  Wil- 
son "Welder  &  Metals  Co.  two-arc,  gasoline  engine- 
driven  welding  machines. 


Mainly  Constructional 

Ba*t  and  West — Prom  Coast  to  Coast 


Fire  losses  during  September  according  to  the  Monetary 
Times  estimate,  reached  a  total  of  $3,410,300,  which  is  almost 
$600,000  less  than  August,  1921,  and  70,000  less  than  Sep- 
tember last  year. 

Building  figures  •from  Outremont,  P.  Q.,  indicate  an 
increase  this  year  of  53  per  cent.,  to  the  end  of  last  month, 
over  the  same  period  of  last  year.  This  year's  figure  shows 
a  total  value  of  $1,082,440,  while  last  year's  was  $707,025 

Traffic  on  the  Canadian  Pacific  Railway,  between  Sault 
Ste-  Marie,  Ont.,  and  the  American  Soo,  was  held  up  recently 
for  a  few  days,  owing  to  a  break  in  one  of  the  huge  con- 
crete  supports   of    the    international     bridge   at   this   point. 

Over  2,500  men  are  at  present  engaged  on  the  repair- 
ing of  Toronto's  street  railway  system,  under  the  new 
Toronto  Transportation  Commission.  This  work  has  done 
much    to    relieve    the    unemployment    situation    in    Toronto. 

The  estimated  cost  of  the  proposed  extension  of  the 
T.  &  N.  O.  Railway,  from  Cochrane  to  New  Post,  Ont.,  a 
distance  of  70  miles,  is  placed  at  $3,500,000.  This  amount 
includes  the  cost  of  necessary  bridges,  etc.  A  start  will 
be  made  this  winter  on  the  clearing  of  the  site. 

There  is  a  report  current  to  the  effect  that  the  affairs  of 
the  Housing  Scheme  are  being  wound  up  in  Ontario. 
Practically  all  of  the  $8,000,000,  Ontario's  portion  of  the 
original  amount  set  aside  by  the  Dominion  Government 
for  housing,  has  been  used  up  and,  althougli  an  additional 
Federal  loan  of  $2,000,000  has  been  made  available  for  this 
purpose,  it  is  not  expected  that  Ontario  will  apply  for  any 
of  this. 

The  first  meeting  of  the  Montreal  Branch  of  the  Eng- 
ineering Institute  of  Canada  was  held  recently  at  the 
Institute's  quarters  on  Mansfield  St.  Mr-  Walter  J.  Francis, 
vice-president  of  the  Institute,  presented  Mr.  Roger  French 
with  the  Gzowski  medal  for  the  most  useful  and  meritorious 
technical  paper  presented  to  the  society  during  the  past 
year,  the  title  of  which  was  "  Reinforced  Concrete  Covered 
Reservoirs." 

Brockville,  Ont.,  it  is  reported,  has  been  selected  as  the 
new  site  for  the  Eugene  F.  Phillips  Electrical  Works, 
Limited.  It  is  estimated  that  it  will  take  three  years  to 
erect  the  new  plant  and  transfer  the  machinery  from  the 
present  plant  at  Mile  End,  near  Montreal.  The  cost  of  the 
new   plant  will   be  between   $3,500,000   and   $3,000,000.     The 


plant  will  consist  of  11  units<and  will  cover  15  acres.  The 
first  unit  to  be  constructed  will  be  the  copper  rolling  mill, 
a  building  375  by  125  ft.,  which,  according  to  the  agreement 
with  the  town,  must  be  under  operation  within  eight  months 
of  the  ratification  of  the  by-law  by  the  ratepayers. 

The  following  oflficers  were  elected  at  the  recent  joint 
meeting  of  the  Ontario  Association  of  Architects  and  the 
Royal  Architectural  Institute  of  Canada,  held  recently  at 
Toronto.  For  the  former  association:  President.  J.  P. 
Hynes,  Toronto;  vice-presidents,  Messrs  R-  B.  McGiffin, 
Toronto;  Gordon  Hutton,  Hamilton;  secretary,  R.  B. 
Wolsey,  Toronto;  treasurer,  Gordon  West,  Toronto;  reg- 
istrar, Forcy  Page,  Toronto;  council,  Gilbert  Jacques, 
Windsor;  Gordon  Hutton,  Hamilton;  J.  P.  Hynes,  Toronto; 
S.  Allaster,  Brockville;  Gordon  West,  Toronto;  Forcy  Page, 
Toronto;  R.  B.  McGiffin,  Toronto;  Frank  Kelley,  Hamilton; 
C.  P.  Meredith,  Ottawa;  delegates  to  the  Royal  Architectural 
Institute  of  Canada,  Herbert  E.  Moore,  Toronto;  J.  P. 
Hynes,  Toronto;  Gordon  Hutton,  Hamilton;  Charles  S. 
Cobb,  Toronto;  C.  H.  Acton  Bond,  Toronto;  and  Gilbert 
Jacques,  Windsor.  The  election  of  officers  of  the  Royal 
Architectural  Institute  resulted  as  follows:  President,  David 
R.  Brown,  Montreal;  vice-presidents.  Professor  Atcheson, 
Winnipeg,  and  Herbert  Moore,  Toronto;  registrar,  F.  Page, 
Toronto;  secretary,  Alcide  Chausse,  Montreal.  The  next 
convention  of  the  Institute  will  be  held  in  Winnipeg  early 
in    September,    1928. 


Personal 

Mr.  H.  L.  Seymour,  well  known  Toronto  engineer, 
addressed  the  Athenaeum  Club  of  the  First  Unitarian 
Church,    Toronto,    recently   on    city   planning   matters. 

City  Engineer  Fuller,  of  Chatham,  Ont.,  is  one  of  the 
four  Canadian  engineers  invited  by  the  Portland  Cement 
Association  to  make  an  inspection  of  the  new  highways  in 
New  York  and  district.  Mr.  Fuller  has  accepted  the  in- 
vitation.    This  is  an  annual  affair. 

Mr.  D.  Walter  Munn  has  been  appointed  to  chair  of 
Mechanical  Engineering,  at  the  Provincial  Technical  College, 
at  Halifax,  N.  S.  Professor  Munn  is  a  graduate  of  the 
Faculty  of  .Applied  Science,  McGill  University- 
Mr.  Manley  M.  Maxwell  has  been  appointed  manager  of 
the  Chamber  of  Commerce,  at  St.  Catharines,  Ont.  Mr. 
Maxwell  has  been  connected  for  the  past  two  years  with 
the  Chamber  of  Commerce  at  Chatham,  Ont-,  in  a  like 
capacity. 

Mr.  S.  Sylvestre,  the  retiring  Deputy  Minister  of  Public 
Works,  of  Quebec  province,  was  presented  with  a  valuable 
leather  club  bag,  by  the  staff  of  his  department  recently. 
Mr.  Gagnon,  secretary  of  the  department,  delivered  the 
address  on  behalf  of  the  employees. 

Mr.  H-  E.  Fellows,  C.  E.,  assistant  engineer  of  the 
Quebec  Harbour  Commission,  has  resigned  this  position  to 
accept  an  appointment  with  the  large  engineering  concern 
of  Coode,  Northway,  Fitzmorris  and  Wilson,  and  will 
supervise  a  large  engineering  enterprise  at  Kilindini  Harbor, 
Keryo  Colony,  British  East  Africa,  for  which  the  above 
firm   were   recently  awarded   the   contract. 


Obituary 

Mr.  Francis  F.  Busteed,  former  general  superintendent 
of  the  C.  P.  R.,  and  well  known  railroad  construction  man  of 
Vancouver,  B.  C,  died  in  that  city  recently  from  heart's 
disease,  after  a  short  illness.  Deceased  was  born  at  Battery 
Point,  P.  Q.,  63  years  ago  and  was  a  graduate  of  McGill 
University. 


i'HE  CONTRACT  RECORD 


925 


^ntract  Record 

^^^  Engineering  Review 

A  National  Journal  for  the  Construction  Interests  of  Canada, 

reaching    Architects,    Engineers,    Contractors, 

Municipal  OiScials,  etc. 

Published   Each   Wednesday  by 

HUGH  G.  MACLEAN  PUBLIGATIONS 

LIMITED 

THOMAS  S.  YOUNG,  Managing  Director 

HEAD  OFFICE    -    347  Adelaide  Street  West,  TORONTO 

Telephone  A.  2700 


A'^'NCa 


MONTREAL 


/-w\    WINNIPEG 
*^    ■*  VANCOUVER 


.M. 


NEW  YORK       - 
V*"**/    CHICAGO      -      - 
^-^oi^^       LONDON,  ENG. 


119    Board    of   Trade    Bldg. 

Electric  Ry.  Chambers 

Winch  Building 

-  296   Broadway 

Room  803,  63  E.  Adams  St. 

-    16  Regent  Street  S.  W. 


SUBSCRIPTION   RATES 

Canada  and   Great   Britain,  $3.00.   U.   S.   and   Foreign,  $4.00. 

Single  copies  15  cents. 


Anthorized  by  the  Postmtiter  General  for  Canida,  for  tranmiiHion 
H  second  cUu  matter. 


Vol.  35 


Toronto,  October  26,  1921 


No.  43 


Misleading  Reports  Underrate  Canada's 
Construction  Activity 

Foreign  magazines  .sometimes  make  a  show  of 
reporting  conditions  in  Canada.  More  often  than 
not,  these  reports  are  wide  of  the  truth,  being  merely 
the  opinion  of  some  individual  whose  report  is  reg- 
ulated by  the  condition  of  his  liver  at  the  moment. 
A  case  in  i)oint  is  a  three-line  item  in  the  current 
issue  of  "  The  Earth  Mover,"  which  sums  up  con- 
ditions in  the  construction  field  in  Canada  1)riefly, 
succinctly  and  finally  as  follows:  "There  is  nothing 
very  much  doing  in  the  construction  line  in  this  vicin- 
ity, (Montreal).  Unemployment  is  very  bad  and  we 
do  not  look  fc^r  much  improvement  before  spring." 

There  is  no  excuse  for  such  a  definitely  pessimistic 
report  as  this  either  in  Montreal  or  anywhere  else 
in  Canada.  There  is  a  lot  of  iuiem|)loyment,  it  is 
true,  though  both  the  government  reports  and  the 
trade  union  reports  show  that  this  condition  is  grad- 
ually im])roving.  However,  this  is  not  a  condition 
peculiar  to  Canada,  but  is  common  at  the  moment 
practically  the  world  over.  It  is  nonsense,  also,  to 
say  that  there  is  nothing  much  doing  in  the  con- 
struction line.  Reports  for  the  first  nine  months 
of  the  present  year,  covering  all  Canada,  show  an 
appreciable  gain  in  the  amount  of  construction  work 
carried  out  this  year  over  the  corresi>onding  period 
of  last  year.  Supply  men  are  far  from  being  pes- 
simistic. Conversation  with  a  brick  manufacturer 
for  example,  a  couple  of  days  ago  elicited  the  infor- 
mation that  the  demand  for  their  product  was  very 
satisfactory.  There  is  business  to  be  had,  if  not  in 
plenty,  at  least  in  very  considerable  amount,  and 
the  pessimist,  in  the  main  is  the  man  who  does  not 
exert  himself  sufficiently  to  get  out  after  this  business. 


In  actual  fact,  there  is  a  great  deal  doing  in 
the  construction  field  and  a  great  deal  in  prospect. 
Taking  Toronto  as  an  example,  the  Tran- 
sportation Commission  are  Kjjend^ng  millions  on 
rehal^ilitation  and  extension  work  ;the  Toronto  harbor 
w(jrk  is  going  steadily  forward  and  a  record  number 
of  liomcs,  of  the  better  class,  are  being  erected.  Just 
at  the  moment,  comparatively  little  school  work  is 
being  done,  though  considerable  extensions  are  under 
way,  and  the  demand  for  more  accommodation  is 
.so  insistent  that  new  buildings  cannot  be  delayed. 
The  university's  development  program,  which  is  also 
very  urgent,  will  involve  an  expenditure  of  several 
millions. 

Throughout  the  province,  many  larjje  under- 
takings are  under  way,  such  as  the  Welland  Canal, 
the  Chippawa-Queenston  development  and  a  generous 
jjrogram  of  provincial  highways  and  municipal  work 
of  various  kinds  the  same  remarks  apply  generally 
to  other  cities  and  provinces.  To  say  that  "  there 
is  nothing  very  much  doing"  in  Canada,  in  the  con- 
struction held,  is  very  far  from  the  truth — and  con- 
ditions are   decidedly   improving. 

The  Government's  Plans  for  Coping  with 
the  Unemployment  Situation 

After  careful  consideration  in  the  light  of  last  win- 
ter'.s  experience,  and  information  carefully  gathered, 
the  Federal  Government  has  determined  upon  a  defin- 
ite course  of  action  to  aid  in  fairly  meeting  the  unem- 
ployment situation  this  coming  winter.  The  policy 
outlined,  and  the  principles  upon  which  it  is  based,  are 
briefly : 

1.  Unemployment  relief  always  has  been,  and  must  neces- 
sarily continue  to  be,  primarily  a  municipal  responsibil- 
ity, and  in  the  second  instance  the  rcsponBibility  of  the 
Province. 

2.  That  because  of  the  present  situation  being  due  to  causes 
beyond  the  powr  of  local,  or  even  national,  control.  Pro- 
vincial and  Federal  Governments  should  co-operate  with 
municipal   authorities   in: 

(a)  Helping  to  create  and  provide  employment. 

(b)  Where  cmploynint  cannot  be  furnished  to  workmen 
who  arc  willing  to  work,  to  aid  in  providing  food 
and  shelter  for  themselves  and  dependents  until  the 
present  emergency  period   is  past. 

;!.  That  Foderal  funds  used  for  unemployment  relief,  or  for 
relief  work  must  be  disbursed  only  through  responsible 
municipal  autlinrities,  who  in  each  case  shall  bear  at 
i^ast  one  third  of  the  total  or  extra  cost. 

The  Government  proposes  to  participate  in  the  cost 
of  work  provided  by  mimicipalities  on  the  following 
basis : 

(a)  Municipality  to  bear  the  normal  cost,  that  is  to  sav,  the 
cost  of  carrying  on  flu-  s.ild  work  in  the  normal  work- 
ing season. 

(b)  KstimatD  of  noruiiil  i-u»t  to  in-  approved  by  Federal 
Government's  engineers  in  the  Department  of  Public 
Works. 

(<')  That    Municipal,   Provincial   and    Federal    Governments 
bear  equally  and  jointly   the  actual  cost  over  the  esti 
mated  normal  cost,  thereby  encouraging  the  creating  of 
employment  where  possible. 

(d)  That  where  work  cannot  be  provided,  the;  Federal  Gov- 
ernment continue  to  refund  one-third  of  the  disburse- 
ments actually  made  by  a  municipality  for  unemplov- 
ment  relief,  conditional  upon  the  Provinces  participat- 
ing on  BO  equal  basis. 
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By  these  means  employment — instead  of  unemploy- 
ment relief — can  in  most  cases  be  furnished,  thereby 
overcoming  the  only  criticism  of  the  Government's  pol- 
icy of  last  winter. 


The  Minister  of  Labor  is  communicating  in  detail  the 
proposals  to  all  Provincial  Governments,  copies  of  which 
will  be  supplied  to  any  municipality  interested  on  appli- 
cation to  the  Federal  Department  of  Labor. 


High    or    Low    Tenders? 


The  Ottawa  Council  Decides  to  Accept 
Employment — Interview 

Should  a  civic  authority  accept  the  lowest  ten- 
der? Should  it  accept  a  high  local  tender,  passing 
over  low  outside  bids,  on  the  ground  that  the  former 
w.'ll  give  employment  to  local  men?  The  principles 
covered  by  these  two  questions  are  involved  in  the 
decision  of  the  Ottawa  City  Council  to  accept  the  ten- 
der of  Hooper  Bros.,  Ottawa,  for  Indiana  limestone, 
and  that  of  the  Ottawa  Cut  Stone  Company  for  local 
or  Queenston  stone.  The  material  is  for  the  Ottawa 
civic  hospital. 

The  decision  meant  the  rejection  of  tenders  b_\' 
the  Quinlan  Cut  Stone  Company,  Limited,  Montreal, 
at  prices  some  $9,000  lower  than  the  <^)nes  accepted. 
This  too  in  the  face  of  a  recommendation  by  the  Hos- 
pital trustees  that  the  lower  bids  be  accepted.  The 
recommendation  came  before  the  Council  on  October 
13,  when  it  was  decided  to  accept  the  high  bids.  A 
motion  for  rescinding  the  resolution  was  initnediately 
given,  but  on  the  17th  the  Cauncil  re-affirmed  its  de- 
cision by  11  votes  to  10. 

The  ground  for  the  decision  was  that  the  accept- 
ance of  the  local  tenders  will  mean  work  for  Ottawa 
citizens,  although  it  is  obvious  that  the  general  tax- 
payer will  have  to  find  the  additional  $9,000.  It  may 
be  pertinent  to  jx)int  out  that  the  civic  elections  are 
not  far  off  and  it  is  not  unfair  to  suggest  that  some  of 
the  members  of  the  Council  may  think  that  an  elec- 
tion crj'  of  local  work  for  local  men  will  have  an  in- 
fluence on  the  votes  of  a  section  of  the  voters.  Be 
that  as  it  may,  the  decision  of  the  Council  is  to  our 
minds  fudamentally  unsound.  This  is  the  view  taken 
by  the  Ottawa  branch  of  the  Canadian  Building  and 
Construction  Industries,  and  the  directors  of  the  Mon- 
treal Builders'  Exchange,  who  protested  against  the 
decision,  the  directors  of  the  Montreal  Exchange  re- 
iterating their  protest  at  the  meeting  of  the  City  Coun- 
cil on  the  17th  inst.  The  view  expressed  was  that  the 
lowest  tender  should  be  accepted. 

At  the  meeting.  Controller  Bliss  very  forcibly  put 
the  case  for  awarding  the  contract  to  the  lowest  bid- 
der, in  these  words,  "The  tender  system  should  be 
firmly  established  in  Municipal  Government.  If  there 
is  any  respect  for  the  City's  honour  and  respect  the 
lowest  should  be  accepted.  There  is  no  excuse  for 
throwing  away  thousands  of  dollars,  and  I  doubt  if  any 
one  would  take  a  similar  course  in  his  own  business." 

Mr.  John  Quinlan,  the  President  of  the  Quinlan 
Cut  Stone  Company,  in  an  interview  with  the  repres- 
entative of  the  "Contract  Record",  expressed  views 
which  we  think  will  meet  with  general  acceptance.  "I 
believe,"  he  said,  "that  practically  every  contract- 
or will  agree  that  the  only  principle  which  should 
guide  civic  authorities  in  awarding  tenders  is  to  ac- 
cept the  lowest  bid,  all  other  things  being  equal.  The 
fact  that  guarantees  have  to  ibe  put  up  is  sufficient 
protection  to  a  Council  in  the  matter  of  the  work  being 
satisfactory. 


Local  High  Bids  in  order  to  Provide 
with  Mr.  John  Quinlan 

■'The  Ottawa  Council  advertised  the  job  far  and 
wide,  presumably  with  the  idea  of  securing  compe- 
tition and  getting  the  lowest  possible  prices.  Nat- 
urally the  firms  who  tendered  d'd  so  with  the  expec- 
tation that  their  bids  would  be  considered  on  their 
merits,  and  that  the  lowest  firm  would  be  awarded 
the  contract.  The  Council  have  departed  from  a  re- 
cognized business  principle,  and  in  my  opinion  those 
outside  finns  who  tendered  have  strong  cause  for  com- 
plaint. If  only  local  bids  Avere  to  be  considered,  then 
the  Council  should  have  stated  so  in  their  adver- 
tisement. There  is  also  this  to  be  said — If  Councils 
confine  their  contracts  to  local  firms  with  the  idea  of 
employing  local  labour,  the  result  will  be,  as  in  this 
case,  great  increases  in  the  cost  of  work,  as  exper- 
ience shows  that  limited  competition  results  in  higher 
cost. 

"Another  aspect  of  the  ca,se  is  the  unfair  expense 
to  which  the  contractors  who  bid  were  put.  The 
firms  who  bid  incurred  a  certain  amount  of  cost  in 
drawing  up  their  tenders — in  the  belief  of  course  that 
they  would  secure  the  work  if  their  bids  were  the  low- 
est. Naturally  they  would  not  have  gone  to  the 
trouble  and  expense  involved  had  they  known  that 
local  tenders  Avould  have  the  preference,  notwith- 
standing' a  very  heavy  difference  in  jjrice. 

"The  <iuestion  of  the  extra  $9,000,  which  will  come 
out  of  the  pockets  of  the  general  taxpayers,  is  of 
course  a  matter  largely  for  OttaAva  citizens.  But  on 
general  principles  it  is  questionable  whether  the  un- 
necessary expenditure  will  achieve  the  object  in  view 
— the  provision  of  work  for  local  men.  The  extra 
money  to  be  spent  means  that  the  citizens  are  $9,000 
poorer  than  they  should  be,  and  the  action  of  the 
Council  reduces  the  ])urchasing  power  of  the  general 
body  of  citizens  to  that  extent.  I  am,  of  course,  more 
concerned  from  the  point  of  view  of  the  contracting 
interests,  and  I  am  very  srongly  of  the  opinion  that 
the  decision  of  the  Council  is  against  the  best  inter- 
ests of  the  industry  as  a  whole."  If  the  example  of 
the  Ottawa  Council  is  adopted  by  other  civic  author- 
ities, it  will  undoubtedly  limit  competition  and  in- 
crease the  cost  of  municipal  work  to  such  an  extent 
that  work  will  not  be  carried  out  owing  to  the  high 
cost. 

It  may  be  doubted  whether  the  members  of  Coun- 
cils Lave  sufficient  expert  knowledge  to  intelligently 
decide  the  awarding  of  contracts  of  this  character. 
The  votes  of  the  electors  are  calculated  to  influence 
their  decision  in  such  matters,  and  the  case  at  Ottawa 
furnishes  evidence  that  circumstances  have  a  strong 
bearing  on  the  judgments  of  the  aldermen.  The 
better  plan  would  be,  I  submit,  to  have  the  award- 
ing of  such  contracts  in  the  hands  of  civic  experts, 
such  as  engineers  or  architects — men  who  are  in  a 
position  to  know  the  best  way  to  secure  economical 
results." 
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Canada's  Engineers— Arthur  Crumpton 


The  Honourable  William  Howard  Taft,  Chief  Jus- 
tice of  the  Supreme  Court 'of  the  United  States,  recent- 
ly stated  that  he  had  been  impressed  by  the  loyalty 
and  esprit  de  corps  of  the  officers  of  the  Grand  Trunk 
Railway,  many  of  whom,  had  grown  up  with  that  C(im- 
pany,  and  the  record  of  the  subject  of  this  sketch  is 
a   striking   illustration   of   Mr.   Taft's   statement. 

Mr.  Crumpton,  valuation  engineer  of  the  Grand 
Trunk  Railway  System,  is  a  Torontonian  by  birth  and 
education.  Although  still  in  the  prime  of  life,  he  has 
been  railroading  for  38  years,  having  started  as  a  boy 
in  Toronto  on  the  old  Northern  &  North  Western  Rail- 
ways, where  in  the  general  manager's,  accounting, 
mechanical,  purchasing  and  engineering  departments 
he  gained  a  general  knowledge  of  railway  work. 

In  1896,  after  the  absorption  of  the  North  Western 
by  the  Grand  Trunk,  Mr.  Crumpton  was  appointed 
to  the  headpuarters  engineering  staff  of  the  latter 
railway  in  Montreal,  and  his  engineering  experience 
since  that  time  has  been  coincident  with  the  growth 
of  the  system,  as  he  has  been  intimately  associated 
with  its  larger  engineering  betterments,  such  as  the 
completion  of  the  double  tracking  of  a  thousand  miles 
of  its  main  lines,  the  installation  of  bridges  of  the 
heaviest  class  from  the  Atlantic  to  Chicago,  includ- 
ing the  reconstruction  of  the  Victoria  Bridge  across 
the  St.  Lawrence  River  at  Montreal,  the  revision  of 
existing  lines,  and  the  location  and  construction  of 
new  lines  in  the  provinces  of  Ontario  and  Quebec, 
and  in  ten  of  the  neighboring  states. 

Mr.  Crumpton  is  a  member  of  the  Engineering 
Institute    of    Canada,    the    American    Society    of    Civil 


Engineers,  the  American  Association  of  Engineers, 
the  American  Railway  Engineering  Association,  The 
Corporation  of  Professional  Engineers  of  Quebec 
and  is  president  of  the  Canadian  Railway  Club,  which 


Mr.  Arthur  Cnunptou. 

is  one  of  the  largest  clubs  of  its  kind  on  the  continent, 
having  over  thirteen  hundred  members,  scattered 
throughout  Canada  and  the  United  States. 


Mount    Royal    Hotel    Progress 

Headway  Being  Made  on  Huge  Montreal  Building — Foundation 

Conditions  are  Proving  Excellent — Excavation 

is  Half  Completed 


The  construction  of  the  Mount  Royal  Hotel,  at 
Montreal  i,s  now  well  under  way.  'l"he  building,  loc- 
ated on  what  is  known  as  the  old  high  school  pro- 
perty on  Peel  Street  immediately  north  of  St.  Cathar- 
ines Street,  will  be  ten  storeys  in  height,  .309  ft.  long. 
facing  on'  Peel  Street,  by  229  ft.  4  in.  deei),  cx-cupy- 
ing  an  entire  city  block.  The  foundations  will  con- 
sist of  circular  caissons  sunk  to  rock  with  reinforced 
concrete  exteri<ir  retaining  walls.  The  frame  work 
of  the  building  is  to  be  of  structural  steel  with  rein- 
forced concrete  floors. 

The  excavation  is  now  half  way  completed  and 
work  has  been  commenced  on  the  sinking  of  the  caiss- 
ons. What  may  be  considered  as  very  favorable 
conditions  have  been  found  to  obtain,  as  rock  at  the 
lower  end  of  the  lot  is  found  at  only  30  ft.,  approx- 
imately, below  the  surface  of  the  ground,  while  at 
the   ui)per  end   of   the   lot   the   rock   is  approximately 


1  ft.  below  its  elevation  at  the  lower  end.  but  the  sur- 
face ground  rises  13  ft.,  leaving  the  rock  at  ap|)rox- 
imately  44  ft.  below  the  surface  at  the  upper  end.  The 
excavated  material  consists  principally  of  blue  clay 
which  reaches  close  to  the  surface  of  the  ground.  The 
clay  has  not  been  f<iund  stiflf  enough  to  permit  of 
free  standing  excavation,  but  up  to  the  present  time 
practically  no  water  has  been  encountered.  The 
rock  surface  on  which  the  caissons  are  to  rest 
consists  of  a  hard  variety  of  black  limestone.  In  the 
clay  which  lies  aljove  the  limestone  si>me  boulders 
have  been  encountered  indicating  glacial  drift. 

The  architects  for  the  building  are  Messrs.  Ross 
&  Macdonald ;  the  general  contractors  are  the  Thomp- 
.son-Starrett  Company,  Limited.  Mr.  R.  E.  W.  Hag- 
arty  is  consulting  engineer  to  the  architects  in  con- 
nection with  the  foundations  and  structural  frame 
work. 
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Don't  Be  Afraid  of  Winter— Garry  on 
Concreting  Without  Interruption 

No  Difficulties  or  Expense  Need  be  Experienced  in  Constructing 
Concrete  Buildings  During  the  Cold  Weather  if  Simple 
Precautions  are  Observed — Many  Advan- 
tages to  Winter  Operations 

By  A.  C.  IRWIN,  Engineer,  Structural  Bureau,  Portland  Cement  Association. 


The  season  is  approaching  when  some  contractors 
will  be  thinking  more  of  storing  their  equipment 
and  abolishing  their  payroll  than  of  going  ahead  with 
work  for  the  winter.  Instead,  there  are  57  varieties 
of  reasons  why.  ervery  contractor's  mental  energy 
should  be  devoted  to  finding  out  how  he  can  at  least 
keep  his  organization  together,  his  equipment 
in  good  working  condition  through  use,  and  very 
probably  make  some  money  during  the  winter  season 
and  thus  show  more  life  than  the  hibernating  animals 
that  exist  on  the  accumulated  fat  of  the  mild  season. 

Cold  weather  work  has  no  prdblems  which  have 
not  ibeen  successfully  met,  nor  does  it  contain  un- 
certainties worth  while  considering  beyond  those 
surrounding  e\ery  important  construction  jdb.  The 
contractor  who  undertakes  construction  that  will  run 
him  through  the  winter  months  knows  beforehand 
tha't  the  worst  thq^  may  'be  chargeable  to  cold  weather 
work  is  simply  a  matter  of  temperatures.  If  he 
provides  at  once  for  carrying  on  the  work  contin- 
uously during  cold  weather,  he  will  have  more  than 
safe-guarded  himself  because  if  the  job  is  an  extensive 
one,  certain  portions  of  it  will  be  carried  on  during 
mild  weather  when  the  maximum  precautions  against 
extremes  of  temperatures  need  not  be  taken. 

There  are  other  important  reasons  for  continuing 
work  throughout  the  winter  than  the  contractor's 
interest.  The  economic  condition  of  the  world 
demands  that  no  cessation  of  work  take  place  with 
consequent  delax'  in  the  completion  of  needed  con- 
struction. While  economically,  the  worst  of  the 
reconstruction  period  is  behind  us,  the  competitive 
period,  when  he  who  is  best  equipped  for  business  will 
win,  is  immediately  ahead  of  us.  The  owner  who  gets 
a  running  start  by  utilizing  the  winter  time  to  com- 
plete his  plant  ready  for  business,  whether  that  plant 
be  for  manufacturing,  retailing,  renting  or  selling  will 
be  rewarded  by  the  advantage  of  early  profitable  use. 

Many  Economies  in  Winter  Work 

Any  extra  cost  of  winter  work  is  a  result  of 
weather  conditions,  but  experience  shows  that  with 
adequate  provision  for  carrying  on  winter  work 
there  are  certain  advantages  which  in  many  cases 
completely  oiTset  the  expense  of  cold  weather  work 
and  one  contractor  who  builds  millions  of  dollars 
worth  of  concrete  buildings  yearly  states  that  he 
does  not  hesitate  to  recommend  owners  starting 
construction  during  the  winter  months  because 
economies  obtained  through  favorable  labor  and 
material  market  conditions  in  the  winter  season 
often  equal  any  extra  cost.  Labor  as  a  whole  is  more 
abundant  and  efficient  and  the  job  can  be  manned 
with  the  best  of  the  labor  market.  During  the  winter 
months   also,   the   demand   for  construction    material 


lets  up  because  the  enormous  number  of  small  jobs 
not  worthy  of  especial  cold  weather  methods  are 
then  suspended.  Under  these  conditions  it  is  well 
known  that  materials  can  be  purchased  to  advantage. 
At  the  worst,  contractors  have  found  that  the  cost 
of    winter    concrete    work  is  only  from  3  to   10    per 


» 
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Ab  an  indication  of  how  concrete  construction  may  proceed  in 
spite  of  frost  and  snow,  this  illustration  is  full  of  interest.  It 
shows  the  stniotural  frame  of  the  Calgary-  Herald  Building,  Cal- 
gary, Alta. ,  being  constructed  during  continuously  freezing  weath- 
er with  occasional  temperatures  of  two  degrees  above  zero. 

cent  greater  than  that  of  the  same  work  in  summer. 
L'nder  conditions  slightly  more  favorable  than  average 
winter  weather  we  may  reasonably  assume  that  there 
will  be  practically  no  added  cost  for  cold  weather 
work. 
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In  considering  what  must  be  done  to  secure 
success  in  cold  weather  concreting  it  is  only  necessary 
to  keep  in  view  the  one  fundamental  thing,  namely, 
temperature.  The  concrete  should  not  'be  allowed 
to  alternately  freeze  and  thaw.  Any  method  or  device 
that  will  prevent  this  is  all  that  is  necessary  to 
secure  successful  results.  Concrete  that  has  been 
kept  at  a  temperature  of  at)out  60  degrees  for  four 
or  five  days  may  safely  be  exposed  to  low  temper- 
atures. This  means  that  only  the  portion  of  the 
building  where  work  is  in  progress  need  be  protected 
or  that  sufficient  heat  must  be  supplied  to  the  concrete 


Live  st*-ani  is  a  moHt   effective   way  of  removing  ice  and  snow 
from  forni.s  and  reinforcement  before  concreting. 

materials  and  |)rovision  made  to  retain  this  heat 
until  the  hardening  process  has  continued  unchecked 
for  at  least  96  hours. 

Cold  Weather  Precautions 

The  usual  methods  of  cold  weather  concrete 
work  have  ibeen  described  in  various  issues  of  the 
Contract  Record  and  will  not  be  repeated  here.  A 
summary  of  them,  however,  may  be  given  with 
propriety. 

Both  aggregates  and  mixing  water  should  be 
heated,  but  care  should  be  taken  that  when  the  water 
and  aggregates  are  comibined  the  resulting  temper- 
ature will  be  less  than  the  boiling  jioint  of  water.  It 
is  not  a  difficult  matter  to  heat  aggregates  to  a 
temperature  consideralbly  a'bove  the  boiling  point  of 
water  so  that  they  may  be  injured  in  coming  in 
contact  with  the  water, 'or  so  that  a  loss  of  mixing 
water  may  take  place  through  rapid  evaporation  or 
the  creation  of  steam. 

Concrete  when  placed  in  the  forms  should  have  a 
temperature  not  less  than  70  degrees  F.  A  temper- 
ature of  100  degrees  V.  is  entirely  practicable  and 
may  be  given  as  a  standard  tem])erature  for  concrete 
v  hen  dejiosited  in  forms. 

The  forms  and  reinforcement  should  be  entirely 
free  of  ice  and  snow  and  the  forms  and  reinforcement 
should  'be  warmed  just  prior  to  placing  the  concrete. 
A  method  of  warming  forms  and  reinforcement  is 
shown  in  I'igure  1.  This  method  consists  simply  in 
shooting  a  jet  of  live  steam  onto  the  forms  and  rein- 
forcement in  place  just  prior  to  placing  the  concrete. 
It  is  interesting  to  note  also  in  passing  the  wheeling 
platform    for    transferring    the    concrete    from     the 


elevating  tower  to  the  forms  instead  of  the  all  too 
prevalent  method  of  flat  angle  chuting. 

Retention  of  Heat 

After  the  concrete  is  in  the  forms  provision  should 
be  made  to  retain  the  heat.  This  is  done  by  covering 
the  concrete  with  some  form  of  insulating  material, 
or  ibetter  still,  enclosing  it  and  supplying  heat  with- 
in the  enclo.sure.  The  method  of  making  the  en- 
closure is  a  matter  of  choice  and  will  be  governed  to 
a  large  extent  by  available  materials.  The  most 
common  method  is  to  u.se  tarpaulins,  but  occasionally 
one  or  two  stories  of  a  building  are  entirely  closed 
in  with  light  wooden  side  walls.  In  supplying  heat 
to  the  interior,  it  should  be  remembered  that  warm 
air  has  a  much  higher  point  of  saturation  than  cold 
air  and  that  unsaturated  warm  air  will  permit  rapid 
evaporation  of  moisture  from  the  concrete.  For  this 
reason  the  best  method  of  heating  the  interior  of  an 
enclosure  is  by  the  use  of  live  steam.  Steam  can  be 
delivered  through  perforated  steam  pipes  close  to  the 
concrete  and  thus  supply  not  onl}-  heat  but  moisture 
so  that  the  concrete  may  harden  under  very  favorable 
conditions. 

If  live  steam  is  not  available,  coke  salmanders  or 
stoves  are  often  used,  but  with  these  large  pails  of 
water  should  always  be  placed  upon  them  so  that 
the  air  is  kept  well  supplied  with  moisture.  In  a 
proj)er  enclosure,  one  coke  salamander  will  be  required 
for  every  500  to  800  sq.  ft.  of  floor  area. 

Much  has  been  said  in  regard  to  the  ability  of 
concrete  to  withstand  low  temperatures  without 
sjjecial  methods  of  protecting  it.  Argument?  have 
been  advanced  that  because  a  certain  amount  of  heat 
is  generated  by  the  chemical  reaction  of  the  water 
and  cement,  or  that  some  anti-freezing  compound 
lowers  the  freezing  temperature  and  accelerates 
hardening,    no"    special    precautions    need   be    taken. 


A  Cold  Weather  Hint. 

When  prevailing  temperatures  range  between 
40  and  50  degrees  Fahrenheit,  a  sudden  drop  to 
freezing  or  below  may  occur. 

Concrete  must  be  protected  against  freezing 
until  early  hardening  has  been  completed. 

Therefore  when  the  temperature  ranges  be- 
tween 40  and  50  degrees,  aggregates  and  mixing 
v  ?ter  should  be  heated  so  that  the  concrete  when 
placed  in  forms  will  have  a  temperature  of  not  less 
than  70  degrees  Fahrenheit.  Immediately  after 
placed,  suitable  protection  should  be  given  to  pre- 
vent freezing  or  loss  of  heat. 

Leave  forms  in  place  until  concrete  is  strong 
enough  to  be  self-supporting. 


While  it  is  true  ihat  a  certain  amount  of  heat  is 
generated  in  the  concrete  during  early  hardening, 
this  should  not  *be  taken  as  a  reason  for  lack  of 
protection.  If  the  materials  are  cold  when  the  con- 
crete is  placed,  there  is  no  hardening  and  no  chemical 
action,  therefore  no  heat  developed.  The  result  is 
obvious.  Heat  should  be  supplied  to  the  materials 
in  all  cases  where  temperatures  below  40  degrees  are 
to  be  encountered. 
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Anti-Freezing  Compounds  Not  Reliable 

The  other  excuse  for  lack  of  protection,  namely, 
use  of  some  anti-freezing;  compound,  is  based  on 
reasons  little  better  than  that  just  referred  to.  The 
only  value  of  an  anti-feezing  compound  exists  in  its 
accelerating  effect  on  the  hardening  of  concrete  or 
on  lowering  the  freezing  point.  But  reliance  should 
not  ibe  placed  on  these  methods  since  the  range  of 
temperature  which  will  ibe  taken  care  of  by  them  is 
very  limited  and  the  risk  that  this  range  will  be 
exceeded  is  too  great  to  be  taken  since  frozen  concrete 
may  have  to  (be  taken  out  and  replaced.  The  other 
objection  to  the  use  of  the  anti-freezing  compounds 
is  the  fact  that  almost  without  exception  they  reduce 
somewhat  the  resulting  ultimate  strength  of  the 
concrete  unless  used  in  very  small  quantities  and  in 
the  latter  case  the  object  of  using  them — namely,  to 
permit  concreting  in  cold  weather — is  defeated. 

The  points  that  should  he  observed  in  cold 
weather   concreting   can    be    summarized    as    follows: 


.1.     The  temperature  of  the  concrete  when  depos- 
ited should  be  well  asbove  70  degrees  h", 

2.  The  mixing  water  should  be  as  near  the  boil- 
ing point  as  possible. 

3.  All  materials  should  be  lieated  when  air 
temperatures  average  around  40  degrees  F.  or  below. 

4.  The  concrete  should  be  kept  at  a  temperature 
around  60  degrees  F.  for  at  least  two  days  and  in 
very  cold  weather  for  four  or  five  days. 

5.  Steam  is  i)referred  for  heating  aggregates  and 
concrete  rather  than  stoves  because  it  supplies  a 
moist  heat. 

6.  F"orms  should  not  be  removed  until  all  danger 
of  collapse  has  j^assed.  Where  the  slighest  doubt 
exists  at  least  10  square  feet  of  the  concrete  should 
be  heated  with  hot  water  or  steam  to  determine 
whether  it  has  hardened  or  merely  frozen. 

7.  The  fundamental  principle  is  to  provide  suffic- 
ient warmth  and  moisture  for  the  proper  hardening 
of  the  concrete. 


Water  Supply    Improvements  for  the 
Town  of  Bagotville,  P.Q. 

Scheme  to  be  Placed  in  Operation  Next  Month  Involves   Gravity 

Supply  Giving  Pressure  of  125  lbs.  at  the  Main — No 

Involved  Intake  Works  Necessary 

By  the  Contract  Record's  Quebec,  P.  Q.,  correspondent. 


One  hundred  thousand  dollars  are  being  spent  for 
extensions  and  improvements  on  the.  water  supply 
system  of  the  town  of  Bagotville,  Quebec.  The  pre- 
sent water-works  have  been  in  operation  since  1913 
and  are  owned  by  the  municipality.  Water  was  pump- 
ed from  River  a  Mars  directly  into  mains  and  was  dis- 
tributed through  over  two  miles  of  6  in.  to  2  in.  pipes. 
The  pumping  station,  at  the  intake,  was  operated  by 
water  wheels  working  under  a  head  of  8  to  10  feet 
and  developing  25  to  40  h.p.  The  turbine  required 
about  80  times  the  amount  of  water  pumped  into  the 
mains  and  it  was  found,  that,  at  low  water  stage,  the 
supply  was  insufficient,  the  pressure  obtained  by  the 
centrifugal  pump  being  only  around  50  lbs  per  square 
inch. 

During  the  last  five  years  the  town  of  Bagotville, 
which  is  situated  on  Ha !  Ha !  Bay,  practically  the 
head  of  deep-water  navigation  on  the  Saguenay  River, 
developed  considerably.  The  construction  of  the  Ha ! 
Ha !  Bay  Sulphite  Coy's  mills,  of  the  new  town  of 
Port  Alfred  nearby,  and  of  large  deep-water  wharves, 
brought  much  activity  and  resulted  in  a  notable  in- 
crease in  the  population  of  Bagotville. 

It  was  then  decided  to  improve  the  water  supply 
S5-stem  and  do  away  with  the  old  pumping  station. 
Plans  were  prepared  by  J.  F.  Grenon,  consulting  en- 
gineer, Chicoutimi.  They  provided  for  a  gravity 
system  supplied  from  River  a  Mars  with  the  intake  a 
little  over  five  miles  from  the  present  pumping  sta- 
tion. Over  a  300-foot  static  head  will  be  obtained  and 
the  normal  pressure  in  the  town  is  expected  to  be  over 
125  lbs  per  square  inch. 

Cast  iron  pipes  of  16  in.  to  6  in.  diameter,  supplied 
by  the  Canada  Iron  Foundries,  Limited,  were  bought 
at  a  cost  of  $60,000.00.    The  general  contract  for  laying 


the  pipes  was  awarded  to  Messrs.  Emile  &  Alfred  Gag- 
non  of  Jonquieres. 

The  pipe  line  is  being  laid  for  a  certain  distance 
by  the  side  of  a  road  but,  at  the  upper  end,  the  pipe 
crosses  the  river  under  water  and  the  trench  is  made 
in  the  bush  on  a  length  of  over  one  and  a  half  miles. 
The  trenching  was  done  at  a  cost  of  15  to  40  cents 
per  running  foot  depending  on  the  nature  of  the  ex- 
cavation, which  prices,  of  course,  do  not  apply  to 
places  where  blasting  was  required.  At  the  upper  end, 
coarse  gravel  and  boulders  were  found  and  one  of 
the  main  difficulties  there  was  to  secure  the  proper 
material  to  bury  the  pipe  with. 

An  ideal  location  has  been  found  for  the  new  in- 
take. It  is  being  excavated  in  solid  rock  on  top  of 
little  falls  which  drop  about  10  feet  and  where  Nat- 
ure has  provided  a  regular  dam  and  forebay,  so  that 
no  such  works  need  to  be  made. 

At  the  lower  end,  the  new  pipe  line  will  he  con- 
nected to  the  present  6  in.  mains. 

The  work  has  been  carried  out  so  far  verj'  suc- 
cessfully and  it  is  expected  that  the  new  system  will 
be   put  in  operation   early   in   November. 


Montreal  Architect   Takes  New  Office 

Alfred  G.  Nosworthy,  architect,  formerly  at  304 
Union  Street,  Montreal,  has  taken  offices  at  204  St. 
Catherine  Street,  West,  where  he  has  reopened  for 
the  practice  of  architecture  and  construction  engineer- 
ing. Mr.  Nosworthy  is  a  member  of  the  P.Q.  As- 
sociation of  Architects,  and  of  the  Royal  Architectural 
Institute  of  Canada. 
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Rapid  Progress  on  the  Construction  of 
the  Johnson  St.  Bridge,  Victoria 

Concrete  Operations  on  the  Substructure  are  Proceeding  Speedily 

— Special  Scheme  for  the  Underwater  Pouring  of 

Concrete — Caissons  Sunk  to  Depth 

By  the  Contract  Record's  Victoria,  B.  C.,  correspondent. 


Construction  is  now  proceeding  raijidly  on  the 
substructure  for  the  new  highway  and  railway  'bridge 
being  erected  on  Johnston  St.  'by  the  city  engineer's 
department  of  Victoria.  B.  C.  The  east  abutment 
is  completed  as  far  as  possible  without  disturbing 
the  existing  bridge,  which  is  to  remain  in  service 
until  such  time  as  temporary  tracks  can  be  laid 
across  on  the  highway  portion  of  the  new  bridge 
now  being  built.  Forms  have  been  built  for  the 
corresponding  section  of  the  we'st  abutment,  and 
concreting  is  in  progress.     Two  caissons  have  been 
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Pouring  concrete  under  wat^r  on  Johnson  St.  bridge,  Victoria. 

sunk  to  depth  and  the  larger  of  the  two  which  will 
enclose  the  main  trunnion  pier,  has  been  concreted 
to  a  depth  of  14  feet.  This  caisson  was  not  carried 
down  to  bed  rock,  which  in  this  part  of  the  channel 
is  from  70  to  90  feet  below  ordinary  low  tide  level, 
but  i)iles  have  been  driven  at  close  intervals  all  over 
the  enclosed  surface  to  bed  rock  and  cut  off  so  that 
their  tops  are  at  a  level  about  5  or  6  feet  below  the 
harbour  bottom.  I'revious  to  driving  the  piles 
excavation  was  taken  down  far  enough  to  allow  a 
projection    of    the    pile    tops,    after    cutting    off    a< 


described,  of  a'bout  4  feet,  so  that  a  thoroughly  good 
ibond  would  be  obtained  between  the  piles  and  the 
concrete  filling  of  the  caisson.  The  caissons  have 
been  so  ibuilt  as  to  allow  the  upper  portion  to  be 
removed  with  very  little  trou'ble  by  simply  releasing 
a  few  'bolts,  after  the  pier  proper  has  been  built. 

For  the  purpose  of  pumping  out  the  caisson  a 
centrifugal  pump  of  5000  gal.  per  minute  capacity, 
steam  engine  driven,  has  been  installed,  and  has 
been  successfully  tried  out.  Several  leaks  developed 
in  the  walls  of  the  caisson,  but  none  was  serious 
enough  to  suspend  operations,  although  the  diver's 
services  were  requisitioned  to  undertake  some  calk- 
ing on  the  outside  of  some  of  the  joints. 

For  keeping  down  the  water  after  the  preliminary 
pumping  a  four-inch  centrifugal  pump  has  been 
installed,  belt  driven  from  a  traction  engine,  and  in 
its  try-out  has  proven  entirely  satisfactory.  An 
attempt  was  first  made  to  use  an  old  W'aterous  fire 
engine  in  the  possession  of  the  city,  but  while  this 
])ump  was  in  excellent  condition,  and  gave  good 
service  as  long  as  clear  water  only  was  'being  pumped, 
it  gave  out  when  the  attempt  was  made  to  pump 
water  containing  a  large  proportion  of  silt. 

Special  Method  for  Concreting  Under  Water 

To  overcome  the  difficulties  of  concreting  under 
water,  the  city  engineer,  Mr.  F.  M.  Preston,  in 
collaboration  with  the  resident  engineer  on  the  bridge, 
Mr.  F.  H.  .All wood,  worked  out  a  verj^  simple  and 
effective  arrangement  which  appears  to  have  satis- 
factorily solved  this  somewhat  vexed  problem.  The 
arrangement  partakes  of  the  characteristics  of  the 
closed  bucket  and  of  the  tremie  systems  of  under- 
water concreting,  and  consists  of  a  cylinder,  closed 
at  both  ends  by  movable  traps,  which  are  so  con- 
structed as  to  be  practically  airtight  when  closed. 
.A  batch  of  concrete  is  put  in  the  cylinder  with  the 
lower  trap  closed,  then  the  upper  one  is  closed  and 
the  whole  lowered  to  about  two  or  three  inches 
above  the  point  where  the  concrete  is  to  be  placed. 
Air  pressure  is  then  applied  above  the  concrete 
before  the  lower  trap  is  opened,  so  that  the  batch 
is  forced  out  rapidly  and  evenly,  with  as  little  contact 
with  the  surrounding  water  as  is  at  all  practicable. 
Samples  of  the  concrete  detached  by  the  diver  after 
setting  show  a  dense  firm  structure  of  satisfactory 
hardness  and  with  all  the  grains  of  sand  and  gravel 
well  coated  with  cement.  .\s  applied  in  this  jt*,  the 
concrete  cylinder  is  supported  between  guides  after 
the  manner  of  a  pile  driver,  and  is  skidded  about  as 
required.  It  would  seem  to  be  entirely  within  the 
bounds  of  ])ossibility  to  use  the  contrivance  at  the 
end  of  a  line  controlled  by  a  derrick,  which  would 
increase  its  flexibility  considerably  for  some  classes 
of  work. 
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The  Waterproofing  of  High- 
way Surfaces 

The  Subject  of  Discussion  at  the 
Second  Meeting  of  the  Tor- 
onto Branch,  E.  I.  C. 

The  chief  topic  of  discussion,  at  the  second  weekly 
meeting  of  the  Toronto  branch  of  the  Engineering 
Institute  of  Canada,  was  "The  Waterproofing  of  High- 
way Surfaces."  The  chairman,  Mr.  George  Clark,  in 
introducing  the  subject,  referred  to  the  close  financial 
conditions  that  have  prevailed  for  some  time  past, 
which  have  had  their  effect  upon  the  paving  industry 
along  with  all  other  industries,  causing  operations  to 
be  held  up  at  many  points.  He  was  of  the  opinion, 
however,  that  conditions  along  this  line  were  gener- 
ally improving  and  looked  for  the  completion  of  a 
large  section  of  Ontario's  1,800-mile  provincial  high- 


Mr.  Geo.  G.  Powell. 

way  system  next  season.  The  present  time,  therefore, 
he  pointed  out,  was  a  most  opportune  one  for  the  dis- 
cussion of  this  very  important  subject  of  waterproofing 
surfaces. 

Mr.  Geo.  Powell,  deputy  city  engineer  of  Toronto, 
was  the  first  speaker.  In  relating  his  experiences  in 
road  building,  while  supervising  the  construction  of 
streets  in  Toronto  for  several  years,  he  spoke  favor- 
ably of  the  waterproof  qualities  of  some  of  the  older 
types  of  roads — brick  and  granite  set — which  had  been 
discarded,  except  for  street  intersections  or  grades  in 
some  places,  largely  on  account  of  their  noise  and  the 
fact  that  the  materials  were  of  foreign  manufacture. 
The  treated  wooden  block  pavement,  although  very  ex- 
pensive, when  properly  laid  and  impregnated,  gave  a 
highly  waterproof  roadway,  he  said  his  experience, 
however,  had  been  more  with  later  types  of  roadways 
— asphalt,  bitulithic  and  asphaltic  concrete.  Toronto, 
at  the  present  time  has  many  millions  of  yards  of  as- 
phalt roads,  some  laid  on  a  concrete  base  and  some  on 
old  road  foundations,  but  all  of  which  he  considered  of 
a  highly  waterproof  nature.  He  went  into  detail,  ex- 
plaining the  methods  of  laying  these  roads,  the  mater- 
ials for  which  are  mixed  in  the  city's  plant.     These 


roadways,  when  completed,  he  stated,  present  a  very 
close  grained  appearance  and,  under  normal  condi- 
tions, are  entirely  waterproof.  Some  of  them  have 
been  down  for  seventeen  years  on  streets,  if  not  with 
a  decidedly  heavy  traffic,  at  least  with  a  fair  traffic, 
and  had  cost  very  little  to  maintain. 

Bituminous  Types 

He  next  dealt  with  the  bituminous  or  asphaltic  con- 
crete pavements  in  Toronto,  going  into  detail  again  as 
to  the  method  of  laying  these  roads.  Many  examples 
of  this  type  of  road  have  been  down  for  from  ten  to 
twelve  years  and  like  the  asphalt,  present  a  highly 
waterproof  surface  which  has  cost  very  little  to  keep 
in  repair.  Touching  on  the  formation  of  different 
types  of  asphalt,  both  natural  and  prepared,  he 
expressed  the  opinion  that  the  selection  of  asphalt 
should  be  based  on  the  percentage  of  bitumen  content, 
the  higher  content  being  more  desirable.  He  also  em- 
phasized the  importance  of  expert  workmen  and  super- 
vision, explaining  that  an  asphalt  roadway  could  be 
.spoiled,  for  instance,  by  the  use  of  improper  sand  in 
the  aggregate.  He  had  no  doubt  that  all  failures  in 
this  type  of  roadway  were  due  to  the  inexpertness  of 
those  entrusted  with  the  laying  of  them. 

While  Toronto's  roadwork  had  been  laid  largely  by 
the  mixed  method,  he  stated  that  excellent  results  can 
be  obtained  by  the  penetration  method  in  places  where 
it  is  not  advisable  to  erect  a  mixing  plant.  With  the 
modern  machinery  developed  in  recent  years,  for  the 
application  and  proper  distribution  of  the  material 
over  the  road  surface,  this  method  of  construction"  had 
become  considerably  simplified.  He  strongly  favored 
the  application  of  the  second  seal  coat  after  a  period 
of  6  months  of  traffic  travel,  assuring  his  listeners  that 
the  results  obtained  by  this  action  were  worth  consid- 
erably more  than  the  cost  of  carrying  it  out.  He  spoke 
highly  of  the  product  Tarvia  "A"  for  surface  treat- 
ment for  roadways  of  light  traffic.  This  surface  coat 
can  be  applied  to  an  inexpensive  waterbound  macadam 
road,  giving  an  economical  roadway,  suitable,  as  stated, 
for  the  lighter  class  of  traffic.  He  also  advocated  the 
use  of  asphaltic  oils  and  tars  for  dust  layers. 

In  closing,  Mr.  Powell  stated  he  was  considering  the 
use  of  the  product  super-cement  on  a  short  section  of 
roadway  in  the  near  future  and  asked  for  comments 
from  any  who  might  have  had  experience  with  this 
material. 

Surface  Relatively  Inexpensive 

Mr.  Procter,  of  the  engineering  firm  of  James, 
Procter  &  Redfern,  Toronto,  was  the  next  speaker.  He 
took  the  opportunity  of  impressing  on  the  many  en- 
gineering students  present  at  the  meeting,  the  import- 
ance of  keeping  in  close  touch  with  highway  legislation 
in  the  province  in  which  they  lived,  and  referred  to  the 
increasing  recognition,  on  the  part  of  municipal, 
county  and  governmental  bodies,  of  the  value  of  ex- 
pert engineering  advice  in  the  development  of  their 
respective  highway  systems.  He  also  presented  some 
interesting  figures  in  connection  with  roadwork  super- 
vised by  his  firm  in  Orillia,  Ont.  some  time  ago.  The 
total  expenditure  involved  was  $235,000,  9  per  cent,  of 
which  was  spent  in  excavation  work ;  12  per  cent,  for 
curbs  and  gutters;  15  per  cent,  for  storm  sewers,  catch 
basins,  etc. ;  22  per  cent,  for  base,  and  42  per  cent,  for 
bituminous  top.  Since  but  42  per  cent,  of  the  cost  of 
the  work  was  expiended  on  the  all-important  wearing 
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surface,  he  strongly  recommended  the  expenditure  of 
a  few  extra  cents  per  sq.  yd.  on  the  securing  of  a  high 
grade,  waterproof  top.  Mr.  Procter  also  had  a  word  to 
say  about  the  importance  of  expert  supervision,  laying 
particular  stress  on  the  matter  of  proper  grading. 

Mr.  L.  M.  Jones,  formerly  city  engineer  of  Port 
Arthur,  Ont.,  and  recently  connected  with  the  well 
known  firm  of  contracting  pavers.  The  Warren  Bitu- 
minous Paving  Company,  at  Toronto,  followed  Mr. 
Procter.  He  strongly  advocated  the  annual  water- 
proofing of  roadways,  by  the  application  of  a  coat  of 
Tarvia,  claiming  that  a  roadway  treated  in  this  way 
could  be  kept  in  better  condition  and  would  be  main- 
tained more  economically  than  if  the  road  were  let  go 
for  ten  years,  say,  and  then  brought  again  to  a  state 
of  repair.  He  submitted  figures  in  support  of  this  state- 
ment. The  speaker  then  went  on  to  outline  the 
methods  and  machinery  used  by  his  company  in  the 
carrying  out  of  their  road  contracts.  Mr.  Jones  was 
of  the  opinion  that  the  engineers  could  do  much  in 
educating  the  municipal  and  government  officials  in  the 
importance  of  letting  road  contracts  early,  so  as  to  al- 
low the  contractors  to  utilize  the  entire  road  building 
season  for  actual  work,  and  thus  assist  the  latter  to 
sustain  the  heavy  financial  load  imposed  by  large  ma- 
chinery investments,  heavy  overhead  and  depreciation 
charges,  etc.    A  sore  point,  Mr.  Jones  said,  too,  was  the 


required  three  to  five-year  guarantee  for  roads.  The 
roads  were  built  exactly  to  the  specifications  of  high- 
way engineers  in  every  detail  and  he  did  not  think 
it  fair  that  the  contractor  should  be  taxed  with  the 
responsibility  for  its  standing  up  under  the  ravages 
of  weather,  etc.  He  thought  it  was  merely  a  matter  of 
passing  the  buck  to  the  contractor. 

The  last  speaker,  Mr.  A.  E.  Jupp,  of  the  Jupp  Con- 
struction Company,  of  Toronto,  gave  a  very  interesting 
short  talk  on  the  penetration  method  of  road  construc- 
tion which  has  been  carried  out  by  his  firm  on  many 
jobs  throughout  the  country.  He  illustrated  his  talk 
with  chalk,  making  very  clear  the  progress  of  the  bitu- 
minous material  from  the  railway  tank  cars  to  the 
actual  incorporation  in  the  road  bed. 

A  pleasing  feature  of  the  meeting  was  the  verj'  large 
attendance  of  student  members,  the  accomodation  be- 
ing taxed  to  capacity.  Mr.  Jones  of  the  Warren  Com- 
pany, and  Mr.  Smith,  of  the  Barrett  Company,  extend- 
ed invitations,  especially  to  the  younger  men,  to  visit 
their  respective  plants,  for  the  purpose  of  examining 
and  inspecting  the  various  machinery  and  processes. 

The  meeting  came  to  a  close  after  an  interesting  gen- 
eral discussion  taken  part  in  by  the  above  mentioned 
speakers  and  Messrs.  Clark,  Oxley,  Dalzell,  Smithers, 
Storie  and  others. 


Who  Says  Times  Are  Bad? 

Reports  from  Many  Centres  Show  that  Building  is  Not  as 
Inactive  as  Some  People  Would  Make  Us  Believe 


Boom  is  Expected  in  Quebec 

In  s'pite  of  the  fact  that  only  64  building  permits 
totalling  $113,533,  have  been  applied  for  in  September, 
the  city  engineer  of  Quebec  city  confidently  pre- 
dicts a  flood  of  building  operations  in  Quebec  and  that 
the  total  value  of  property  com])leted  in  1921  will  pass 
the  three  million  dollar  mark. 

In  Septemiber,  1919,  64  permits  were  issued  with 
a  total  value  of  $282,565,  while  the  value  of  the  42 
permits  issued  for  the  same  month  in  1920  totalled 
1)ut  $174,290. 

Figures  of  the  first  nine  months  of  this  year, 
however,  constitute  almost  a  record  in  the  history 
of  the  local  city  engineer's  office,  for  the  total  value 
of  all  permits  issued  to  date  of  this  year  is  $2,686,874, 
a  larger  sum  than  any  other  full  year  with  the  ex- 
ception of  1914.  The  entire  year  of  1914,  however, 
was  but  a  scant  $72,000  ahead  of  the  total  for  but  the 
first  nine  months  of  1921. 


Building  in  Ottawa  is  Brisk 

Evidence  that  building  operations  in  Ottawa  are 
brisker  than  for  some  time,  and  that  there  is  con- 
siderable work  for  men  in  the  building  trades,  is 
obtained  by  a  survey  of  building  going  on  now  in 
the  city. 

The  total  value  of  building  operations  in  Ottawa, 
started  in  September,  was  $510,260,  which  in  the 
opinion  of  the  building  inspector's  oft'ice.  is  an  un- 
usual showing  for  this  time  of  year  and  in  view  of 
building  conditions.  The  two  biggest  jcbs  going  on 
are   the   Civic     Hospital,   main    building,   a   $140,000 


contract,  where  there  are  150  men,  mostly  carpenters 
and  laborers,  now  employed,  and  Ottawa  Dairy, 
Ltd.,  extension  on  Somerset  street,  a  $75,000  joto  with 
50  men  employed. 

On  Sparks  street  some  activity  prevails  on  the 
premises  to  be  occupied  by  the  L.  R.  Steele  Co.,  Ltd., 
on  south  side  of  the  street  between  Metcalfe  and 
Elgin  streets.  There  are  about  155  men  on  the  job, 
who  are  working  11  hour  shifts,  night  and  day,  in 
order  to  have  the  contract  comi)leted  by  Dec.  1,  the 
scheduled  time.  The  Graves  Construction  Company 
has  the  job. 

Work  on  the  premises  to  be  occupied  by  the 
Home  Bank  and  the  Bank  of  Toronto  on  Spark 
street,  south  side,  between  O'Connor  and  Metcalfe 
streets,  which  has  been  in  progress  for  some  time,  is 
also  using  the  services  of  quite  a  number  of  men. 
The  A.  I.  Garvock  Contracting  Company  has  thi.s 
job. 

Messrs.  Cowie  and  Moore  are  erecting  a  solid 
brick  garage  on  Lots  17  and  18,  Albert  street,  be- 
tween O^onnor  and  Metcalfe  streets,  dimensions 
122  feet  by  95  feet.  It  will  be  a  two-storey  structure 
and  the  interior  work  will  soon  be  under  way.  This 
garage  is  being  erected  by  Dr.  R.  M.  Graham  and 
Dr.  W.  H.  Graham. 

Permits  for  about  95  homes  of  all  kinds  were  taken 
out  in  the  month  of  Septenvber,  many  of  these  being 
for  homes  in  Ottawa  South.  Several  very  fine  resi- 
dences are  going  up  in  that  section  of  the  city. 

Ivxcellent  progress  is  being  made  on  the  main 
building  of  the  Civic  Hospital,  work  being  now 
carried  on.  on  the  third  floor. 


934 


THE  CONTRACT  RECORD 


Sound   Basis   for   Municipal 

Water  Rates 

Paper  Presented  Before  the  American  Water  Works  Association 
Makes  an  Analysis  of  the  F^actors  Involved  in  the  Mar- 
keting of  Water,  with  a  View  to  Determining  a 
Scientifically  Computed  Service  Charge 

IJy  K.  K.  r.ANKSOX,  U.  K.  DAVIS  ami  C.  A.  FINLKY 
(Continued  from  last  issue) 


Distribution  of  the  Burden 
Meter  rate  schedules  are  generally  one  of  three 
types:  (1)  Straight  price  to  all  per  1000  gallons.  (2) 
minimum  charge  tyi^e,  (3)  service  charge  type.  Nos. 
2  and  3  are  on  the  basis  of  either  a  straight  price  or  a 
slidirtg  scale  in  addition  to  certain  fixed  charges.  It 
is  generally  conceded  that  it  costs  more  per  1000  gal- 
lons to  serve  a  small  than  a  large  customer.  If  this 
fact  be  admitted,  we  thereby  eliminate  the  straight 
price  or  flat-price-to-all  idea. 

A  minimum  charge  type  sliding  rate  schedule  can 
be  constructed  which  would  closely  a])proach  the  costs 
of  rendering  the  service,  but  the  Public  Service  Com- 
mission of  New  York  has  ruled  again.st  the  minimum 
charge  type  in  a  gas  case  in  the  following  words  which 
apply  equally  well  to  water : 

The  Minimum  Gas  Rate  is  Inequitable 

A  sample  case  cited  is  the  best  proof.  Mr.  A.  and  Mr. 
B.  are  in  the  minimum  class,  which  is  placed,  say,  at  $1. 
Mr,  A,  used  90  cents  worth  of  gas  a  month :  he  pays 
$1.00.  Mr.  B.  uses  20  cents  worth  of  gas  a  month; 
he  also  pays  $1.00.  If  the  interest  on  the  service  in- 
vestment to  that  residence  or  office  is  50  cents,  the 
company  sustains  a  loss  from  Mr.  A.  of  40  cents  that 
must  be  made  up  by  some  other  consumer,  while  it 
has  made  a  profit  of  30  cents  off  Mr.  B. 

The  service  charge  is  recognized  by  the  New 
York  Comm'ission  in  these  words,  "A  service  charge 

is  a  legal  and  ju.st  charge  if  properly  adjusted  as 

to  amount,"  The  association  of  Boroughs  in  Penn- 
sylvania, on  advice  of  their  counsel,  has  recently 
withdrawn  a  proposed  bill  intending  to  make  the  ser- 
vice chat^ge  illegal  in  Pennsylvania.  These  and  many 
other  incidents  seem  to  indicate  to  the  writers  the  in- 
creasing recognition  of  the  service  charge. 

Service  Charge  Limitations 

Advocates  of  the  service  charge  have  included 
portions  of  the  total  annual  burden  under  this  charge, 
ranging  all  the  way  from  "simple  consumer  charge"  to 
"entire  fixed  charge  and  overhead  expense." 

The  writers  maintain  that  a  proper  service  charge 
is  usually  in  excess  of  a  simple  consumer  charige,  but 
much  less  than  the  total  fixed  charges  and  overhead 
expenses.  They  have  developed  principles  on  which 
the  service  charge  may  fairly  he  computed,  as  indicated 
in  two  examples  appearing  at  the  end  of  this  discus- 
sion. The  service  charge  is  ibased  on  the  assiunption 
that  a  company  stands  ready,  under  certain  expense, 
to  do  a  service  or  sell  a  commodity  for  which  no  pur- 
chaser may  materialize,     Insofar  as  it   '?  compelled 


to  do  so  or  is  reasonably  in  danger  of  having  to  do  so, 
the  company  is  luidoubtedly  entitled  to  financial  re- 
muneration and  to  have  its  financial  position  insured. 
It  is  not  a  fixed  condition  that  nm-  be  applied  em- 
pirically to  all  plants,  but  exists  between  two  limit- 
ations which  may  be  designated  as  the  maximum  ser- 
vice charge,  where  the  plant  stands  ready  to  deliver 
and  no  water  is  taken,  and  the  minimum  service 
charge  where  the  size,  diversity,  and  variety  of  con- 
sumers maintain  j)racticall_v  a  constant  demand  on  tlic 
plant. 

It  is  assumed  that  in  order  to  warrant  any  service 
charge,  it  must  be  shown  that  the  conditions  on  which 
it  is  based  actually  exist.  It  must  be  a  real  condition 
and  not  based  on  any  theory  of  what  might  or  could 
happen.  It  must  be  based  on  ccunmon  sense  arid  act- 
ual facts  developed  from  the  operating  conditions  of 
the  plant  in  question. 

The  full  or  maximum  service  charge  may  be  out- 
lined as  that  of  a  plant  fully  manned,  with  reservoirs 
full  and  pipe  lines  under  pressure  running  at  a  rate 
just  sufficient  to  oflfset  leakage  losses,  but  with  no  one 
taking  water.  The  minimum  service  charge  may  be 
conceived  as  one  in  a  plant  whose  customers  maintain 
a  constant  cycle  of  demands  on  the  plant  and  where 
there  is  no  loss  due  to  standing  ready  to  serve. 

A  typical  example  of  the  maximum  service  charge 
condition  would  be  a  plant  having  one  customer  tak- 
ing the  entire  output,  but  taking  it  at  such  irregular 
times  and  in  such  uncertain  quantities  that  the  plant 
was  compelled  to  keep  its  entire  equipment  ready 
for  operation  at  a  moment's  notice.  The  cost  to  this 
plant,  even  when  no  water  whatever  was  taken,  might 
easily  be  90  per  cent  or  more  of  its  full  operating  cost. 
The  plant  in  this  case  is  rendering  what  may  be  typic- 
ally designated  as  a  service,  as  distinguished  from  the 
sale  of  a  commodity.  It  is,  therefore,  entitled  to  re- 
muneration for  this  service.  The  service  in  this  case 
financially  predominates  over  the  sale  of  the  com- 
modity. 

A  representative  type  of  a  minimum  service  charge 
may  be  taken  as  that  of  a  large  citN-  plant  having,  say 
100,000  customers,  whose  varied  demands  on  the 
plant  impose  on  it  practically  a  fixed  cycle  of  condi- 
tions hourly,  daily,  weekly  and  seasonally.  Such  a 
plant  is  usuallv  so  designed  that  it  is  practically  at  no 
actual  e.xpense  on  account  of  standing  ready  to  serve 
a  commodity  for  which  there  is  m)  purchaser.  Its 
function  is  the  sale  of  a  commodity,  as  distinguished 
from  the  readiness  to  sell.  Practically  speaking,  the 
maximum  loss  directly  imposed  by  failure  of  a  purch- 
aser is  the  loss  incident  to  the  service  line,  the  meter 
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and  the  reading  and  billing.  With  these  determined 
they  may  be  designated  as  a  minimum  service  charge, 
as  distinct  on  the  other  extreme  from  a  maximum 
service  charge.  The  maximum  service  charge  may  be 
considered  in  its  application  to  a  certain  large  city 
plant  where  the  average  rate  for  water  is  ahout  !.">  cents 
per  thousand  gallons  and  serves  about  100,000  cus- 
tomers. If  the  theory  of  the  service  charge  be  car- 
ried to  its  logical  sequence  and  it  is  assumed  that  all 
customers  withdraw  their  patronage,  the  expense  of 
this  plant  would  still  be  over  90  per  cent  of  its  active 
operating  cost.  If  this  90  i)er  cent  were  provided 
for  in  a  service  charge,  the  price  of  the  water  would  be 
about  1^/2  cents  per  thousand  gallons,  with  the  result 
that  the  plant  would  be  on  a  flat  rate  basis  and  meters 
would  he  of  no  practical  value.  As  a  matter  of  fact, 
this  plant  (aside  from  fire  protection)  is  not  primarily 
in  the  business  of  furnishing  a  service  but  of  selling 
a  commodity.  It  sufifers  practically  no  financial  risk 
or  possible  embarassment  from  standing  ready  to 
serve.  It  does  lose  the  interest  and  maintenance  on 
the  meter  in  addition  to  the  billing  charges,  when  the 
customer  fails  to  buy  and  is  entitled  to  collect  for  this 
in  the  event  <if  the  custtmier's  failure.  The  two  ex- 
tremes in  the  type  of  plant  have  been  taken  to  shcm' 
the  wide  possible  range  of  a  service  charge  designed 
to  meet  the  financial  risk  imi)osed  on  a  plant  standing- 
ready  to  serve.  .At  one  extreme,  the  service  cost 
takes  precedence  over  the  commodity  charge  and 
amounts  to  pratically  the  whole  bill.  In  the  other 
instance,  the  commodity  charige  takes  precedence  and 
nearly  absor'bs  the  service  charge.  The  range  of  pos- 
sibilities between  these  two  extremes  is  infinite. 

In  the  case  of  the  Consolidated  Ice  Company  vs.  the 
City  of  Pittsburgh,  it  was  necessary,  in  the  interests 
of  the  city,  to  combat  a  theor)^  which  developed  a  high 
service  charge  and  a  low  commodity  charge,  and  we 
quote  from  the  testimony  of  Mr.  Finley  in  that  case 
as  follows : 

To  maintain  this  condition  in  the  Pitt.sbugh  Plant, 
even  if  no  w^ater  were  sold,  means  the  pumping  of 
about  fifteen  gallons  per  year  to  keep  the  jilant  full. 
The  cost  of  supplying  these  fifteen  billion  gallons,  in- 
stead of  the  forty-five  billions  now  handled,  would 
be  a  large  percentage  of  the  present  cost,  substan- 
tially the  entire  cost  except  as  follows:  the  saving  due 
to  not  pumping  the  thirty  I)illion  gallons  which  the 
consumers  now  use  would  be  about  $350,000.00  (out 
of  a  total  annual  burden  of  aibout  $2,650,000)  and  the 
ready  to  serve  charge  would  be  the  total  cost  of  pro- 
duction less  this  $350,000.00.  If  now  the  suggested 
method  of  allocating  this  charge  according  to  the 
suggested  basis  in  fixed  quantities  against  the  con- 
sumers is  adopted  and  the  $350,000.00  is  allocated 
amongst  the  cansumers  according  to  the  amount  of 
water  used,  then  to  all  practical  intents  and  purposes, 
the  city  is  back  again  on  a  flat  rate  assessment  basis, 
except  for  the  fact  that  consumer,  in  addition  to  the 
fixed  amount  laid  up  against  him.  would  i)ay  some- 
thing over  one  cent  a  thousand  gallons  for  the  water 
consumed.  This  means  that  the  entire  economic  value 
of  metering  would  disappear.  There  would  be  no 
check  on  the  waste  of  water,  no  personal  interest  on 
the  consumer's  part  to  eliminate  waste  and  the  un- 
necessary   outlay  of   cajiital    in   order   to   handle    this 

waste  would  then   obtain If  the  art  of  sui)ply- 

ing  water  to  large  communities  is  to  make  any  econ- 
omic prcilgress,  and  there  is  no  question  as  to  the  de- 


sirability of  this  end,  it  must  not  be  defeated  by  any 
false  rate  hypothesis  which  takes  but  little  account  of 
the  amount  of  water  used  and  virtually  harks  back  to 
the  flat  rate  theory  based  on  what  might,  or  could,  or 
should  be  demanded  of  the  plant.  The  water  meter 
is  the  instrument  by  which  great  advance  in  the  econ- 
omy of  the  art  is  to  be  affected.  It  introduces  the  ele- 
ment of  self-interest  in  the  relation  of  the  consumer 
to  the  producer  and  produces  a  result  which  no  amount 
of  inspection,  argument  or  propaganda  can  accom- 
plish. It  shows  on  its  dial  just  what  has  happened 
to  the  plant  regardless  of  the  value  of  any  orifice  and 
what  it  might  or  might  not  have  demanded.  It  re- 
veals the  big  customer  and  the  little  consumer  in  their 
true  relations  and  it  is  not  surprising  that  many  rate 
schemes  have  been  develojjed,  the  purjK>se  of  which 
has  been  to  defeat  the  objects  of  metering  and  to  es- 
cape the  responsibility  of  paying  in  accordance  with 
the  meter  readings.  Any  such  rate  scheme  which 
submerges  the  retarding  influence  of  the  meter,  on 
waste  water,  smothers  the  greatest  opportunity  for 
economic  advancement  available  at  the  present  day  in 
the  art  of  su]>plying  water. 

A  Proposed  Method  for  Distribution  of  the  Burden 

The  usual  assumptions  underlying  the  construc- 
tion of  rates  are  that  the  total  revenue  to  be  derived 
may  be  divided  into  three  broad  classifications,  which 
roughly  correspond  to  the  costs.  These  are  the  con- 
sumer, demand  and  outi>ut  costs.  The  consumer  costs 
are  taken  as  those  costs  (actually  derived  from  a  study 
of  the  company's  books)  which  cover  the  reading  of 
meters  and  billing  of  charges,  book-keeping  costs, 
stationery  and  those  costs  which  have  no  reference  to 
the  (|uantity  of  water  used  by  the  consumer,  but  which 
are  practically  the  same  for  each  consumer  reg^ardless 
of  size. 

The  demand  charge  in  bulk  is  assumed  to  cover 
such  costs  as  have  to  do  with  the  possible  peak  load 
demands  on  the  plant  including  the  distribution  system 
is  necessarily  much  greater  in  order  to  care  for  peak- 
loads,  than  would  be  true  for  uniform,  non-fluctuating 
loads,  it  has  usually  been  assumed  that  all  charges  con- 
nec.ed  with  investment,  such  as  interest  charges,  are 
included  in  this  category.  A  portion  of  the  time 
of  certain  executive  officers  is  also  thought  of  as  being 
properly  chargeable  to  this  account.  Having  deter- 
mined the  bulk  figure,  the  distribution  to  the  indiv- 
idual consumers  is  usually  effected  by  finding  the 
total  "capacity"  of  the  individual  consumers,  on  the 
assumption  that  the  area  of  the  service  lines  or  meters 
supplying  the  property  is  a  fair  measure  of  the  demand 
which  the  consumer  may  make  upon  the  system.  When 
this  individual  capacity  charjge  is  found,  it  is  usually 
combined  with  the  "consumer  charge"  in  order  to 
form  a  "service  charge"  usually  based  on  the  size  of 
meter.  In  practice,  the  strict  application  of  the  theory- 
is  usually  considerably  modified  by  the  introduction 
of  a  more  or  less  arbitrary  diversity  factor. 

The  "output  charge"  covers  such  costs  as  fuel, 
labor  of  station  employees,  chemicals,  etc.,  and  varies 
strictly  with  the  quantity  of  water  pumped.  The 
larger  the  pumpage  the  lower  this  unit  cost. 

There  is  little  dispute  as  to  the  fact  that  these 
three  general  classes  of  cx)sts  do  apply  in  a  water 
wx>rks  plant.  The  only  divergence  of  opinion  would 
arise  as  to  their  derivation  and  constitution,  and  as 
to  their  equitable  distribution  in  a  rate  schedule  when 
once  determined.     It  is  in  the  desire  to  stimulate  fur- 
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ther  discussion  of  this  problem  and  in  the  hojje  that 
ultimately  a  more  or  less  standardized  method  of  pro- 
cedure may  be  derived  and  agreed  upon  that  this  dis- 
cussion has  been  undertaken. 

When  the  fordg'oing  premises  are  examined,  little 
objection  can  be  suggested  to  the  methods  employed 
in  arriving  at  or  in  distributing  the  "consumer"  or  the 
"output  charge".  When  the  "demand  charge"  is  sim- 
ilarly examined,  however,  some  of  the  present  methods 
a'ppear  open  to  question  on  both  counts.  It  may  as 
well  be  conceded  at  this  point  that  no  hard  and  fast 
rule  may  be  employed  in  the  making  of  the  final  rate. 
Considerat'ionis  other  than  those  dictated  by  pure 
theory  must  often  times  be  consulted  in  arriving  at 
the  final  determination.  The  making  of  a  rate  in- 
\'X3lves  judgments  of  a  judicial  character.  Questions 
of  expediency  often  modify  the  rate  derived  from  a 
disinterested  study  of  the  conditions  at  the  plant. 
However,  in  the  building  of  the  rate  it  will  probably 
be  conceded  that  reasonable  assumptions  correspond- 
ing as  closely  as  possible  to  the  known  conditions 
of  the  plant  should  be  employed.  There  are  several 
premises  in  the  methods  used  in  deriving  and  distrib- 
uting the  "demand  charge"  which  appear  to  the  writers 
not  to  correspond  with  the  ordinary  observable  con- 
ditions of  plant  operation. 

What  are  these  conditions  which  are  common  to 
all  plants  and  are  a  matter  of  every  day  acceptance  in 
their  operation?  As  to  the  physical  aspects  they  are 
essentially  these.  The  plant  at  a  given  time  furnishes 
an  average  daily  quantity  of  water  which  remains 
fairly  constant  from  year  to  year.  There  is,  however, 
a  very  wide  variation  in  the  consitmiption  during  any 
one  day,  the  minimum  being  at  night  and  the  max- 
imum usually  about  10:00  a.m.  There  is  also  a  sea- 
sonal variation ;  the  summer  demands  and  the  winter 
peaks  usually  exceeding  considerably  the  average  con- 
sumption. Finally,  each  plant  recognizes  the  pos- 
sibility of  a  set  of  circumstances  which  may  put  a 
very  heavy  demand  on  the  plant  for  a  brief  period. 
In  addition  to  these  considerations  there  is  always 
the  opportunity  that  the  plant  may  be  called  upon  to 
supply  water  for  a  heavy  conflagration. 

On  the  back-of-the-counter  side  of  the  water  works 
office  there  is  another  factor  which  can  be  counted 
upon  with  the  same  degree  of  certainty  as  the  aver- 
age annual  consumption.  This  is  the  assurance, 
built  up  durinig  a  long  association  with  the  conditions 
of  water  works  practice,  that  the  consumers  can  be 
depended  upon  to  continue  their  use  of  water,  and, 
consequently,  that  the  money  will  come  over  the 
counter  in  a  fairly  uniform  stream  from  year  to  year, 
the  groAVth  of  the  population  being  taken  into  consid- 
eration. 

These  are  well  understood  characteristics  which 
are  common  to  the  personalities  of  all  plants.  In  the 
casting  of  many  rates  these  conditions  have  not  had 
an  opportunity  to  be  reflected,  but  have  been  replaced 
by  theoretical  assumptions  which  do  not  correspond 
with  the  facts. 

The  justification  for  the  service  charge,  as  advan- 
ced by  its  advocates,  starts  with  the  idea  that  the  ut- 
ility must  meet  certain  fixed  and  administrative 
charges  whether  water  is  delivered  to  the  consumers 
or  not.  It  is  implied,  therefore,  that  there  should  be 
a  certain  stated  charge  made  against  each  customer 
over  and  above  the  charge  for  water  and  which  will 
apply  whether  any  water  is  used  or  not.     This  idea 


seems  to  be  entirely  reasonable,  when  properly  app- 
lied, because  there  are  certain  investment  charges 
against  his  specific  installation  for  which  the  utility 
should  receive  adequate  return  in  the  rates  secured 
from  him,  and  Vhich  conceivably  a  charge  against 
consumption  alone  would  not  always  cover.  The 
strict  application  of  the  usual  theory  would  build  up, 
however,  such  a  large  service  charge  as  to  make  this 
portion  of  the  consumer's  bill  the  largest  item,  in  the 
case  of  the  majority  of  consumers.  This  would  be 
true,  because  in  the  ordinary  case  most  of  the  fixed 
charges  are  thrown  into  this  item.  After  the  fire 
protection  charge  to  the  City  (which  is  chargeable 
against  this  item)  is  taken  out,  the  amount  still  lev- 
ied upon  the  consumer  is  high. 

The  fallacy  in  this  premise,  as  it  appears  to  the 
writers,  lies  in  the  assumption  that  the  whole  of  the 
fixed  charges  should  be  placed  into  the  demand  class- 
ification. This  idea  neglects  the  obvious  fact  that 
the  plant  is  constructed  not  only  for  a  large  demand 
but  primarily  for  day  to  day  service  to  consumers. 
Furthermore  the  habits  of  the  consumers  are  fairly 
well  established  and  quite  constant.  The  assumption 
that  they  as  a  body  will  suddenly  cease  to  use  water 
is  strictly  oppo.sed  to  the  facts.  The  revenue,  how- 
ever the  rate  is  formed,  has  the  habit  of  coming  into 
the  office  with  due  regularity. 

All  that  the  utility  can  reasonably  expect  is  that 
a  sufficient  charge  in  the  form  of  a  service  rate  be 
assessed  against  the  consumer  as  will  cover  the  leg- 
itimate costs  of  investment  assessable  against  him, 
so  that  if  for  some  reason,  such  as  absence  on  vacat- 
ions, his  consumption  becomes  abnormally  low,  there 
will  still  be  enough  revenue  derived  to  carry  his  acc- 
ount. 

To  point  out  other  apparent  defects  in  the  present 
theory  and  to  suggest  possible  remedies,  it  will  be 
necessary  to  enter  into  a  discussion  of  some  of  the 
details  of  rate  making.  Admitting  that  the  element 
of  judgment  must  enter  into  the  determination  of  the 
form  of  the  rate  finally  adopted,  yet  it  certainly  will 
be  desirable  to  fix  limits  within  which  this  function 
may  operate.  In  order  to  fix  the  lower  limit  it  will 
be  convenient  to  inquire  as  to  what  would  be  the  min- 
imum investment  required  for  supplyinjg  the  water  to 
consumers. 

It  is  obvious  that  the  absolute  minimum  invest- 
ment would  be  the  one  in  that  plant  which  would  be 
required  to  work  regularly,  uniformly  and  contin- 
uously for  24  hours  per  day.  365  days  per  year,  del- 
ivering the  total  required  quantity,  but  uniformly 
and  not  as  at  present,  as  demanded.  Such  a  condi- 
tion might  be  conceived  if  each  customer  were  though* 
of  as  having  a  storage  tank  which  would  equalize  all 
of  his  fluctuations  and  into  which  the  utility  would 
deliver  water  at  a  uniform  rate.  Obviously  the  plant 
investment  for  this  arrangement  would  be  much  less 
than  for  the  plants  actually  erected,  and  this  condition 
would  extend  from  the  pumps  to  the  filters,  buildings 
and  distribution  system  and  would  include  some  re- 
duction even  in  the  size  of  the  consumer's  meter  and 
sometimes  his  service  line.  This  would  be  the  ab- 
solute minimum  for  a  plant  which  would  render  av- 
erage day  to  day  service.  It  is  our  belief  that  at 
least  this  much  of  the  investment  (and  probably  more) 
will  be  required  for  ordinary  service.  The  utility 
could  not  get  along  with  less. 

If  this  be  granted  and  if  it  is  also  conceded  that 
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the  principal  reason  for  the  existence  of  the  plant  at 
all  is  the  serving  of  the  daily  needs  of  the  consumer 
it  would  seem  that  this  much  at  least  of  the  fixed 
charges  on  the  plant  investment  is  chargeable  direct- 
ly against  the  consumption,  since  in  such  a  plant  the 
summation  of  all  consumptions  (or  total  annual  con- 
sumption), when  divided  into  the  total  fixed  charges, 
would  represent  the  price  per  unit  which,  when  app- 
lied to  the  consumption  of  each  consumer,  would  fix 
the  proportion  of  the  whole  cost  which  he  should  bear. 
This  charge  then  is  strictly  proportional  to  the  actual 
average  consumption.  Contrary  to  the  usual  practice 
then,  it  would  seem  that  this  cost  should  be  made  a 


which  should  admittedly  be  included  under  the  de- 
mand heading.  A  surjggested  method  of  dealing  with 
these  costs  will  now  be  discussed. 

The  method  proposed  is  that  of  splitting  up  the 
plant  investment  into  various  categories  representing 
like  service,  such  as  pumping  station  and  accessories, 
filtration  plant,  reservoirs,  carrying  mains,  gridiron 
distribution  system  and  services  and  meters.  Hav- 
ing accomplished  this,  the  next  step  involves  a  study 
of  the  i)robable  relation  between  the  normal  use  and 
the  maximum  demand  on  each  element.  This  may 
best  be  illustrated  by  example.  An  examination  of 
the  pumpage  record  of  the  plant  is  made  and  the  av- 
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— Distribution  to  output 

X  Distribution  to  demand 


X Repairs  to  meters — demand. . 
Fixed  charge  on  gridiron 

Output  and  demand 

— Output 
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oFire 


Fixed— reservoirs   and  supply  linct 
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335 
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xBilling,  collecting,  etc. . 


— Operating  expense.. 

Touls;— 

oFire 

xServico 

— Output 


Average  price  per  m.  gals 


Service 

Output 

Final  rate  adopted: 

Service 

Straight, output  charge  of. . 
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(116.400 
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(29,550 
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24  2e 
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m 
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tM 
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ItlO 
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ti.ir 


part  of  the  output  charge,  which'is  made  on  the  basis 
of  actual  consumption  of  water. 

A  good  example  of  a  minimum  plant,  as  regards 
the  water  supply  element  in  |)lant  investment,  would 
be  a  gravity  sui^iply  with  a  reservoir  large  enough  to 
supply  all  deficiencies  in  stream  flow.  Any  hourly 
or  day-to-day  fluctuations  in  load  would  affect  such 
a.large  reservoir  not  at  all.  The  same  reservoir  would 
be  rec[uired  whether  the  consumptions  were  uniform 
or  fluctuating  and  the  fixed  charges  against  a  storage 
reservoir  would  therefore  appear  entirely  in  the  out- 
put charge. 

Having  now  allocated  to  output  charge  certain 
elements  of  cost,  which  in  the  past  have  been  consid- 
ered as  applicable  to  demand  and  have  been  made  up 
into   the   service   charge,   there   remain   certain   costs 


erage  daily  pumpage  determined,  as  is  also  the  max- 
imum hour's  pumpage  at  any  time  during  the  year. 
If  a  record  of  pumpage  during  a  heavy  fire  can  be 
found  this  also  is  recorded,  or  else  the  maximum 
pumpage  possibilities  of  the  plant  used.  Assume  that 
the  results  are  as  follows:  Average  daily  pumpage 
rate.  1.000,000  gallons;  maximum  hourly  pumpage 
rate.  2.000.000  gallons;  fire.  2,500.000  gallons;  then 
for  convenience  the  investment  costs  would  be  broken 
up  as  follows:  1/2.5  to  output  charge,  (2-l)/2.5  to 
demand  charge  and  (2.5-2 )/2.5  to  fire  protection  ser- 
vice. A  little  consideration  of  the  activities  of  the  av- 
erage water  works  plant  will  indicate  that  there  may 
be  and  usually  is  a  wide  variation  between  the  de- 
mands of  the  various  elements  of  the  plant.  These 
will  also  vary  with  the  size  of  the  plant,  the  larger 
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the  plant  the  smaller  the  variation.  The  greatest 
fluctuations  will  occur  the  nearer  the  consumer  is 
approached.  The  diversity  factor  or  ironing  out  effect 
becomes  more  pronounced  the  nearer  to  the  source 
of  supply.  It  is  jjractically  impossible  and  really  un- 
necessary to  determine  the  actual  demand  of  each 
consumer,  but  it  will  be  sufficiently  accurate  to  con- 
sider the  different  classes  of  consumers  based  on  the 
size  of  their  meters.  As  a  measure  of  the  demands 
of  various  consumers  we  have  employed  the  study  of 
this  subject  as  made  by  the  committee  on  meter  rates 
for  the  New  England  Water  Works  Association  which 
appears  in  the  December  issue  of  the  1916  A.  W.  W.  A 
Journal.  The  entire  fixed  charges  on  all  meters  is 
first  allocated  to  the  various  groups  of  meters  and 


tween  carrying  mains  and  gridiron  system,  the  former 
rle^presen'ting  jn  this  diiscussion  the  'large  arteries 
emanating  from  the  plant  which  carry  water  out  to 
distant  districts  and  to  which  the  smaller  mains  con- 
nect to  distribute  the  water  to  the  consumers  them- 
selves. 

The  size  of  the  gridiron  lines  is  largely  dictated  by 
friction  loss  considerations,  it  being  necessary  for 
the  lines  to  be  large  enough  to  furnish  fire  streams 
without  undue  pressure  loss.  The  mileage  in  these 
mains  has  little  reference  to  actual  or  relative  con- 
sumptions, but  they  are  made  necessary  by  the  fact 
that  the  ix>pulation  lives  in  homes  that  are  scattered 
over  a  wide  area,  and  by  whose  properties  water  lines 
must  be  laid  in  order  to  render  service.     The  invest- 


Small  Water  Company,  S,B0O  population^  apportionment  of  charges 
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Service  charge 

Output 
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All  over«t  45  cents  plus  service  charge  of 
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the  amount  to  output  and  to  demand  fixed  by  refer- 
ence to  the  relation  between  average  use  and  max- 
imum demand.  It  is  assumed  for  convenience  that 
the  investment  in  an  "average"  meter  and  the  actual 
meter  in  use  (which  is  large  enough  to  supply  the 
maximum  demand)  will  be  proportional  to  the  de- 
mands in  each  case.  The  cost  of  repairs  to  meters 
probably  bears  a  close  relationship  to  the  investment 
in  meters  and  this  cost  is  distributed  between  the 
classes  of  meters  in  proportion  to  the  investment. 

A  fair  basis  for  distributing  the  costs  of  the  grid- 
iron system  is  next  sought.  It  is  believed  that  the 
fairest  basis  is  that  found  by  assigning  the  costs  dir- 
ectly on  the  basis  of  total  number  of  customers.  A 
more  or  less  arbitrarv  distinction  must  be  made  be- 


ment  in  these  lines  varies  more  nearly  with  the  popul- 
ation than  with  consumption,  as  such,  and  it  seems 
fair  then  to  consider  that  the  investment  in  gridiron 
system  is  the  same  for  each  consumpr.  That  it  pro- 
bably does  not  vary  with  consumption  directly  might 
be  seen  if  it  were  assumed  that  in  a  given  plant  one 
large  industrial  consumer,  located  near  the  plant,  used 
as  much  waer  as  all  of  the  remaining  population,  yei- 
this  fact  would  make  little  difference  in  the  mileage 
of  mains  ;  they  would  be  required  in  any  event  in  order 
to  supply  the  remaining  consumers.  Any  increase  in 
consumers  involving  building  up  of  new  territorv 
would  require  proportionately  greater  mileage. 

In  the  distribution  of  this  burden  the  fire  protect- 
ion charge  would  ordinarily  take  the  largest  share  of 
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tlie  cost,  and  tlu-  dislrilnUioii  of  tht-  remaining  costs 
between  "outpnt"  and  "demand"  would  be  made  witli 
reference  to  actually  observed  demands  on  various 
parts  of  the  system  where  records  were  availa.ble.  The 
further  distribution  between  individual  classes  of 
consumers  would  have  to  be  a  ((uestion  of  judgment, 
but  the  limits  would  probably  be  fairly  well  defined. 
The  tabulation  at  the  end  of  this  paper,  in  which  a 
complete  example  is  worked  out,  will  explain  the 
method  in  greater  detail.  The  ratios  for  each  div- 
ision having  been  obtained  (by  observation  of  actual 
<:onditions  for  this  plant,  these  changes  are  distributed 
among  the  different  classes  of  consumers  by  methods 
similar  to  that  for  meters. 

The  consumptions  of  the  various  classes  of  con- 
sumers are  prdbably  the  best  basis  upon  which  to 
distribute  the  fixed  charges  on  carrying  mains,  after 
a  figure  has  been  arrived  at  for  charge  to  fire  protec- 
tion. In  a  majority  of  cities  the  consumption,  both 
large  and  small,  may  be  distributed  at  various,  widely 
scattered  locations  throughout  the  city.  The  carry- 
ing mains  must  be  large  enough  to  supply  these  max- 
imum C(illecti\e  demands  or  consumptions. 

Since  the  (juantity  of  water  to  be  delivered  at  var- 
ious controlling  areas,  not  necessarily  influenced  by 
distance  alone,  is  the  basis  for  the  design  of  the  car- 
rying mains,  it  would  appear  that  the  money  that 
went  into  its  construction  would  bear  a  closer  relation 
to  the  consumption  than  to  any  other  feature.  The 
ratio  'between  the  average  daily  use  and  the  maximum 
demand  becoines  less  as  the  source  of  supply  is  app- 
roached, and  the  ratios  in  the  carrying  mains  are  less 
than  in  the  gridiron. 

The  consumption  basis  for  the  distribution  of  costs 
has  been  used  in  each  of  the  remaining  classes  of  ser- 
vice with  the  exception  of  "consumer  costs,"  where 
such  items  as  book-keeping,  billing,  reading  meters, 
etc.,  have  been  distributed  directly  in  proportion  to 
the  total  number  of  consumers,  and  the  result  carried 
into  the  sum  which  later  forms  the  "service  charge." 

Having  assembled  the  "demand"  and  "output" 
charges  for  all  consumers  on  the  same  sized  meters 
the  average  output  charge  is  found  by  dividing  the 
total  output  costs  by  the  total  annual  consumption 
for  that  class,  and  the  "service  charge"  by  dividing 
the  corresponding  sum  by  the  total  number  of  con- 
sumers in  that  class.  It  then  becomes  a  relatively 
simple  matter  to  work  out  an  output  curve  which  will 
substantially  fit  the  average  output  figures  shown  in 
the  computed  results. 

It  is  intended  that  such  an  analysis  as  here  pro- 
posed should  serve  as  a  cost  study  preliminary  to  the 
administrative  decision  or  the  adjudication  resulting 
in  the  final  rate  schedule.  A  concrete  illustration  of 
the  method  discussed  will  be  found  in  the  following 
tabulations:  In  the  first,  the  conditions  are  similar  to 
those  which  are  to  be  found  in  a  plant  serving  a  pop- 
ulation of  approximately  50,000  people,  while  in  the 
second  a  population  of  approximately  3500  is  consid- 
ered. 


Steam  Shovel  Digs  tor  Drag 

Breaks  up  Hard,  Stiff  Material  in  Sewer 

Excavation  and  Loads  on  Bench 

for  Bucket  to  Pick   up 

A  dragline  bucket  would  not  dig  into  the  hard  yel- 
low and  blue  clay,  through  which  a  sewer  excavation 
was  being  made  b)'  the  Gass-Thurston  Co.,  of  Detroit 
Michigan.  So  they  placed  their  Type  "B"  Erie  steam 
shovel  down  in  the  hole  to  break  the  clay,  loading  up  to 
the  dragline.  This  20-ton  shovel — 'weighing  about  25 
tons  with  its  caterpillar  type  mounting — w^as  picked  up 
by  a  large  locomotive  crane  and  set  right  down  in  the 
cut. 

The  sewer  cut  is  16  ft.  wide,  and  varies  in  depth 
from  24  to  27  ft.    The  shovel  loads  out  the  material  on 


Steam  shovel  workiiix  in  ileep  sewer  excavation. 

a  bench  straight  ahead.  15  ft.  above  the  bottom  ot 
the  cut.  The  dragline  machine  then  swings  its  bucket 
into  the  bench  and  removes  the  loose  material,  as 
shown  by  the  photos. 

Working  in  this  way,  an  average  output  of  350  cu. 
yds.  per  day  has  been  maintained,  with  about  400  cu. 
yds.  as  the  best  day's  work.  The  speed  of  the  drag- 
line governs  the  output — as  Mr.  E.  J.  Gass,  of  the 
(iass-Thurston  Company  writes:  "The  output  of  the 
Erie  shovel  is  governed  by  the  speed  of  the  drag- 
line. If  it  were  loading  out  the  excavated  material 
direct,    its    output    would    be    considerably    greater." 


••Heating  the  Home" 

The  Dominion  Radiator  Co.  have  issued  an  in- 
teresting 'booklet  entitled  "Heating  the  Home."  A 
quantity  of  useful  information  is  contained,  with 
excellent    illustrations. 


Tenders  for  Bridge  Lower  than  Estimate 

Tenders  for  the  construction  of  the  new  Sherbrooke 
Street  East  bridge  over  the  Canadian  Pacific  tracks 
at  Hochelaga,  Montreal,  P.  Q.,  were  opened  by  the 
.\dministrative  Commission  recently.  Three  hundred 
thousand  dollars  was  voted  for  this  work,  and  while 
the  tenders  are  in  all  cases  substantially  below  this 
mark,  there  may  be  some  additional  work  in  the  wav 
of  driveways  to  be  done. 

The  tenders  are  as  foUou;..  .\niiur  Leduc,  $144. 
100;  Alphonse  Gratton,  $153,889.50;  Atlas  Construe- 
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tion  Company,  $155,050;  Kennedy  Construction  Co., 
$157,205;  Foundation  Company  Lvmited,  $157,765; 
John  Quinlan  &  Co.,  $149,983;  J.  Levasseur,  $161,971. 
20;  Archambault-Leclair  Limited,  $162,600;  J.  A. 
Grant  &  Co.,  Limited,  $164,653;  Anglin-Norcross, 
Limited,  $172,075;  B.  Brault,  $178,930;  A.  E.  Byers  & 
Co.,  L.mited,  $188,890;  L.  A.  Ott  &  Co.,  $192,815.88; 
Phoenix  Bridge  Co.,  $56,474,   (steel  only.) 


This  layout,  described  in  Successful  Methods,  is 
operating  efficiently  and  is  particularly  well  adapted 
for  the  work  at  hand. 


CONVEYOR  USED  IN  PLACING  CONCRETE 

The  construction  of  the  mast  foundations  at  the 
Tuckerton  station  of  the  Radio  Corporation  of  America 
presented  a  difficult  situation  which  was  overcome  by 
the  use  of  light,  mobile,  equipment.  The  station  is 
situated  on  the  Jersey  Meadows  about  six  miles  from 
Tuckerton  and  was  originally  built  for  the  German 
Government.  Since  coming  into  possession  of  the 
Radio  Corporation  of  America  after  the  war  a  deci 
sion  was  reached  to  increase  its  capacity,  and  a  con- 
tract was  accordingly  awarded  to  the  J.  G.  White  En- 
gineering Corporation  of  New  York  City  to  erect  six 
steel  masts,  each  305  ft.  high. 

The  foundations  for  these  masts  were  excavated  in 
swampy  material,  which  necessitated  sinking  coffer 
dams  to  a  depth  of  8  to  10  feet  for  each  of  the  six  masts 
and  twenty-four  anchorages.  On  account  of  the  poor 
bearing  quality  of  the  soil  it  was  found  necessary  to 
drive  piling  in  each  coffer  dam. 

As  the  ground  was  not  able  to  sustain  heavy  equip- 
ment, it  was  deemed  expedient  to  design  a  special  rig 
for  driving  these  piles.  This  was  accomplished  by 
equipping  a  light  pile  driver  with  a  gasoline  hoist  and 
supplementing  it  with  gasoline-oper'ated  jetting  equip- 
ment of  sufficient  power  to  insure  penetration  to  the 
desired  depth. 

This  same  situation  presented  a  problem  in  concret 
ing  the  foundations  and  in  distributing  sand,  gravel, 
cement  and  lumber,  as  well  as  steel  for  the  masts.  A 
unit  consisting  of  one  mast  and  four  anchorages  re- 
quired approximately  250  yards  of  concrete,  making 
an  average  of  50  cubic  yards  for  each  individual  pour. 

After  a  careful  study  of  the  situation  there  was  em- 
ployed for  material  distribution  two  small  tractors 
especially  equipped  with  an  extension  to  the  traction 
wheel  to  afford  as  wide  a  bearing  as  possible.  Each 
tractor  was  coupled  to  an  ordinary  light  gravel  wagon 
of  the  stick-box  type  equipped  with  extra  wide  tires. 
These  were  able  to  travel  on  the  meadows  in  any  direc- 
tion and  operated  in  a  most  economical  manner. 

The  design  of  the  foundations  made  it  necessary  for 
them  to  extend  above  the  ground  from  8  to  10  ft.  To 
pour  this  concrete  it  was  decided  to  use  one-batch  mix- 
ers operating  in  conjunction  with  30-ft.  portable  belt 
conveyors.  This  equipment,  illustrated  in  the  attached 
photograph,  is  light  and  can  be  easily  and  quickly 
moved.  The  conveyors  proved  entirely  satisfactory  for 
raising  the  concrete  to  the  necessary  elevation  that 
would  permit  of  a  distribution  by  chutes  into  the 
forms.  The  concrete  was  admitted  to  the  conveyor 
through  a  wooden  hopper  having  an  opening  directly 
over  the  belt  which  allowed  a  discharge  without  scat 
tering  the  material  and  a  delivery  without  waste. 
It  was  found  necessary  to  place  a  wiper  made  of  belt- 
ing or  rope  on  the  top  of  the  chute  under  the  conveyor 
in  ordei'  to  keep  the  belt  clean. 


DEVICE  FOR  CUTTING  ASPHALT  PAVEMENT 

An  attachment  which  can  be  put  on  any  ordinary 
work  ear  has  been  devised  by  the  Market  Street  Rail- 
way of  San  Francisco  for  making  a  cut  l^^  in.  deep  in 
asphalt  pavement  along  the  track. 

The  cut  can  be  made  as  the  car  moves  along  at  a 
rate  of  4  to  5  miles  per  hour.  In  addition  to  the  sav- 
ing in  cost,  a  great  advantage  claimed  by  this  device 
is  its  speed  of  operation.  The  cut  is  made  by  a  tool 
which  projects  downward  from  a  shoe  carried  by  a 
work  car  and  set  to  ride  on  the  pavement  at  18  in.  or 
24  in.  from  the  rail  head.  The  framework  supporting 
the  shoe  consists  of  struts  attached  to  the  car  at  three 
points  by  means  of  pins  and  suitable  mountings  on  the 
car  body.  The  framework  supporting  the  shoe  can  be 
attached  to  the  mountings  in  about  15  minutes.  Once 
fastened  in  place,  hinged  joints  make  it  possible  to 
swing  the  device  up  out  of  the  way  under  the  car  body, 
where  it  is  held  by  hooks  until  the  car  arrives  at  the 
point  where  the  work  is  to  be  done.  The  apparatus  is 
so  arranged  that  it  can  be  used  not  only  while  the  ear 
is  moving  ahead  in  the  usual  direction  of  traffic,  but 
also  in  the  reverse  direction  by  turning  the  apparatus 
around.  This  operation  requires  only  about  ten  min- 
utes. 

When  ready  to  begin  cutting  it  is  only  necessary  to 
unhook  the  framework  and  swing  it  down  so  the  shoe 
rests  on  the  pavement.  In  this  position  the  strut  which 
thrusts  the  cutting  tool  down  into  the  pavement  is  not 
yet  vertical,  nor  does  it  carry  any  weight.  W^hen  the 
car  moves  forward  a  few  inches,  however,  the  hinge  in 
the  strut  opens  still  wider,  the  strut  takes  a  vertical 
position  and,  as  it  tilts  the  car  body  2  or  3  in.  out  of 
plumb,  takes  a  considerable  weight  off  the  ear  springs 
and  the  cutting  tool  sinks  into  the  asphalt.  The  car 
can  then  move  forward,  leaving  a  clean  cut  in  the  pave- 
ment. The  depth  of  the  cut  can  be  adjusted  by  chang- 
ing the  bolts  which  attach  the  tool  to  the  shoe ;  the 
usual  depth  is  li/^  in.  and  the  width  %  in. 

When  cutting  pavement  in  very  cold  winter  weather 
it  is  sometimes  necessary  to  put  a  load  on  the  car  to 
prevent  the  cutting  tool  from  "riding"  on  the  pave 
ment  surface.  It  was  found  that  the  best  cutting  tools 
were  those  forged  from  old  carbon  steel  gads.  These 
were  superior  to  high-speed  steel.  The  tool  becomes 
dulled  and  requires  to  be  replaced  after  cutting  about 
600  ft.  in  the  summer  time  or  300  to  400  ft.  in  the  win- 
ter time. 

The  design  of  the  cutter  was  worked  out  by  W.  D. 
Chamberlin,  principal  assistant  engineer.  B.  P.  Legare 
is  engineer  of  maintenance  of  way. 


Montreal  Home  Builders  Co. 

The  Montreal  Home-Builders  Company  (to  be  in- 
corporated) have  opened  permanent  offices  at  204  St. 
Catherine  Street,  West,  Montreal,  where  those  desir- 
ous of  having  samples  of  building  materials  and  ac- 
cessories, exhibited  in  the  show-room  can  arrange 
for  a  limited  space  by  applying  at  the  above  address. 
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Small  Office  Building  of  Pleasing 
Proportions  and  Design 


The  photograph  and  floor  plans  reproduced 
herewith  ilhistrate  a  small  but  complete  office 
building  erected  last  year  for  Messrs.  Brouse, 
Mitchell  &  Co.,  stock  brokers,  75  Bay  St.,  Tor- 
onto. The  building  is  oif  heavy  coni^truction 
with  a  front  of  Indiana  limestone.  Marble  is 
used  for  the  floors  and  wall  linings  in  the  hall 
and  for  the  treads  of  the  iron  stairways.  The 
floors  are  of  pine,  covered  with  battleship  linol- 
eum, while  the  interior  finish  is  of  mahoganized 
birch.  The  window  frames  are  metal,  fitted  with 
plate  glass.  Mar1>le  lined  lavatories  are  pro- 
vided in   the  basement  which  also  contains  the 


steam  heating  plant.  This  building  was  com- 
pleted, ready  for  occupatit)n,  in  less  than  seven 
months    from    the    time    of    commencement,    the 


F.  K.  1.  B.  A.,  architect,  Toronto,  by  Messrs. 
Norman  McLeod,  Ltd.,  general  contractors. 
Other  contractors  on  this  work  were:  McGregor 
&  Mclntyre,  Ltd.,  steel  and  iron ;  Steel  &  Rad- 
iation, Ltd.,  metal  sash;  Marble  &  Tiles,  Ltd., 
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marble  and  tile ;  R.  Jordan,  plumbii^  and  heat- 
ing; R.  A.  L.  Gray  &  Co.,  electric  wiring  and 
fixtures ;  Aikenhead  Hardware  Co.,  harchvare : 
i'eather  &  Roadhouse,  roofing,  skylights,  etc. ; 
A.  Weller  &  Co.,  interior  woodwork ;  Geo.  Oak- 
ley &  Son,  cut  stone  and  carving;  Murray-Kay 
Co.,  Ltd.,  painting  and  decorating;  T.  Eaton  Co., 
Ltd.,    linoleum;    Consolidated    Plate    Glass    Co., 


work  being  carried  out  from  the  designs  of  and      glass ;  Ramsay  Contracting  Co.,  reinforced  con- 
(Uider  the  superintendence  of  Mr.  F.  S.  Baker,      crete. 


The  Annual  Financial  Review 
The  Annual  I'inancial  Review,  covering  the  financial 
features  of  Canadian  corporations  and  other  corporations 
in  which  Canadians  are  especially  interested,  for  the  year 
ending  1921,  has  just  been  issued  by  Houston's  Standard 
Publications,  Toronto  Stock  E.xchange  Building,  84  Bay  St., 
Toronto       This    is    a    most    valuable    compilation    of    infor- 


mation concerning  the  earnings,  assets  and,  in  general,  the 
stability  of  the  various  industries  listed.  In  these  days, 
when  there  are  so  many  "  wild  cat"  propositions  presented 
in  glowing  terms  to  the  unwary  investor,  it  is  well  that 
there  should  be  available  a  book  of  this  nature,  giving 
definite,  complete  and  accurate  information  about  our  more 
reliable  investments. 
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Whatever  business  a  man  may  be  in,  if  lie  is  con- 
servative and  successful,  he  Joes  not  trust  all  his  eggs  in 
the  one  basket;  in  other  words,  he  finds  it  a  wise  policy  to 
invest  a  certain  amount  of  his  earnings  in  the  securities  of 
business  propositions  other  than  his  own.  This  is  the  law 
of  averaging,  which,  in  the  main,  is  the  safest  course.  For 
this  reason,  every  business  man  is  interested  in  investments 
and  it  naturally  follows  that  every  business  man  should  be 
also    interested    in    this    annual    Financial    Review. 

The  list  of  operations  covered  is  very  complete  and 
includes  the  war  loans;  insurance  companies;  banks; 
guarantee  companies;  our  industrials;  land,  loan,  mortgage 
and  savings  companies;  light  and  power  companies;  mining; 
navigation;  steam  railways;  electric  railways;  trust  com- 
panies; telegraph,  telephone  and  cable  conipanies;  and 
nii.scellaneous.  This  year  the  volume  runs  into  almost  800 
pages.  The  price  is  $10.00 — a  small  amount  if  it  represents 
the  difference  between  safe  and  hazardous  investment  of 
hard   earned   savings. 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


The  Dominion  Textile  Co.  hist  Monday  reduced  the 
wages  of  .5,000  employees  by  15  per  cent. 

Tlu'  ratepayers  of  the  city  of  I-ondon,  Ont.,  will  shortly 
vote  on  a  by-law  authorizing  the  expenditure  of  .$l.')0,000  on 
the  construction  of  a  dam. 

Mr.  George  Turnbull,  chairman  of  the  Public  Utilities 
Commission,  of  Gait,  Ont.,  recently  officiated  at  the  laying 
of  the  corner  stone  of  Gait's  new  $200,000  public  utilities 
building. 

The  Commissioner  of  Finance,  at  St.  John,  N.  B.,  has 
been  authorized  to  issue  municipal  bonds  to  the  value  of 
$820,900,  bearing  interest  at  6  per  cent.,  to  pay  for  civic 
construction  work  already  completed. 

The  Town  Planning  Commission  at  Oshawa,  Ont.,  re- 
cently passed  a  resolution  that  building  permits  will  not 
be  issued  on  lots  less  than  45  feet  frontage,  claiming  that 
houses  on  narrower  lots  are  unsanitary. 

The  formal  opening  of  the  Brantford-Hamilton  Ontario 
provincial  highway  will  take  place  toward  the  end  of  the 
present  month.  Several  officials  of  the  Highways  Depart- 
ment have  promised  to  be  present  to  officiate  at  the  opening. 

Durant  Motors,  Limited,  who  recently  established  a  plant 
at  Leaside,  near  Toronto,  are  considering  the  establishment 
of  another  Canadian  plant  at  Montreal,  for  the  manufacture 
of  cars  for  export  trade.  This  projected  plant  would  employ, 
it  is  estimated,  2,000  men. 

The  firms  of  Angus  &  Taylor  and  McAuslan  &  .Anderson, 
of  North  Bay,  Ont.,  have  amalgamated  under  the  name  of 
Angus  &  Taylor,  Limited,  and  will  carry  on  the  business  of 
general  contractors,  architects  and  engineers,  with  head  office 
at  the  above  point.     The  new  firm  is  capitalized  at  $250,000. 

A  ten-storey  addition  to  the  Crawford  House,  at  Windsor^ 
Ont.  is  proposed.  Messrs.  Penning  &  Boyde,  local  arch- 
itects, have  prepared  plans  for  the  additior,  which  will  be 
100X90  ft.,  contain  112  guest  rooms,  each  equipped  with 
bath  and  will  cost  about  $400,000.  The  plans  show  a  spac- 
ious dining  room  on  the  tenth  floor,  with  roof  garden  above. 

A  recent  announcement  states  a.  new  firm  has  been  or- 
ganized at  Winnipeg,  known  as  Alsip  Brick,  Tile  &  Lumber 
Company.  This  company  will  speteialize  on  hollow  tile, 
which  will  be  manufactured  at  a  new  plant  at  Elmwood,  Man. 


This  is  the  tirsl  venture  in  Ibe  manufacture  of  hollow  tile  in 
this,  district,  and  the  manufacturers  claim  this  |)roduct  is 
(■<|nal  in  quality  to  the  best  imported  tile. 

The  final  decision  of  the  (_)nta.rio  Governnient  not  to 
enter  the  cement  manufacturing  industry,  provided  prices 
are  kept  at  a  reasonable  figure,  has  resulted  in  the  conclusion 
to  go  ahead  with  the  organization  of  a  large  new  cement 
industry  at  Owen  Sound.  American  capital  is  said  to  be 
behind  this  proposed  new  i>lant,  which  will  have  a  capacity 
of  about  4,000  barrels  of  cement  a  day. 

The  city  of  Edmonton,  Alta.^  has  been  very  active  in 
house  construction  this  year.  A  recent  report  states  that 
over  two  hundred  residences,  representing  an  average  value 
of  about  $4,000,  have  been  erected,  besides  a  number  of  small- 
er dwellings  and  house  extensions.  The  construction  season 
is  by  no  means  at  an  end  yet  and  it  is  expected  a  goodly 
number  of  houses  will  be  added  to  the  above  total,  before 
the  end  of  the  season. 


Personal 

Mr.  Norman  K.  Wilson,  superintendent  of  the  Water 
Works  Department,  at  Brantford,  Out.,  will  succeed  Mr.  R. 
t  .  Harris  as  trustee  of  the  Canadian  Section  of  the  .Vnierican 
Water  Works  Association. 

Mr.  (leorge  L.  Sawyer,  formerly  sale>  manager  of 
material-handling  machinery  for  the  Barber-Greene  Com- 
pany, .\urora.  111.,  ha.--  been  appointed  to  represent  the 
Universal  Crane  Company  in  the  Xew  York  field.  His 
offices  will  be  located  at  .-\llied  Machinery  Center,  141  Center 
St.,  New  York. 

The  following  officers  were  recently  elected  by  the  Ont- 
ario Fire  Prevention  League:  Honorary  president,  Hon.  E. 
C.  Drury;  president,  .\rthur  Hewitt,  Toronto;  vice-pres- 
idents, J.  M.  Watt,  London,  and  G.  C.  Martin,  Hamilton; 
director,  class  of  1923,  C^hief  James  Armstrong,  Kingston, 
and  J.  J.  Stewart,  Brampton;  directors,  class  of  1924,  John 
B.   Laidlaw,  Toronto,  and   F.   L.   Mason,   Oshawa. 

Mr.  Wilfrid  E.  Hobbs  has  been  appointed  Comptroller 
of  Town  Planning,  of  Manitoba,  with  complete  control  over 
the  administration  of  the  Town  Planning  .\ct  in  this  prov- 
ince. This  act  has  been  on  the  books  of  the  province  since 
1916,  but  there  has  been  very  little  development  up  to  the 
present.  This  appointment,  however  would  indicate  increas- 
ed activity  along  this  line.  Mr.  Hobbs  has  been  connected 
with  the  Provincial  Good  Roads  department,  as  engineer. 

Mr.  A.  K.  Foreman^  district  engineer  of  the  Portland  Cem- 
ent Association,  at  \'ancouver,  and  former  chief  engineer  of 
public  works  for  the  province  of  British  Columbia,  was  a 
visitor  last  week  at  the  offices  of  the  Contract  Record.  He 
states  that  there  is  no  reason  to  be  pessimistic  about  condi- 
tions in  the  West.  Construction  is  bound  to  open  up  al- 
though just  at  the  moment  unemployment  is  rather  serious. 
Mr.  Foreman  came  East  to  attend  a  re-union  of  McGill  Uni- 
versity graduates,  he  having  been  a  member  of  the  class  of 
'03   in   Engineering. 

Mr.  A.  C.  Fellf)ws,  who,  as  reported  in  last  week's  Con- 
tract Record--and,  by  the  way,  incorrectly  reported  as  H.  E. 
Fellows— resigned  his  position  as  .Assistant  Chief  Engineer 
of  the  Quebec  Harbor  Commission,  to  accept  an  appointment 
to  supervise  certain  large  construction  work  in  British  East 
.\frica,  was  made  the  recipient  of  a  handsome  club  bag  from 
the  employees  and  officials  of  the  Commission,  on  leaving. 
Mr.  St.  George  Boswcll,  chief  engineer  of  the  Commission 
made  the  presentation  and  expressed  the  regret  of  the  entire 
staff  at  losing  Mr.  Fellows  and  also  wished  him  succes.";  in 
his  new  undertaking. 
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"Forward  to  Normalcy  " 


"Back  to  Normalcy"  has  been,  this  last  year  or  so, 
the  battle  cry  of  the  world.  How  often  this  injunc- 
tion has  been  sounded  by  the  economist,  the  politic- 
ian, the  business  man  or  the  common  citizen,  the  im- 
plication in  the  slogan  beinig  the  re-attainment  of  pre- 
war price  and  production  conditions.  "Normalcy" 
has  been  the  synonym  for  the  price  level  of  1914,  this 
being  regarded,  seemingly,  as  the  logical  goal  towards 
which  to  strive  in  these  days  of  reconstruction.  A 
somewhat  different  note,  however,  is  struck  in  an 
article,  entitled  "Forward  to  Normalcy",  by  W.  A. 
Babbitt,  in  one  of  our  contemporary  business  papers. 
This  author  takes  hold  of  the  present  economic  sit- 
uation energetically  and  attempts  to  prove  the  fallacy 
of  the  attitude  wh'cli  has  .so  .satiated  public  thought 
at  the  present  time  and  which  is  summed  up  in  the 
plea  "back  to  normalcy". 

Mr.  Babbitt's  whole  argument  is  designed  to  es- 
tablish that  "normalcy  to  which  business  must  attain 
or  perish  is  not  behind  us,  hut  ahead  of  us.  It  will 
have  to  rest  on  a  new  series  of  economic  conditions 
of  which  1914  knew  nothing."  Mr.  Balbbitt  claims  that 
the  slogan  "back  to  i)re-war  prices"  sets  up  a  goal  of 
which  only  a  fool  or  lunatic  could  approve  and  which 
no  man,  sane  or  insane,  did  approve  in  1914.  "What 
went  with  normalcy  in  1914  price  levels?"  he  a.^ks. 
"Universal  stagnation  of  business— general  unemploy- 
ment— one  great  financial  crash  after  another.  .What 
I)articular  item  of  the  economic  hi.story  of  1914  ap- 
peals to  you,  outside  of  the  low  tax  rate?"  This  leads 
to  his  conclusion  that  "normalcy  of  1914  is  something 
that  we  cannot  have  and  that  will  ruin  industry  com- 
pletely it  it  returns"     "How  about  1914  price  levels?" 


is  Mr.  Babbitt's  next  question,  and  he  answers,  "If 
1914  price  levels  were  normal,  then  tho.se  of  1913  were 
not,  according  to  the  theory  of  the  price  bol.sheviki, 
becau.se  1913  prices  were  higher  than  1914  prices.  But 
1914  price  levels  were  not  normal,  nor  those  of  1913, 
because  the.se  price  levels  did  not  make  sufficient  re- 
turns to  i)ermit  Indu.stry  to  function.  In  fact  to  a 
less  degree  but  of  the  same  kind,  the  story  of  1914 
is  the  story  of  1920-21." 

The  present  tendency  to  follow  the  cry  "back  to 
normalcy"  is  due,  according  to  Mr  BatHaitt,  to  mob 
psychology,  which  rallied  around  this  slogan  with  a 
vengeance.  The  public  was  egged  on  by  the  touting 
of  the  cry  frt)m  every  possible  angle  of  fact  and  fancv. 
They  accepted  the  slogan  and  stoi>ped  buying. 
Though  they  had  forjgotten  the  hard  times  they  went 
through  with  1914  prices,  they  remembered  the  prices, 
which  looked  very  good  on  the  basis  of  1920  wages. 
"A  boom  period,"  states  this  analyst,  "was  marked 
by  sub-normal  production,  measuredby  volume.  Meas- 
ured in  dollars,  it  was  enormous.  It  was  an  orgy  of 
dollar  spending,  not  an  orgy  of  absorbing  commod- 
ities It  was  a  debauch  of  profiteering,  an  insane 
hocus-pocus  of  reckless  buying  and  reckless  can- 
cellation. The  buying  nerve  of  the  public  was  par- 
alysed. 

In  referring  to  the  relentless  policy  of  buyers  of 
continuously  hounding  for  lower  prices,  Mr.  Babbitt 
demonstrates  by  a  chart  that  the  total  "realization- 
from-.sales"  line  dropped  below  the  "total-cost"  line 
and  has  stayed  there  ever  .since,  indicating  an  average 
loss  for  all  business  done  for  the  above  period  to  date 
of  over  15  per  cent,  of  the  total  cost.  This  loss  does 
not  include  losses  due  to  inventory   write-off. 

"What  has  been  the  result  of  this?"  asks  Mr.  Bab- 
bitt, and  he  answers,  "that  instead  of  business  which 
we  wanted,  ail  we  have  is  wreckage ;  that  the  farther 
back  we  go  to  normalcy,  the  farther  we  get  into  the 
slough  of  despond  '■  In  suggestng  a  remedy  for  these 
pitiful  circumstances,  this  commentator  attempts  to 
derive  a  true  definition  ai  "normalcy",  which  he  char- 
acterizes as  the  balanced  condition  of  supplv  and  de- 
mand, relative  to  the  current  economic  sitiiatiim. 
"The  ])roof  or  index  of  "normalcy'  is  a  price  level 
which  encourages  bona  fide  traffic  in  commodities." 
Mr.  Babbitt's  plan  for  attaining  this  viewpoint  is  to 
make  every  effort  to  re-establish  in  the  public  mind  a 
.sound  fa.th  in  the  necessity  and  justice  of  price  levels 
related  to  our  current  economic  condition.  He  points 
out  that  there  are  many  new  factors  in  the  present 
economic  situation  as  compared  with  1914  that  will 
l)revent  our  ever  reaching  again  the  conditions  that 
had  been  established  in  pre-war  years  and  that  in 
view  of  this,  our  energies  should  be  directed  toward 
the  new  and  true  normalcy  which  i,-;  ahead  and  not 
behind. 

The  "forward  to  normalcy"  i>olicy  suggested  by 
Mr.  Babbitt,  is  not  without  its  virtues  and  while  there 
are  students  of  economics  who  may  have  views  en- 
tirely the  antithesis  (rf  those  given  ab<ive.  Mr.  Bab- 
bitt's are  at  least  worthy  of  some  consideration  and 
his  analyses  on  present  conditions  are  worth  while 
commenting  upon 


The  Department  of  the  Interior.  Ottawa,  have 
issued  Bulletin  44.  entitled  ".Standardization  of  Mea.s- 
ures  of  Length  at  the  Laboratorv  of  the  Hominion 
Lands  Surveys." 
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No.  67 


Canada's  Engineers — E,E,  S.  Mattice 


Mr.  Edward  Ernest  Stuart  Mattice,  general  manager 
of  the  Phoenix  Bridge  and  Iron  Works,  Ltd.,  Montreal, 
and  formerly  general  contracting  engineer  of  the 
Dominion  Bridge  Company,  Montreal,  whose  pro- 
fessional career  the  Contract  Record  takes  pleasure 
in  presenting  in  this  series,  has  had  a  very  wide 
and  varied  experience  in  structural  engineering,  largely 
with  the  Dominion  Bridge  Company,  Limited,  and 
with  whom  he  began  20  years  ago  as  a  draftsman.  .  Mr. 
Mattice,  after  passing  through  Upper  Canada  Col- 
lege, Toronto,  was  technically  educated  at  McGili 
University  from  which  he  graduated  with  honors 
in  Applied  Science  in  1890,  at  the  age  of  only  20 
years.  He  forthwith  joined  the  Dominion  Bridge  Com- 
pany, as  draftsman,  later  becoming  a  transit  man  for 
the  Dominion  Government,  on  the  Cornwall  Canal  and 
draftsman  for  the  Norton  Iron  Works,  Boston.  In 
1894  he  re-joined  the  Dominion  Bridge  Company  in  his 
former  capacity,  a  year  later  becoming  their  Montreal 
representative,  which  position  he  occupied  until  1910. 
At  that  time  he  joined  the  Lewiston  Land  &  Water 
Company,  Lewiston,  Idaho,  as  assistant  engineer,  but 
went  back  to  the  Dominion  Bridge  Company  a  year 
later  as  constructing  engineer,  becoming  general  con- 
tracting engineer  in  1917. 

In  his  positions  of  constantly  increasing  respon- 
sibility, Mr.  Mattice  has  been  very  closely  identified 
with  the  design  and  construction  of  some  of  the  larg- 
est structural  steel  buildings  in  the  country.  A  list 
of  all  the  individual  projects  with  which  he  has  been 
connected  would  be  too  lengthy  for  publication,  but 
the  scope  of  his  activities  might  be,  to  some  degree, 
indicated  by  the  following  list  of  structures  which 
have  been  handled  by  him  in  his  capacity  of  contract- 
ing engineer  for  the  Dominion  Bridge  Co.:  Montreal 
Harbor  Sheds,  Montreal;  Transcontinental  Railway 
Shops,  at  Quebec;  Eastern  Township  Bank  Building, 
Montreal;  head  office  of  the  bank  of  Montreal,  Mon- 
treal; Windsor  Hotel,  Montreal;  Windsor  Station, 
Montreal;  C.  P.  R.  Office  Building  and   King  Edward 


Hotel,  Toronto;  Fort  Garry  Station,  Winnipeg;  Chat- 
eau Laurier,  Central  Station  and  new  Parliament 
Buildings,  Ottawa,  etc.  These  are  but  a  few  of  the 
many  important  buildings  with  which  Mr.  Mattice  has 
been  closely  connected.  Nearly  every  type,  including 
public  buildings,  industrial  buildings,  schools,  tele- 
phone exchanges  and  special  structures  have  been 
supervised  by  him,  as  far  as  the  structural  steel  work 
was  concerned. 


Mr.  K.  K.  S.  Mattice 

Mr.  Mattice's  interests  extend  beyond  his  connection 
with  the  Dominion  Bridge  Company,  as  is  evidenced  by 
his  position  as  director  of  the  Eastern  Canada  Steel 
&  Iron  Works,  Ltd.,  and  president  of  the  Structural 
Engineering  Co.  Ltd.,  a  firm  which  he  organized  in 
1912. 

Mr.  Mattice  is  a  member  of  the  Engineering 
Institute  of  Canada,  as  well  as  of  other  clubs  including 
the  Engineers,  of  Montreal,  St.  James,  of  Montreal 
and  the  National,  of  Toronto. 


Structural  Steel  Association  Undertake 
Educative  Campaign 

The  Structural  Steel  Association  has  just  issued 
an  attractive  four-page  folder  as  part  of  its  compre- 
henive  educational  campaign,  incorporated  to  ac- 
quaint possible  builders  with  the  advantages  of  struc- 
tural steel  construction.  The  text  of  the  present  leaf- 
let is  "Structural  Steel — the  Backbone  of  Speed  in 
Construction"  and  the  message  is  made  effective  by 
the  reproduction  of  a  series  of  photographs  of  the 
new  King  Edward  Hotel,  Toronto,  showing  the  er- 
ection of  the  steel  framework  of  this  18-storey  build- 
ing, in  only  92  working  days. 

The  Structural  Steel  Association  is  not  a  com- 
mercial body  but  an  organization  with  an  educative 
policy  solely.  In  this  connection  it  issues  literature 
of  an  instructive  nature,  such  as  the  pamphlet  re- 
ferred to  above,  and  other  folders  and  cards  which 
contain  specialized  information  of  practical  use  to  en- 
gineers, contractors  and  architects. 


Cement  Standards 

In  our  issue  of  Oct.  5,  page  883,  under  the  heading 
"Useful  Data"  two  of  the  items  referring  particularly 
to  Portland  cement,  are  applicable,  as  we  quoted  them, 
to  the  United  States  but  not  to  Canada.  In  the  United 
States  the  standard  barrel  of  portland  cement  weighs 
376  lbs. ;  in  Canada  it  is  350  lbs.  In  the  United  States 
a  bag  of  cement  weighs  94  lbs.,  but  in  Canada  only  ST^^- 
lbs.  In  both  countries,  however,  a  sack  is  usually  con- 
sidered as  containing  a  cubic  foot. 


Sewage  Disposal  for  Peterborough 

The  proposed  new  ImhoflF  sewage  disposal  system 
for  the  city  of  Peterborough,  Ont.,  will  cost,  it  is  es- 
timated by  city  engineer  Parsons,  $320,100.  This 
system  will  handle  6,000,000  imperial  gallons  of  sew- 
age per  day.  The  plans  of  the  new  plant  have  been 
sent  to  the  Provincial  Board  of  Health  for  approval. 
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Sewer  Construction  in  Swamp 
Land  in  Vancouver,  B.C. 

A-  Description  of  an  Unusual   Piece  of  Drainage  Work   in   Muskeg  Soil 
— Character  of  the  Ground  Made  Excavating  Difficult  and  Settle- 
ment Proved  Troublesome — Concrete  Disintegration 

A.  G.  UALZELL,  M.E.I.C. 


Those  who  are  engaged  either  on  the  design  or  con- 
struction of  sewers  have  often  to  contend  with  a  very 
uncertain  factor — the  character  of  the  sub-soil.  In 
certain  geological  formations,  even  borings  or  test  pits 
may  be  deceptive.  In  one  instance,  before  calling  for 
tenders  on  a  unit  price  basis  for  a  large  trunk  sewer 
the  writer  had  test  i)its  opened  and  one  in  the  centre 
of  the  work  showed  good  sharp  dry  sand.  Ou  this 
evidence  one  contractor  submitted  a  price  for  a  speci- 
fied amount  of  rock  excavation  at  10  cents  a  cubic  yard 
and  increased  the  price  of  ordinary  excavation  much 
above  the  average.    This  tender  was  not  the  lowest,  and 
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Kig.  1 — Map  of  Ward  8  distiict,    Vancouver,  B.  C 

even  if  it  iuul  been,  would  iu)t  have  been  recoiiiniended 
for  acceptance  as  being  contrary  to  the  spirit  of  a  unit 
l)rice  contract.  If,  however,  it  had  been  accepted  the 
contractor  would  have  been  most  unfortunate  in  his 
gamble,  because  it  turned  out  that  this  test  pit  chanced 
to  be  located  on  a  sand  pocket  not  30  feet  long.  Tlie 
amount  of  rock  excavation  thus  greatly  exceeded  the 
amount  estimated. 

Experience  gained  in  dealing  with  excavation  and 
construction  in  soils  of  different  character  is,  of  course, 
of  great  value.  The  benefits  of  that  experience  can 
only  be  conveyed  in  a  very  limited  way  through  writ- 
ing, but  occasionally  a  record  of  a  failure  or  an  error 
of  judgment  may  save  someone  else  making  the  same 
mistake.  As  engineers  cannot  claim  to  be  infallible, 
there  ought  to  be  no  hesitancy  in  admitting  that  if  the 
opportunity  occurred  of  doing  similar  work  over 
again  otlier  methods  would  be  followed. 

With  this  idea  in  mind,  the  experience  of  the  writer 
in  the  construction  of  sewers  in  swamp  land  is  sub- 
mitted. A  similar  experience  may  perhaps  not  come 
in  the  way  of  many,  but  the  unexpected  sometimes 
happens. 

Though  the  work  was  done  some  fi^e  years  ago,  it 


is  only  very  recently  that  the  investigations  of  other 
engineers  and  chemists,  as  hereinafter  recorded,  has 
substantiated  theories  entertained  whilst  engaged  on 
the  work.  These  investigations  show  that  in  concrete 
construction  in  land  of  this  character  most  careful  at- 
tention must  be  paid  to  the  drainage  and  the  removal 
of  contaminated  water. 

The  work  hereinafter  described  was  carried  out  in 
the  city  of  Vancouver,  B.C.  The  city  and  the  adjacent 
municipalities  of  South  Vancouver  and  Point  Grey  are 
situated  on  the  Burrard  peninsula,  which  lies  between 
Burrard  Inlet  on  the  north  and  the  north  arm  of  the 
Fraser  River  on  the  south.  A  continuous  east  and  west 
ridge,  with  an  elevation  of  300  to  400  feet  above  sea 
level,  runs  along  the  centre  of  this  peninsula.  The 
city  of  Vancouver  lies  on  the  northern  slope.  The  solid 
rocks  of  the  peninsula  are  almost  everywhere  covered 
with  glacial  drift,  though  not  to  any  great  depth,  as 
a  rule.  The  drift  deposits  have  interfered  in  many 
cases  with  the  originar stream  system  of  the  peninsula. 
One  of  the  most  noteworthy  instances  of  the  kind  is 
found  in  the  area  which  forms  Ward  8  of  the  city  of 
Vancouver. 

Reclaimed  Swamp  Land 

A  level  tract  of  land,  with  a  very  irregular  boundary 
which  coincides  pretty  nearly  with  the 'contour  line  of 


Fig.  2 — Trench  for  42-inch  newer,  18  ft.  deep.    Sjwil  from  mn»- 
kejr    boK    caused  !<hrinkaKe    on  the  surface  of  over  4  ft,  on   one 
side  ana  l.'i  in.  on  the  other.     Horizontal   rail  is  at  level  of  orig- 
inal grounil. 

160  feet  above  mean  sea  level,  occupies  the  middle  of 
the  western  half  of  the  W^ard.  This  was  evidently  a 
lake  at  one  time,  which  had  its  origin  in  the  dumping 
of  glacial  drift  across  the  course  of  two  streams  that 
flowed  down  tlie  northern  slope  of  the  Burrard  penin- 
sula from  the  uplands  of  South  Vancouver.    The  sur- 
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plus  waters  of  the  lake  overflowed  the  northern  ob- 
struction and  made  their  way  to  False  CVeek,  an  arm 
of  the  sea  which  cuts  into  the  Burrard  peninsula  about 
half  a  mile  to  the  north.  The  lake  itself  was  gradu- 
ally filled  up  and  converted  into  a  muskeg  by  the  ac- 
cumulation of  silt  and  vegetable  matter.  The  swamp 
dried  up  sufficiently  to  allow  of  the  area  being  cleared 
and  subdivided  into  building  lots. 

Ward  8  of  the  city  of  Vancouver  in  which,  as  has 
been   mentioned,  this  reclaimed   swamp   is  situated,   is 


Fijj.  3 — Water  carrie<l  on  newlv  placed  })ackfill   in 
muskeg  excavation. 

one  of  the  two  areas  which  were  formerly  under  the 
control  of  the  provincial  government,  but  which  were 
transferred  by  it  to  the  city  in  1911.  The  ward  which 
coincides  closely  with  the  official  District  Lot  No.  301 
has  an  area  of  41-5  acres.  It  joins  the  city  along  its 
northern  boundary,  but  is  surrounded  by  the  munici- 
pality of  South  Vancouver  on  the  other  three  sides. 
The  principal  reason  for  the  placing  of  D.L.  .301  within 
the  city  limits  was  the  urgent  necessity  for  water  sup- 
ply and  sewer  accommodation.  Wells  had  been  sunk 
in  the  area  outside  the  peat  bog,  but  the  water  of  the 
bog  itself  was  quite  unfit  for  drinking. 

When  surveys  were  made  for  a  sewer  system  it  was 
found  that  this  reclaimed  swamp  covered  an  area  of 
about  eighty  acres  (Fig.  1),  and  that  no  foundation 
within  its  limits  could  be  relied  upon  to  carry  even  a 
pipe  sewer. 

The  trunk  sewer  for  the  district  and  the  adjacent 
portion  of  South  Vancouver  municipality  was  planned 
under  the  direction  of  a  Sewerage  Board  appointed  by 
the  provincial  government,  and  known  as  the  Van- 
couver and  Districts  Joint  Sewerage  and  Drainage 
Board. 


It  was  found  that  the  main  branch  of  the  trunk 
sewer  which  would  drain  the  eighty-acre  peat  bog  and 
its  tributary  slo])es  would  re(iuire  to  have  a  diameter 
of  42  inches  on  Carolina  Street  in  the  middle  of  the 
area.  As  the  city  of  Vancouver  was  carrying  out 
nearly  all  sewer  construction  by  day  labor,  it  was  de- 
cided to  drive  piles  along  the  line  of  all  sewers  before 
starting  construction.  Some  indications  were  then  ob- 
tained of  the  depth  and  nature  of  the  ground. 

Pile  Driving  Methods 

Experience  gained  in  the  construction  of  a  sewer 
at  the  northern  boundary  of  the  ward  before  inclusion 
into  the  city  had  shown  that  a  steam  pile  driver  would 
be  refjuired  and  one  was  designed  with  the  leads 
hinged  so  that  they  could  be  lowered  to  pass  under  the 
numerous  overhead  wires.  Nearly  all  the  roads  were 
|)lanked,  and  .some  sewers  were  located  otf  the  centre 
line  of  streets  to  save  taking  up  the  planking. 

Cedar  piles  not  less  than  seven  inches  at  the  butt 
were  used,  nearly  30,000  lineal  ft.  in  all  being  driven. 
The  method  adopted  was  to  drive  a  test  pile  to  refu.sal, 
measure  the  length,  deduct  one  foot  less  than  the  depth 
of  trench^  cut  a  pile  to  this  length  and  drive  it  below 
the  surface  by  a  dolly  made  of  Australian  hardwood 
with  iron  rings  shrunk  on  and  a  steel  dowel  to  hold 
onto  the  i)ile  head. 

Many  piles  far  exceeded  in  length  the  height  of  the 
pile  driver  and  short  piles  were  first  driven,  then 
drawn  out,  the  long  pile  inserted  and  forced  down  into 
the  hole  by  block  and  tackle  until  it  could  come  under 
the  hammer.  The  plan  Fig  1  shows  the  area  which  is 
covered  by  bog  over  a  feet  deep ;  and  figures  in'  circles 
indicate  the  dejjth  below  surface  to  which  piles  have 
been  driven  at  these  locations. 

The  change  from  hardpan  to  deep  bog  is  particu- 
larly abrupt  along  the  southern  edge.  Where  excava- 
tion has  been  carried  down  below  the  peat  along  this 
belt  a  glacial  mud  has  been  found,  consisting  mainly 
of  sand  of  unusual  fineness.  This  proved  very  trouble- 
some to  excavate,  as  it  was  soft  enough  to  flow  up- 
wards from  the  bottom  of  the  trenches,  and  piles  had 
to  be  jacked  down  until  the  foundation  concrete  could 
be  got  in. 

The  average  cost  of  piles  delivered  on  the  streets 
was  71/2  cents  per  foot,  and  the  total  cost  of  pile  driv- 
ing was  made  up  thus. 

Piles  - $2,233.04 

Coal    «. 

Oil,  etc 

Lumber   

Rollers  

Moving   iiiiicliiiie    

Kefixiug  light   wires  jiuUed  down   


109.58 
20.69 
17.38 
25.87 
18.00 
26.01 


Labor 


3%  for  supervision 


$2,450.57 
2,527.25 

$4,977.82 
149.33 

$5,127.15 


Or  17.21  cents  per  foot  of  pile  in  place. 

Shrinkage  Wa.s  Very  Marked 

When  the  piling  for  the  42-inch  diameter  branch  in 
Carolina  street  had  been  completed,  construction  was 
started  by  building  a  reinforced  concrete  sewer  in  situ 
on  a  plank  foundation  carried  by  the  piles.  This  was 
found  to  be  unsatisfactory,  as  the  shrinkage  of  the 
ground  adjoining  the  trench  was  so  great,  and  the  bot- 
tom of  the  trench  was  so  unstable,  that  the  delay  in 
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waiting  for  the  concrete  to  harden  led  to  serious  diffi- 
culties with  the  timherins;  of  the  trench.  It  was  de- 
cided, therefore,  to  sul)stitiite  reinforced  concrete  pipe 
sup[)orte(l  on  a  reinforced  concrete  cradle  formed  in 
situ  on  Ihe  i)lank  foundation.  With  this  arrangement 
it  was  found  i)ossihle  to  ch)se  uj)  the  trenches  in  a 
shorter  time  than  when  the  entire  sewer  wits  con- 
structed in  situ,  and  it  also  permitted  the  use  of  a 
cableway  to  carry  the  excavated  material  onto  the  top 
of  the  completed  work.  This  caused  less  troidjle  than 
placing  the  spoil  on  one  side.  One  of  the  illustrations. 
Fig.  2,  shows  a  shrinkage  of  over  4  feet  vertically  along 
the  deeper  portion  of  the  trench  due  to  the  drawing 
awa^-  of  the  water  from  the  sides.  Even  when  spoil 
was  not  placed  alongside  the  trench,  shrinkage  was 
very  marked,  sometimes  greater  on  one  side  than  the 
other.  A  slirinkage  of  21/^  feet  over  the  trench,  dimin- 
ishing to  a  few  inches  at  30  feet  on  each  side,  was 
quite  usual,  and  not  only  was  there  no  spoil  to  dispose 
of,  but  in  addition  a  large  quantity  of  material  had  to 
be  hauled  to  bring  the  streets  back  to  the  original 
grade. 

Most  of  the  work  was  done  by  inexperienced  labor 
employed  as  a  means  of  giving  relief  during  a  period 
of  unemployment.  Thus  the  cost  of  the  work  varied 
from  time  to  time,  but  was  more  seriously  affected  by 
continuing  construction  in  the  very  wet  weather  which 
is  seasonal  at  the  coast  during  the  winter  months. 

The  following  is  a  computation  of  the  cost  of  one 
section  of  the  foundation  work: 
Piling  estimated  to  cost,  per  foot  run  of  sewer .$0.80 

Plank  Foundation — 
5  pes.  2  X  12  X  30  =  ,S00  B.M.  (!edar,  @  $12.00.  .   .'^3.60 
3  pes.  4  X  12  X     5=    60  B.M.  Cedar,  @  $12.00.  .        .72 

Nails 20 

Labor,  12  lirs.  at  .34  4.08 

$8.60 

Per  foot  run  of  sewer  for  27  ft.  net,  say .32 

Concrete  Base — 
(!'/a  yards  pit  run  gravel  @  $1.25 8.12 

29  sack.s  cement  @  .59 17.11 

Mixer  charges    50 

Labor,  2  lirs.  @  .34 68 

Labor,  8  lirs.  @  .31% 2.50 

La;bor,  1  hr.  @  .47 47 

Laving  and  taking  out  forms — 

Labor;  12  lirs.  @  .311,4 3.75 

Labor,  1  hr.  @  .47 47 

Triangular  Mesh  and  Steel — 
33  lin.  ft.  No.  27  mesh,  4'  10",  160  sq.  ft.,  per  100 

@  .$2.05    3.28 

66  ft.  %  steel,  126  lbs.  @  .02% 3.15 

66  ft.  %  steel,     33  lbs.  @  .02% 91 

30  ft.  %  steel,     57  lbs.  @  .02Vi 1.42 

Time  Fixing  Same- 
Labor,  1  hr.  @  .34 34 

Labor,  1  hr.  @  .31% 31% 

$43.01% 

Cost  per  foot  run    1.35 

(Total  quantity  6.75  cu.  yds.,  cost  per  cu.  yd.,  $6.37) 

Total  cost  of  foundation  work  per  foot  run  of  sewer. .       $2.47 

The  backfill,  when  replaced,  retained  water  on  its 
surface  (Fig.  3),  and  it  took  months  to  dry  out.  As 
might  have  been  expected,  the  water  gradually  disap- 
peared and  after  a  prolonged  dry  si)ell  cracks  showed 
on  the  surface  of  the  grouiul.  Distinct  lateral  move- 
ments were  noted  during  dry  weather  12  months  after 
the  sewer  had  been  completed.  Tliis  was  most  pro- 
nounced at  street  intersections  where  smaller  brancli 
sewers  were  joined  to  the  42-inch  sewer  by  means  of 


short  skew  lengths  at  an  angle  of  45  degrees.  The 
movement  of  the  ground  caused  the  distortion  and  col- 
la[)se  of  some  of  these  skews.  When  replacing  them, 
additional  piles  were  driven  on  each  side  of  the  pipes 
and  cai)])ed  across.  The  earth  movement  made  it  nec- 
essary to  take  up  aiul  relay  some  of  the  water  main.s. 
Fortunately  no  serious  break  occurred  in  these  as  the 
movement  was  so  gradual. 

Settlement  of  Whole  Area 

The  adjacent  property,  mainly  cottages  of  a  cheap 
class,  was  in  most  cases  far  enough  away  to  escape 
serious  damage.  One  house,  however,  which  was  elo.se 
to  a  lane  sewer  14  feet  deep,  gave  some  trouble.  The 
precaution  had  been  taken  to  drive  piles  to  refu.sal  as 
close  to  the  house  as  possible.  These  were  capped  with 
a  waling  and  sheet  piles  driven  between.  Notwith- 
standing this  precaution,  the  house  settled  down  on 
the  side  next  to  the  trench  to  the  extent  of  15  inches. 
Two  years  after  the  construction  of  the  main  sewer 
the  street  was  21/^  to  3  feet  below  the  original  grade 
and  maidioles  showed  above  the  surface  and  there  is 
little  doubt  but  that  the  whole  area  is  from  one  to  three 
feet  lower  than  before  the  installation  of  the  .sewers. 

The  difficulties  met  with  in  providing  drainage  for 
litis  jiicH.  and  the  heavy  prospective  expense  of  replac- 


Fijr.  4 — Carolina  St.  Sewer,  Vancouver,  B.C.  Kxravation 
in  niu8ke){,  18  ft.  deep.  Trench  cidw  nettle  irret;iilarly 
though  no  spoil  ia  defxicifetl  on  the  sides.  Notii-e  pa<U 
between  braceo  and  walings.  The  prj^sure  was  so  great 
that  braces  were  squeeze<l  into  walinps  so  that  they  i-ould 
not  be  taken  out  until  pad  blocks  were  used'. 

ing  the  present  plank  roads  by  permanent  roads  and 
sidewalks,  forces  the  consideration  of  the  question 
whether  there  is  any  justification  for  dividing  up  such 
reclaimed  swamps  into  building  lots  for  residential 
purposes.  On  tidal  flats  for  industrial  purposes,  or 
on  ground  adjacent  to  main  arteries  of  traffic,  it  may 
be  necessary  to  utilize  such  land  for  building  on.  But 
where  it  adjoins  merely  residential  property,  it  would 
certainly  be  better  to  reserve  it  for  agricultural  or 
park  purposes.  •  The  city  of  Manchester.  England,  has 
utilized  land  of  this  description  for  over  30  yeara  for 
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disposal  of  city  refuse,  fifty  tons  of  which  are  applied 
per  acre  annually  for  the  land,  which  is  intensively 
cultivated  and  made  to  yield  a  return  on  the  capital 
expended. 

Should  any  engineer  be  faced  with  the  problem  of 
taking  a  main  sewer  of  brick  or  concrete  construction 
through  ground  of  this  description  it  would  be  the  best 
policy  to  prepare,  if  possible,  some  months  before  by 
digging  a  ditch  down  to  grade  and  letting  the  ground 
drain  out.  Not  only  would  construction  difficulties  be 
lessened,  but  more  permanent  construction  would  be 
insured.  In  this  instance  building  development  was 
so  extensive  that  this  procedure  was  impracticable, 
as  the  rapid  drainage  of  the  land  would  have  destroyed 
many  of  the  buildings  which  were  not  greath'  harmed 
by  gradual  settlement. 

The  Effect  of  the  Ground  Water  on  the  Concrete 

In  replacing  sewers  destroyed  by  the  movement  of 
the  earth  as  above  mentioned,  it  was  noted  that  the 
concrete  which  formed  the  bedding  for  the  vitrified 
pipes  on  the  plank  foundation  was  not  of  the  quality 
that  was  expected.  Similar  concrete  from  the  same 
cement  and  gravel  in  other  locations  being  found  per- 
fectly sound,  the  action  of  the  ground  water  on  the 
concrete  was  suspected.     To  rapidly  test  this  theory 


water,  but  submerged  in  impure  water.  Mr.  Abrams 
states:  "It  has  long  been  recognized  that  impurities 
of  an  organic  nature  have  the  effect  of  reducing  the 
strength  of  concrete  or  entirely  destroying  the  hydrau- 
lic properties  of  the  cement.  While  this  fact  has  been 
pointed  out  by  a  number  of  writers,  there  is  still  a 
tendency  among  concrete  engineers  to  disregard  the 
effect  of  such  impurities."  The  following  are  some  of 
the  conclusions  he  arrived  at  as  a  result  of  the  inves- 
tigations : 

"The  strength  of  concrete  was  reduced  for  all  per- 
centages of  tannic  acid,  for  all  mixes  and  ages  covered 
by  these  tests.  Less  than  0.1  per  cent,  of  tannic  acid 
in  terms  of  the  weight  of  the  aggregate  may  reduce 
the  strength  of  the  concrete  to  one-half  its  normal 
value." 

"Lean  mixtures  are  more  affected  by  tannic  acid 
than  the  rich  ones." 

"The  results  of  these  tests  indicate  that  the  wetter 
consistencies  would  be  less  affected  by  the  presence 
of  organic  impurities  than  the  drier  ones." 

The  effect  of  ground  water  of  this  description  on 
hardened  concrete  is  more  difficult  to  determine.  At 
the  time  when  the  tests  of  the  briquettes  in  the  bog 
water  were  made  the  writer  was  furnished  with  an  un- 
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Fig.  5 — From  left  to  right:  (a)  section  showing  construct  ion  of  sewer  with  concrete  in  situ;  (b)  section  showing  vitrified 

pipe  in  concrete  cradle  in  timber  boxing;  (c)  section  showing  construction  of  sewer  with 

reinforced  concrete  pipe  on  reinforced  concrete  cradle. 


two  cement  testers  were  asked  to  prepare  standard 
cement  briquettes  of  neat  cement,  and  cement  and 
sand  in  the  proportion  of  one  to  three.  These  bri- 
quettes were  equally  divided  after  a  24-hour  set  in 
moist  air  and  one  half  immersed  in  clean  city  water 
and  the  other  half  in  a  pit  of  water  in  the  bog.  Inde- 
pendent tests  made  at  seven,  fifteen  and  twent,y-eight 
days  showed  reductions  in  strength  averaging  twelve 
per  cent,  in  the  tensile  strength  of  the  briquettes- im- 
mersed in  bog  water.  Whilst  it  was  realized  that  these 
tests  were  too  limited  to  be  conclusive,  it  was  deemed 
wise  in  the  work  of  reconstruction  to  increase  the  pro- 
portions of  cement  and  make  greater  efforts  to  keep 
the  ground  water  away  from  the  concrete  until  a  par- 
tial set  had  been  secured — a  by  no  means  easy  task. 

Any  doubt  as  to  whether  concrete  may  be  affected 
by  acid  water  of  this  description  may,  however,  be 
dispelled  as  the  result  of  Work  carried  out  by  Mr.  Duff 
A.  Abrams  of  the  Structural  Materials  Research  La- 
boratory, Chicago,  and  recorded  in  Bulletin  7  of  the 
Institute.  Whilst  in  these  tests  tannic  acid  was  added 
to  the  sand  to  represent  an  impure  aggregate,  similar 
results  might  be  expected  from  the  action  of  acid 
water,     on     a     pure     aggregate     mixed     with     clean 


published  report  to  the  Washington  Geological  Survey 
by  Dr.  H.  K.  Benson,  Professor  of  Industrial  Chemis- 
try, University  of  Washington,  and  C.  A.  Newhall, 
chemical  engineer  of  Seattle.  This  report,  made  at  the 
request  of  the  governor  of  the  State,  gave  the  results 
of  an  investigation  into  the  failure  of  cement  drain 
tile  used  in  the  reclamation  of  bog  land  of  identical 
character  to  that  described  in  this  article. 

Some  of  the  conclusions  reached  by  these  investiga- 
tions were: 

"That  cement  tile  properly  made  of  good  materials 
have  failed  in  less  than  one  year." 

"That  the  failure  appears  due  to  corrosive  action 
commencing  on  the  outer  surface  and  gradually  disin- 
tegrating the  tile." 

"From  a  theoretical  basis  we  believe  that  the  cement 
is  dissolved  by  soil  solutions  commonly  known  as  bog 
or  peat  acids." 

Weak  Alkalis  and  Acids  Cause  Disintegration 

The  action  of  alkali  in  soil  solution  on  concrete  has 
received  more  attention  than  the  action  of  mild  acids 
in  the  soil.  The  Engineering  Institute  of  Canada  has 
had  committees  at  work  for  some  years  studying  the 
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the  deterioration  of  concrete  exposed  to  alkali.  'I'lic 
report  of  the  ('alf^ary  coiumittee  presented  at  the  tenth 
general  professional  nieetinji:  held  at  Saskatoon.  Aug- 
ust last  in  the  final  conclusion  says:  "The  destruc- 
tion of  concrete  in  alkali  districts  has  not  as  yet  been 
proven  to  take  place  in  strongly  alkaline  solutions. 
Experience  appears,  however,  to  i)oint  to  the  most 
severe  action  in  the  presence  of  sidphates  and  chlorides 
of  sodium  and  magnesium  soil  solutions  of  not  more 
than  mildly  alkaline  reaction." 

If  this  is  true  of  alkaline  reaction,  may  it  not  be 
equally  true  of  acid  reaction  and  that  a  mild  acid 
in  combination  with  the  atmosphere  may  be  more  de- 
structive than  a  strong  acid.  In  the  discu.ssion  on  a 
paper  b3'  Mr.  Newhall  on  the  disintegration  of  concrete 
in  railway  tunnels  read  at  a  meeting  of  the  Pacific 
Northwest  Society  of  Engineers,  Professor  H.  K.  Ben- 
son said:  "The  paper  by  Mr.  Newhall  renews  inter- 
est in  the  individual  factors  responsible  for  the  decom- 
position of  hardened  cement.  These  factors  are  quite 
generally  overlooked  by  engineers  in  their  efforts  to 
emphasize  the  physical  conditions  of  mixing  and  pro- 
portioning the  aggregate  and  in  looking  for  harmful 
components  in  the  saiul  and  gravel.  In  taking  these 
precautions,  the  chemical  nature  and  properties  of  the 
cement  com])ounds  are  often  ignored.  Several  j-ears 
ago  a  group  of  students  in  our  chemical  laboratories 
were  interested  in  the  action'  of  carbon  dioxide  on 
hardened  cement.  They  ground  hardened  cement 
pats,  three  to  five  years  old,  to  a  hundred  mesh  fine- 
ness, added  distilled  water  aiul  bubbled  carbon  dioxide 
gas  through  the  cement  powder  in  suspension.  By 
repeating  the  operation  several  times,  they  found  that 
all  of  the  calcium  and  magnesium  could  be  removed  in 
the  form  of  the  soluble  bicarbonates,  leaving  a  residue 
of  alumina  and  silica.  Thus,  b.y  a  common  and  rela- 
tively weak  acid,  cement  can  be  completely  disinte- 
grated, provided  the  surface  of  reaction  is  sufficiently 
large." 

There  is  a  large  field  open  for  investigation  in  this 
direction   by   both   engineers  and   chemists. 

Lessons  From  the  Work 

Summarizing  the  experience  gained  on  this  work,  the 
writer  would  say : 

That  the  method  of  driving  the  piles  ahead  of  ex- 
cavation was  the  cheapest  way,  but  that  occasionally 
it  was  found  necessary  to  bring  the  pile  driver  back  to 
redrive  piles  forced  out  of  line  by  large  roots  or  sub- 
merged bogs.  That  piles  should  be  driven  down 
harder  than  ai)pears  necessary  to  carry  the  load  of  the 
jiipe  sewer,  because  when  the  water  has  drained  ofT  and 
the  top  soil  is  light  there  is  a  tendency  for  the  piles  to 
rise.  This  was  particularly  noticeable  in  the  fine  glacial 
mud  underlying  the  muskeg  and  sewers  built  on  the 
borders  of  the  district  years  before  the  drainage  of  the 
whole  were  affected  by  this  upward  movement. 

That  where  possible  it  would  be  best  to  drain  the 
land  as  far  as  possible  ahead  of  construction  by  pre- 
liminary ditching.  It  is  impossible  to  control  either 
the  lateral  or  upward  movement  of  the  bog  unless  this 
is  done. 

That  the  ground  water  should  be  kept  away  from 
the  fresh   concrete   until   it    has  thoroughly  set. 
That   outside  exposed  surfaces   of  concrete  should   be 
finished  off  as  smooth  and  tight  as  inside  surfaces. 

That  as  the  shrinkage  of  the  earth  cannot  be  calcu- 
lated, manholes  should  be  finished  with  temporary  tops 
until  final  settlement  has  been  reached. 


The  con.sequence  of  drainage  of  land  of  this  descrip- 
tion is  worth  noting.  Before  deep  drainage  the  ground 
with  shallow  drainage  was  wonderfully  fertile  for  cer- 
tain products.  The  deep  drainage  has  made  the 
ground  too  dry  for  those  products,  and  artificial  wa- 
tering has  little  effect,  so  that  cultivation  of  the  ground 
is  increasingly  difficult.  The  dried  peat  quickly 
catches  fire  and  when  once  alight  is  difficult  to  con- 
trol. There  is  a  considerable  fire  hazard  thus  created 
with  the  cheap  cla.ss  of  frame  buildings  erected  on  the 
land.  A  fire  started  to  burn  garden  rubbish  may 
spread  underground  and  when  it  reaches  the  drier 
ground  under  the  house  burst  into  flame. 

It  is  said  that  the  subdivision  of  this  land  was  made 
in  188.5,  before  the  Canadian  Pacific  Railway  had 
reached  Vancouver,  and  that  it  was  made  by  a  survey 
of  the  outside  lines  only.  It  is  certainly  an  instance 
of  the  folly  of  subdividing  land  far  ahead  of  actual  de- 
velopment and  without  a  proper  study  of  the  topo- 
graphy and  nature  of  the  ground. 


Main  Committee  of  Canadian  Engin- 
eering Standards  Association  Meets 

Considers  Past  Year's   Accomplishments   and  Sug- 
gests New    Activities— Cooperating  With 
Other  National  Standardizing  Bodies 

The  Sixth  Meeting  of  the  main  committee  of  the 
Canadian  Engineering  Standards  As.soeiation  was 
held  on  Monday,  October  17th,  at  the  Association's 
office  in  Ottawa,  Mr.  H.  H.  Vaughan  being  in  the  chair. 

After  the  transaction  of  formal  business  regarding 
appointments,  resignations,  and  changes  in  member- 
ship of  the  various  sectioiuil  and  sub-eommittee.s,  the 
secretary's  report  on  the  work  accomplished  since  the 
last  meeting  was  presented  and  approved. 

During  this  period,  meetings  of  working  committees 
have  been  held  as  follows:  Sub-committee  on  cement, 
June  27,  1921;  sub-committee  on  watthour  meters,  Aug. 
2.5,  1921 ;  sub-committee  on  steel  railway  bridges,  Sept. 
12th  and  26th;  sub-committee  on  steel  highway  bridges, 
Oct  :{rd-6th;  panel  on  bridges,  Oct.  3rd-6th. 

The  list  of  publications  of  the  A.ssociation  now 
stands  as  under:  No.  1-1920,  Standard  Specification  for 
Steel  Railway  Bridges;  No.  lA-1920,  Standard  Speci- 
fications for  Steel  Railway  Bridges,  (Separate  reprint 
of  Material  Specifications) ;  No.  2-1920,  Standard  Re- 
quirements for  Distribution  Type  Tran.sformers;  No.  3- 
1921,  Standard  Specifications  for  Galvanized  Tele- 
graph and  Telephone  Wire. 

The  specification  for  wire  rope,  as  approved  by  the 
nwin  committee  in  August,  is  now  in  the  press  and 
will  shortly  be  issued. 

The  specification  for  steel  railway  bridges  (No.  1- 
1920)  being  now  out  of  print,  active  steps  are  being 
taken  in  preparing  a  new  edition,  in  which  a  number 
of  important  alterations  and  improvement.s  are  being 
incorporated,  with  a  view  of  bringing  it  into  agreement 
with  most  recent  practice  of  the  large  railway  admin- 
istrations. 

The  first  draft  of  the  highway  bridge  specification 
has  been  amended  and  is  now  being  held,  in  order  that 
it  may  be  brought  into  general  conformity  with  the 
provisions  of  the  revised  railway  bridge  specification. 

The  work  of  the  subcommittee  on  incandescent 
lamps,  wood  poles  for  transmission  lines,  and  watt- 
hour  meters  is  actively  proceeding. 
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The  committee  approved  the  list  of  members  for  the 
sub-committee  on  concrete  and  reinforced  concrete  and 
it  is  expected  that  this  committee  will  commence  its 
work  at  an  early  date  with  a  view  to  preparing  general 
specifications  for  these  materials,  based  on  the  existing 
specifications  of  the  Engineering  Institute  of  Canada. 

The  specification  for  portland  cement  is  being  fin- 
ally revised  by  the  sectional  committee,  and  will  be 
submitted  to  the  main  committee  for  approval  and 
publication  at  an  early  date. 

Future  Activities 

The  committee  next  considered  a  number  of  sugges- 
tions as  to  future  activities,  and  a  communication  for- 
warded from  the  Brantford  Chamber  of  Commerce  to 
the  Department  of  Trade  and  Commerce,  and  passed 
to  the  C.  E.  S.  A.,  was  laid  before  the  committee,  in 
which  attention  was  drawn  to  the  desirability  of  Do- 
minion-wide standardization  of  fire  hose  thread  and 
couplings.  The  committee  felt  that  this  question  is  of 
considerable  importance  in  Canada,  and  the  secretary 
was  directed  to  communicate  with  various  authorities 
concerned,  including  the  fire  underwriters  and  the  fire 
marshals,  to  obtain  their  opinions  as  to  the  best  course 
to  be  taken. 

The  secretary  reported  that  discussions  were  pro- 
ceeding as  to  the  best  method  of  co-operation  with  the 
American  Engineering  Standards  Committee  in  con- 
nection with  their  work  on  the  safety  code  for  eleva- 
tors, the  safety  code  for  logging  and  sawmill  machin- 
ery, tolerances  on  shafting,  and  standardization  of 
gearing;  in  the  latter  case  the  association  having  been 
requested  to  nominate  a  representative  to  attend  the 
meetings  of  the  A.  E.  S.  C.  sectional  committee. 

Reports    were    presented    regarding  various  points 


which  were  considered  at  the  conference  of  secretaries 
held  in  London  in  May,  and  the  committee  approved 
the  scheme  for  tiie  systematic  interchange  of  informa- 
tion between  the  various  national  standardizing  bodies 
as  to  the  condition  and  progress  of  their  work. 

The  scheme  outlined  for  the  interchange  of  publi- 
cations of  the  various  national  standardizing  commit- 
tees was  approved  as  far  a.s  the  C.  E.  8.  A.  is  con- 
cerned. 

Suggestions  from  the  Dutch  and  Swedish  standard- 
izing committee  were  considered,  respectively  dealing 
with  the  round  numbers  to  be  adopted  in  official  pub- 
licatioiLs  in  giving  the  metric  equivalent  of  inch  sizes, 
and  in  regard  to  international  action  looking  to  agree- 
ment on  the  width  across  flats  of  nuts  and  bolt  heads. 
Further  enquiry  and  correspondence  was  directed  in 
both  these  cases. 

Discussion  followed  on  points  regarding  organiza- 
tion and  policy.  A  scheme  for  the  periodical  revision 
of  the  lists  of  members  of  working  committees,  and 
arrangement  for  the  periodical  revision  of  specifica- 
tions were  considered  and  approved. 

The  secretary  reported  the  receipt  of  certain  stan- 
dard specifications  issued  by  the  Australian  Institute 
of  Science  and  Industry,  and  the  interchange  of  pub- 
lications with  this  Institute  was  authorized. 

Correspondence,  with  offers  of  co-operation  and  as- 
sistance, was  read  from  the  Canadian  Electrical  Asso- 
ciation and  from  the  Electrical  Co-operative  Associa- 
tion of  the  Province  of  Quebec,  and  the  committee  ex- 
pressed its  appreciation  of  the  kindness  of  these 
organizations. 

The  auditor's  statement  for  the  six  months  ending 
Sept.  .iOth  was  presented  and  was  approved  as  being 
satisfactorv. 


Prince  Edward  Hotel,  Windsor,  Ont., 

is  Well  Advanced 

Rapid  Progress  Being  Made  on  Large  Building — Steel  Erected 

in  Less    Than   Two   Months — Interesting 

Foundation    Design 


The  construction  of  the  new  Prince  Edward  hotel 
at  Windsor,  Ont.,  is  well  advanced,  the  erection  of  the 
structural  steel  having  being  completed  on  September 
26th,  although  only  having  been  commenced  on  August 
1st. 

The  foundations  for  the  building  consist  of  spread 
footings,  combined  footings,  and  cantilevered  footings, 
distributing  the  loads  in  such  a  way  as  to  obtain  a  uni- 
form pressure  on  the  foundation  soil,  which  is  a  very 
hard,  blue  clay,  in  which  no  water  was  encountered. 
It  was  impractical  to  go  to  rock  with  caissons  with 
this  building,  in  view  of  the  depth  of  some  300  feet  at 
which  this  formation  occurs.  The  exterior  retaining 
walls  were  carried  approximateh-  to  g^-ade,  and  acted 
as  supports  for  the  exterior  steel  columns,  considerable 
saving  in  the  time  of  erection  of  the  building  being 
effected  in  this  way.  This  system  of  carrying  the  steel 
columns  on  the  foundation  walls  or  piers  at  the  grade 
level  is  similar  in  this  respect  to  the  foundations  of  the 
King  Edward  Hotel,  Toronto. 

The  building  is  designed  for  14  storeys,  but  is  being 


liuilt  to  a  height  of  f)nl}'  10  storeys  at  the  present  time. 
The  spandrel  walls  consist  of  8  in.  Denison  interlock- 
ing tile  with  one  course  of  face  brick.  Gypsum  block 
partitions  are  being  generally  used  throughout  the 
building. 

The  architects  for  the  building  are  Messrs.  Esenweiu 
&  Johnson,  with  Messrs.  Watt  &  Blackwell  and  Mr. 
A.  H.  McPhail  as  associate  architects.  Mr.  R.  E.  W. 
Hagarty  is  consulting  engineer  on  the  foundations, 
structural  steel  frame  work  and  reinfoi-ced  concrete 
floors.  The  general  contractors  are  Messrs.  P.  H.  Se- 
cord  &  Sons  Construction  Company,  Limited. 


A.  C.  B.  C.  I.  Conference:  January  17 — 22 

The  next  conference  of  the  Association  of 
Canadian  Building  and  Construction  Industries 
will  be  held  in  Hamilton,  Ontario,  on  January 
17th   to   22nd,    1922. 
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Controversy  in  \  ancouver 
About  Paving  Materials 

City  Engineer  Fellowes  Objects  to  the  Laying  of  a  Concrete  Surface, 

Advocating  Other  Types  in  Preference — Mr.  A.  E.  Foreman 

Criticizes  his  Arguments  and  Upholds   Concrete 

as  a  Desirable   Roadway 


At  a  meeting  some  time  ago  of  the  Board  oi 
Works,  Vancouver,  B.  C,  a  lengthy  report  Iby  city 
engineer  F.  L.  Fellowes,  on  the  whole  question  of 
material  for  surfacing  paved  streets,  was  presented 
The  occasion  was  the  decision  as  to  the  i)aving  of  a 
new  highway  being  constructed  across  the  east  end  of 
the  city,  by  the  Great  Northern  Railway  Company. 
The  railway  is  making  the  street  in  lieu  of  building 
a  number  of  additional  overhead  bridge  crossings 
over  its  entrance  to  the  city.  The  paved  hijghway  off- 
ers a  new  and  much  shorter  artery  into  the  centre  of 
the  city,  and  the  whole  cost  is  borne  by  the  railway, 
the  work  to  be  to  the  satisfaction  of  the  city.  Mr. 
Fellowes'  report  is  so  outspoken  in  its  antagonism 
to  concrete  as  a  paving  material  that  it  was  decided 
to  withhold  its  publication  in  the  Contract  Record 
until  an  opportunity  was  given  for  the  other  side  of 
the  case  to  be  presented.  As  Mr.  A.  E.  Foreman, 
district  engineer  at  Vancouver  for  the  Portland  Cem- 
ent Association  and  formerly  public  works  engineer 
for  British  Columlbia,  has  since  replied  to  Mr.  Fall- 
owes'  statements,  the  two  reports  may  now  be  pub- 
lished side  by  side,  leaving  our  readers  to  judge  of  the 
merits  of  the  arguments.  Mr.  Fellowes'  report  ap- 
pears first,  followed  by  Mr.   Foreman's  reply. 

Mr.  Fellowes'  Report 

Chairman  and  Members  of  the  Boaid  of  AVorks: 

As  directed  by  your  Committee  of  the  Board  of  Works 
I  herewith  report  on  the  application  of  Mr.  A.  E.  Foreman, 
representing  the  Portland  Cement  Association,  for  permiss- 
ion to  negotiate  with  the  authorities  of  the  Great  Northern 
Railvi'ay  Company  for  the  laying  of  a  one  course  concrete 
on  the  new  highway,  paralleling  the  G.  N.  Railway  cut 
through  Grandview  and  Mount  Pleasant,  as  far  as  the  inter- 
section of  13th  Avenue  and  Renfrew  Street,  for  which  the 
company  are  obligated  to  pay  the  initial  or  first  cost  of  con- 
struction and  laying,  in  a  manner  satisfactory  to  your  eng- 
ineer. 

After  giving  this  matter  very  serious  consideration,  weigh- 
ing carefully  the  arguments  and  advantages  claimed  for  the 
pavement  by  the  Representative  of  the  Cement  Association, 
on  repeated  occasions,  I  have  to  recommend  against  any 
change  in  the  .Agreement  permitting  the  laying  of  this  class 
of  pavement. 

The  introduction  of  one  course  concrete  in  the  city  of 
\'ancouver  as  a  policy  is  fraught  with  risk;  and  financial  loss 
may  result,  not  only  to  the  city  of  N'ancouver,  but  in  follow- 
ing Vancouver's  lead,  to  the  municipalities  of  the  lower  main- 
land and  possibly  many  other  smaller  cities  and  towns  in 
British  Columbia  who  may  from  time  to  time  accept  to  some 
extent  our  policy  of  maintenance,  construction  and  general 
administration   as  a   basis   to   work   upon.     As   city   engineer 


and  as  an  engineer  of  thirty  years'  of  municipal  experience 
in  laying  and  constructing  pavements  of  varying  kinds  as 
well  as  in  many  other  activities  pertinent  to  the  well-being 
of  the  community  at  large,  I  protest  against  approving  of 
a  class  of  pavement  to  be  laid  now  or  in  the  near  future  in 
the  city  of  Vancouver  or  the  Lower  Mainland,  which  has 
only  been  laid,  with  few  exceptions,  a  period  of  not  more 
than  five  years  and  has  yet  to  prove  its  worth. 

Under  the  terms  of  the  city's  agreement  with  the  Great 
Northern  Railway  Company,  the  particular  clauses  bearing 
on  the  type  of  pavement  are  set  forth  as  follows: 
Subsection  5  of  clause  9  provides  as  foUows: 
The  railway  company  forthwith  construct  along  said 
street  a  rocked  road  eighteen  feet  (18')  in  width  and  to  a 
finished  depth  after  final  compression  of  eight  inches.  (8") 
extending  from  Clark  Drive  to  Nanaimo  Street  and  thence 
on  thirteenth  Avenue  from  Nanaimo  Street  to  Renfrew 
Street. 

Subsection  6  of  the  same  clause  provides  as  follows: 
The  balance  of  such  roadway  is  to  be  ultimately  graded 
to  conforn  to  such  lines  and  levels  as  laid  down  and  de- 
termined by  the  city  engineer,  to  its  full  width.  All  work 
connected  with  the  grading  and  rocking  of  said  street  to 
be  done  to  the  satisfaction  and  approval  of  the  engineer 
of  the  city,  both  as  to  the  general  design  of  the  roadway. 
quality  and  depth  of  material  used,  width  of  the  road  and 
crowns  and  approaches  connected  therewith  and  otherwise 
howsoever. 

Your  engineer,  for  the  last  six  weeks,  has  been  endeav- 
ouring with  every  prospect  of  success,  to  obtain  the  consent 
of  the  officials  of  the  railway  company  to  lay  a  standard  as- 
phalt pavement  in  preference  to  an  ordinary  rock  road  bound 
with  tar,  with  a  bituminous  asphalt  base  thoroughly  com- 
pressed to  4  in.  to  i'A  in.  with  IJ^  in.  asphaltic  concrete  or 
Warrenite  bitulithic  wearing  surface. 

Objections  to  Concrete 

My  reasons  for  objecting  to  the  laying  of  one  course 
concrete  on  the  70  ft.  Great  Northern  roadway  are  as  follows: 

1.  The  pavement  is  in  the  opinion  of  engineers  in  tran- 
sitional or  experimental  stage. 

2.  In  the  case  of  the  new  driveway  there  are  sections 
where  heavy  filling  will  be  required;  these  heavy  fills  will 
settle  and  cause  a  fracture  or  breaking  down  of  the  slab 
which  is  rigid  and  brittle,  unless  sufficient  time  is  given  to 
allow  complete  settlement  to  take  place. 

3.  This  type  of  pavement  has  not  been  properly  tried 
out.  as  a  large  percentage  of  the  pavement  has  only  been 
laid  within  the  last  four  years. 

4.  If  adopted  as  a  standard  of  paving  generally,  for  city 
requirements,  it  will  necessitate  tunneling  for  every  sewer, 
gas  and  water  connection  at  a  very  increased  cost  to  the 
citizens. 

5.  The  engineers  are  not  agreed  finally  nor  have  they 
yet  overcome  the  expansion  and  contraction  problem:  more 
particularly    the   contraction   in   concrete   pavements,   which 


952 


THE    CONTRACT    RF.CORD 


is  causing  them  to  crack  and  break  open.  From  constructing 
a  pavement  4  in.  thick,  which  failed,  they  then  increased  the 
thickness  to  5  in.,  then  6  in.,  and  have  now  got  to  T/2  in. 
and  8  in.,  and  the  pavements,  notwithstanding  the  increased 
thicknesses,  are  breaking  down  badly  at  the  expansion  joints 
and  on  the  shoulders. 

6.  From  a  traffic  standpoint  in  growing  cities,  the  gen- 
eral movement  and  service  will  be  seriously  interfered  with, 
as  it  requires  from  four  to  six  weeks  before  the  pavement 
can  be  thrown  open  for  public  service  and  that  condition 
pertains   in   all   repairs   and   renewals. 

7.  As  to  solving  the  problems  of  expansion  and  contrac- 
tion under  varying  conditions  of  climatic  change,  engineers 
in  England  and  America  are  experimenting  and  suggesting 
steel  re-inforcement,  to  give  added  stability  and  to  retard 
excessive  stretching,  and  shrinking  and  of  still  greater  im- 
portance, impact,  pounding  or  hammer. 

Impact  or  pounding  is  one  of  the  most  destructive  agen- 
cies aflfecting  the  life  of  the  pavement.  Engineers  are  not 
prone  to  dwell  at  any  length  on  this  aspect  of  the  question, 
for,  so  far,  this  condition  has  not  been  successfully  met.  Add- 
ed thickness  to  the  pavement  is  suggested  and  in  some  cases 
reinforcing  is  resorted  to.  This  all  means  adding  to  the 
cost. 

8.  The  Portland  Cement  .Association  and  their  engineers 
and  many  state  engineers  in  the  United  States  are  .still  ex- 
perimenting to  a  large  extent  in  the  matter  of  the  propor- 
tions of  mineral  aggregate  with  the  hope  of  overcoming  the 
weakness  developed  by  impact  due  to  the  ever-increasing 
truck  loadings.  To  this  end  the  proportions  have  been 
varied  in  the  last  five  years  from  1-3-6  to  1-2-3,  and  again  to 
l-lK-3.  These  altered  proportions  by  volume  provide  not 
for  an  increase  in  mineral  aggregate,  but  for  an  increase  of 
four  times  the  quantity  of  cement.  It  will  readily  be  seen 
that  this  change  is  welcomed  by  the  cement  manufacturers 
and  still  the  concrete  pavement  continues  to  break  down 
and  disintegrate. 

9.  The  pavement  being  a  rigid  one,  the  constant  impact 
on  the  pavement  by  modern  trucks  is  developing  a  weak- 
ness which  will  cause,  as  time  goes  on,  a  serious  impair- 
ment of  the  pavement,  and  is  to-day  involving  the  states  of 
California  and  elsewhere,  in  a  large  and  extensive  programme 
of  reconstructing  many  miles  of  one  course  concrete  pavement, 
which  have  failed  for  one  reason  or  another. 

Value  of  Protective  Wearing  Surface 

Owing  to  the  ever-increasing  tonnage  which  modem 
pavements  have  to  bear,  exhaustive  tests  were  made  to  de- 
termine the  real  comparative  values  for  different  types  and 
thicknesses  of  pavement  for  impact,  the  types  being:  (a) 
Straight  concrete  pavements;  (b)  concrete  with  sheet  as- 
phaltic  concrete  wearing  surface  2  in.  thick;  (c)  Asphaltic 
concrete  base  with  2  in.  asphalt  wearing  surface.  The  results 
showed  conclusively  that  with  cement  concrete  protected  by 
a  1^4  in.  to  2  in.  sheet  asjjhalt  or  asphaltic  concrete  wearing 
surface,  the  strength  of  the  pavement  is  increased  by  the 
protection  offered  by  asphalt,  from  50  per  cent  to  nearly 
500  per  cent,  or  from  one-half  to  five  times  the  strength  of 
unprotected  portland  cement  concrete. 

Advantages  of  Asphalt  Concrete 

The  advantages  of  asphalt  concrete  are  as  follows:  .•As- 
phalt as  a  cementing  product  can  be  refined  to  a  fixed  stan- 
dard by  distillation  and  fluxed  in  any  quantity  from  a  pound 
to  a' ton,  the  resulting  product  throughout  the  mass  being 
uniform.  This  condition  is  not  obtainable  to  the  same  extent 
in  Portland  cement,  either  as  a  cement  product  in  air-tight 
barrels   or  in   sacks,  or  is  absent  in   a   more   marked   degree 


when  cement  is  mixed  on  the  site  of  the  work  by  unskilled 
labor  of  concrete  contractors. 

The  preparation  of  an  asphaltic  mineral  ag'gregate  wear- 
ing surface  is  made  at  the  plant  under  the  supervision  of 
highly  experienced  and  trained  experts,  every  batch  of  1,100 
pounds  being  analyzed  and  checked  before  leaving  the  plant. 

Owing  to  its  viscosity,  ductility  and  resiliency,  asphalt 
will  in  a  marked  degree  resist  impact  and  hammer,  much 
as  a  spring  in  a  truck  will  absorb  a  sudden  blow,  which  is 
a  pronounced  weakness  in  portland  cement  concrete  pave- 
ments of  the  one  course  unprotected  type. 

In  the  case  of  a  crushed  rock  or  gravel  base,  poured  or 
mixed  at  the  plant,  due  to  the  viscosity  and  elasticity  of 
the  asphalt  and  its  inherent  stability  when  thoroughly  mixed 
and  compressed  by  rolling,  su'ch  a  pavement  will,  to  a  rea- 
sonable measure  and  extent,  meet  any  settlement  without 
cracking,  and  in  such  an  event,  repairs  or  re-surfacing  can 
be  readily  and  easily  effected  at  a  minimum  of  expense,  which 
cannot  be  claimed   for  portland  cement  con'crete  pavements. 

Another  important  advantage  in  t^e  paving  of  streets 
with  an  asphaltic  rock  base,  poured  or  mixed,  topped  with 
a  1}^  in.  to  2  in.  wearing  surface  is  that  when  desirable  as- 
phalt concrete  pavements  can  be  widened  without  trouble 
or  danger  to  the  existing  pavement,  providing  an  intimate 
bond  between  the  old  and  new  base  and  surface  mixtures 
and  elminating  all  transverse  and  longitudinal  joints  and 
providing  a  uniform  surface.  Should  it  be  found  necessary 
at  a  later  date  to  widen  the  pavement — as  in  the  case  of 
all  our  rocked  streets  partially  surfaced  with  asphale  which 
have  proved  so  satisfactory — at  a  minimum  cost  to  the  city, 
this  can  be  done  without  risk  in  any  way. 

Desirable  Types 

When  the  above  reasons  are  taken  into  consideration  in 
selecting  a  suitable  pavement,  particularly  in  the  case  of 
city  paving,  with  proper  regard  to  locality,  soil,  drainage 
and  traffic  conditions,  any  one  of  the  following  classes  of 
pavement  will  insure  greater  stability,  better  protection 
from  climatic  changes,  a  lasting  and  a  more  impervious 
wearing  surface  and  a  marked  saving  in  renewals,  than 
any  one  course  concrete  pavement. 

1.  Asphalt  concrete  base  of  crushed  rock  or  gravel  treat- 
ed with  asphalt  mixed  at  the  plant  in  a  modern  pug  mill 
from  4  in.  to  12  in.,  depending  on  soil  and  drainage  condi- 
tions, with  wearing  surface  I'/i  in.  to  2  in.,  well  rolled  with 
a  road  roller  of  approved  weight. 

2.  A  Portland  cement  concrete  base,  proportions  1-3-6 
to  1-3-7,  of  thoroughly  washed,  clean  sand  and  crushed  rock 
or  gravel  and  of  approved  gradings  and  classifications,  pro- 
tected hy  A  lYi  in.  to  2  in.  asphaltic  wearing  surface  mixture, 
with  all  mineral  aggregate  in  the  asphalt,  carefully  gauged 
and  plant  mixed. 

3.  Asphaltic  wearing  surface,  I'/z  in.  to  2  in.,  on  a  well 
graded  rock  base,  poured  with  asphalt,  consolidated  with 
a  suitable  road  roller,  local  conditions  governing  as  to  sub- 
base  or  foundation. 

4.  One  course  rock  or  gravel  bituminous  concrete  from 
4  in.  to  10  in.  depending  on  soil  and  drainage  conditions,  sim- 
ilar to  the  type  laid  on  14th  .\venue  nine  years  ago  and  to- 
day in  perfect  condition. 

5.  And  one  course  or  two  course  concrete  only  in  cases 
where  concentrated  loads  must  be  provided  for  and  taken 
care  of  by  a  uniformly  distributed  load  over  a  morass  of  un- 
known stability  or  compactness,  to  be  surfaced  with  a  car- 
pet of  asphalt  paving  materiti  V/i  in.  to  2  in.  thick. 

The  press  of  the  country  is  the  only  direct  medium  to 
which  the  public  can  in  a  direct  way  give  expression  to  their 
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grievances  and  complaints  and  in  many  states  extensive  ar- 
ticles are  being  written  and  reports  published  from  indep- 
endent bodies  other  than  the  various  official  commissioners 
who  have  the  control  and  the  awarding  of  contracts  for  pave- 
ments, complaining  of  the  huge  expenditures  incurred,  run- 
ning into  millions,  in  this  class  of  pavement  which  has  not 
stood  up  to  the  requirements,  and  they  are  now  asking  who 
is  going  to  pay  the  bills  for  re-construction  and  mainten- 
ance. 

On  the  complaint  of,  I  believe,  the  engineers  of  fourteen 
counties  of  Southern  California  regarding  the  condition  of 
pavements  laid  in  this  state,  the  Federal  authorities  who  con- 
triliutcd  some  fifty  per  cent  of  the  cost  of  the 
pavement  on  post  or  mail  delivery  roads,  instituted  an  in- 
vestigation with  the  result  that  about  30  per  cent,  so  I  am 
informed,  of  the  pavements  in  the  state  are  utterly  worthless 
and  have  to  be  re-built;  30  per  cent  are  showing  signs  of  de- 
struction and  the  remaining  50  per  cent  of  the  later  or  newly 
laid  pavements  are  in  fair  condition  or  can  be  classed  as  good. 

A  very  representative  committee  of  the  Automoliilc  .'\s- 
sociation  of  Southern  California,  composed  of  three  members, 
made  independent  exhaustive  investigations,  consulting  coun- 
ty engineers  as  well  as  experts,  and  after  getting  all  the  evi- 
dence together,  reported  against  the  continuation  of  a  policy 
of  building  concrete  roads,  recommending  asphalt  concrete 
or  bitulithic  on  a  concrete  base  or  bituminous  base. 

In  Minneapolis,  12  miles  of  pavement  with  a  concrete 
base  and  a  bitulithic  top  was  awarded  lately,  at  a  cost  in  ex- 
cess of  the  one  course  concrete  cement  bid  of  $10,000.  When 
asked  why  the  commissioners  favoured  this  class  of  pave- 
ment, the  answer  was;  that  a  one  course  concrete  pavement 
laid  by  the  state  commissioners,  which  had  been  down  only 
two  years  was  going  to  pieces,  and  would  have  to  be  surfaced 
with  asphalt  concrete  or  bitulithic. 

Coming  nearer  home,  I  have  made  an  examination  of  the 
one  course  concrete  pavements  laid  between  Vancouver  and 
Tacoma,  laid  within  the  last  five  years,  and  a  series  of  photo- 
grap'hs  were  taken  of  Sections  between  New  Westminster 
and  Seattle,  showing  where  the  pavements  have  utterly  bro- 
ken up  and  where  large  stretches  of  the  pavements  have 
been  repaired,  not  with  portland  cement  concrete  but  with 
bituminous  concrete.  The  failures  have  been  shown,  in  a 
marked  degree,  to  be  where  one  might  expect,  at  the  shoul- 
ders. Blocks  have  disintegrated  and  large  triangular  sections 
have  broken  out  at  the  expansion  joints,  and  where  add- 
itional expansion  cracks  have  developed  due  to  heat  and 
cold,  further  failures  have  developed.  Coming  still  nearer 
home,  on  the  Pacific  Highway  in  the  timber  section  and  at 
other  points,  disintegration  has  already  set  in,  notwithstand- 
ing the  fact  the  g:reatest  of  care  was  taken  on  the  part  of 
the  governmerit  engineers  to  ensure  a  first  class  paving  pro- 
duct.    The  pavement  has  only  been  laid  10  months. 

.^s  the  cost  to  the  citizens,  for  re-construction  and  main- 
tenance, owing  to  the  rapid  failure  of  miles  of  concrete  roads 
already  laid,  will  be  enormous,  it  would  be,  in  my  opinion, 
a  mistake  to  depart  from  the  recognized  standards  which 
have  stood  the  test  of  time,  particularly  in  the  large  cities, 
where  they  are  subject  to  all  classes  and  conditions  of  traffic 
changes.  We  would  hesitate,  therefore,  to  depart  from  these 
standards  to  introduce  a  type  of  pavement  which  has  not  yet 
proved  itself  through  time  to  withstand  the  modern  auto- 
mobile and  heavy  truck  conditions,  wliich  are  steadily  grow- 
ing and  increasing. 

The  experience  of  men  wlio  arc  ciperating  stage  auto- 
mobiles lictween  Los  .Angeles  and  Bakerville  on  a  one  course 
concrete  pavement  and  Los  Angeles  to  San  Diego  on  bit- 
uminous surface  pavement,  over  a  period  of  five  years,  report 
that    the   wear  on   the   tires   on    the   former   is   five  times   as 


great  as  on  the  latter.  One  is  not  surprised,  therefore, 
that  the  Automobile  Association  of  Southern  California, 
which  I  believe  has  something  like  57,000  members,  is  up  in 
arms  against  the  concrete  pavements  as  laid  in  the  past.  » 
Even  the  Federal  commission  which  went  so  exhaustively 
into  the  causes  of  the  failures,  were  not  prepared  to  recom- 
mend the  laying  of  an  additional  tfiickness  of  concrete  over 
(he  disintegrating  original  base  and  as  a  result  large  sec- 
tions of  these  pavements  have  been  ploughed  up  at  a  very 
big  expense,  to  be  relaid  possibly  with  portland  cement  con- 
crete or  concrete  with  an  asphalt  top. 

The  Maintenance  Question 

Touching  now  the  very  importa.nt  question  of  mainten- 
ance of  various  types  of  pavements.  Le«  me  direct  your 
attention  to  the  following  as  affecting  the  annual  mainten- 
ance and  upkeep: 

The  state  highway  department  of  the  state  of  Michigan, 
contributes  for  all  state  roads  62.1  per  cent  of  the  cost  of 
maintenance  for  all  classes,  including  macadam,  gravel  and 
Portland  cement  one  course  concrete  or  any  similar  type.  The 
analysis  and  proportioning  of  the  maintenance  cost  of  these 
several  types  are  as  follows:  Gravel  $251.99  per  mile;  Mac- 
adam, $490.20  per  mile;  Concrete,  $658.85  per  mile  with  the 
following  significant  comment:  "The  high  average  of  cement 
concrete  is  due  to  78.94  miles  in  Monroe  and  Wayne  Coun- 
ties on  which  $68,296.76  was  expended,  making  an  average 
of  $865.17  per  mile."  The  report  further  states  that  no  al- 
lowance is  set  aside  for  supervision  and  equipment  estimated 
at  $27.64  per  mile,  raising  the  cost  to  $892.81  per  mile  and 
this  amount  is  spread  over  only  seven  months  of  the  year. 

[Mr.  Fellowes  at  this  juncture  in  his  report  lists  some 
seventeen  roads  in  the  city  of  Vancouver  and  surrounding 
nmnicipalities  that  "to  his  knowledge  have  not  cost  the  mun- 
icipalities one  cent  from  the  time  they  were  laid  to  the  pres- 
ent moment,  a  period  of  from  ten  to  twelve  years."  These 
pavements  are  surfaced  with  I'/i  to  2  inches  of  asphaltic 
conrete  or  Warrenite  bitulithic  on  concrete  foun- 
dations.— Editor) 

Excerpts  from  the  following  well-known  authorities  arc 
submitted: 

Hugh  W.  Skidmore  of  the  Chicago  Paving  Laboratory, 
an  institution  of  high  technical  standing,  covering  a  field 
of  scientific  investigations  of  paving  and  other  structural 
materials,  has  the  following  to  say  as  to  bituminous  or  as- 
phaltic paving  material: 

1.  Provides  homogeneity  of  mass  and  positive  bond 
between  foundations  and  wearing  surface  when  bituminous 
top  courses  are  employed. 

2.  Provides  uniform  contact  with  the  sub-grade,  thus 
insuring  the  benefit  structurally  of  all  the  beam  strength 
possessed  by  the  foundation  slab  and.  by  the  same  token, 
makes  certain  uniform  distribution  of  load  to  the  sub-grade. 

3.  Because  of  the  inherent  flexibility  of  the  material,  the 
foundation  slab  will  at  no  time  be  called  upon  to  act  as  an 
arch  over  weak  sub-grade  areas;  therefore,  the  possibility  of 
the  foundation  rupturing,  as  is  frequently  the  case  with  port- 
land  cement  concrete,  will   be  reduced  to  a  minimum. 

4.  Provides  freedom   from  cracks  and   upheavals. 

5.  Insures  against  the  presence  of  moisture  in  the  foun- 
dation structures,   thus  prolonging  the  life  of  the  pavement. 

6.  May  be  easily  repaired  at  minimum  cost,  the  surface 
patch  method  being  applicable  except  in  the  case  of  very 
serious  defects. 

7.  Provides   decided   economies   in   construction. 

8.  Docs  away  with  the  long  period  of  time  required  for 
curing  of   the   foundation,    thus   permitting  the   opening   of 
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completed  work  to  traffic  immediately  and  providing  a  rap- 
idity of  turnover  to  the  contractor  not  possible  in  the  case 
of  rigid  foundations. 

9.  Under  similar  conditions,  using  the  same  aggregate 
materials,  bituminous  concrete  of  equal  thickness  will  be 
found  to  be  cheaper  than  cement  concrete  at  present  prices. 

Mr.  Charles  A.  Mullen,  a  highly  experienced  man,  both 
scientifically  and  practically^  in  the  construction  of  pave- 
ments and  who  is  a  directing  head  of  Dr.  Milton  Hersey's 
Laboratories  in  Montreal,  witih  a  large  experience  in  Canada 
and  the   United  States,  states  as  follows: 

"The  modern  cement  concrete  pavement  seems  to  many 
to  be  an  important  innovation:  and  it  is  an  important  one — 

To  Avoid.  It  may  be  that  the  only  way  some  officials  will 
learn  their  real  value,  or  lack  of  it,  is  by  experience.  They 
are  likely   to  get   this  experience  witliin   the   next   five   years. 

Prof.  Arthur  Blanchard,  a  man  of  international  repute, 
with  whom  your  engineer  has  had  many  conversations  and 
interviews,  covering  hiis  investigations  with  all  types  of  pave- 
ments including  concrete  and  bituminous,  does  not  consider 
that  a  corfcrete  pavement  has  suitable  surface  wearing  qual- 
ities under  modern  conditions,  but  does  favor  the  concrete 
as  a  base,  properly  constructed  with  a  bituminous  black  top 
surface  for  wearing  purposes. 

Mr.  J.  W.  Howard,  consulting  engineer  on  roads  and  pave- 
ments, New  York,  witlh  an  experience  of  over  25  years  states: 

"Portland  cement  concrete  is  too  rigid  and  brittle  to 
sustain  the  wear  of  heavy  traffic  and  climatic  changes  with- 
out cracking  and  wearing  into  holes  and  ruts.  All  portland 
cement  concrete  pavements  and  roads  which  have  been  in 
use  for  two  years  have  proved  faulty  in  the  above  particulars." 
The  Engineering  Commission  on  Tenders  for  the  con- 
struction of  the  justly  famous  Columbia  River  Highway,  of 
Oregon  State,  after  careful  consideration  of  various  types  of 
pavement  including  portland  cement  concrete,  approved  of 
and  awarded  a  contract  for  the  construction  of  2  in.  of  bit- 
ulithic  on  4  in.  of  crushed  rock  compacted.  The  Commis- 
sion in  support  of  its  recommendations,  quote  the  following 
authorities:  Mr.  Frederick  P.  Spalding,  Professor  of  Civil 
Engineering,  University  of  Missouri;  Prof.  E.  H.  McAllis- 
ter, University  of  Orcaron:  Mr.  Paul  E.  Green,  especially 
commissioned  to  report  on  the  concrete  road  system  of 
Wayne  County,  Michigan. 

Mr.  Green  has  the  following  to  say  of  the  portland  cement 
concrete  pavements  laid  in  Wayne  county.  Michigan,  in  1909, 
1910,   1911,   1912: 

"Practically  all  cases  of  concrete  pavements  on  city 
streets  observed  by  the  writer  in  the  last  five  years,  have 
cracked  badly  before  they  are  two  years  old.  In  most  cases 
they  are  also  badly  worn.  The  statemtnt  is  true  of  Windsor, 
Ontario,  and  of  the  Wayne  County  roads,  where  it  was  ob- 
served that  .3:2%  of  the  individual  slabs  of  the  1909  work  and 
21%  of  the  1912  work  is  cracking  and  showing  signs  of  wear 
(inspection  made  1913).  All  streets  and  roads  observed 
which  have  a  considerable  commercial  traffic  and  which  are 
more  than  one  year  old  are  wearing  badly." 

Another  very  interesting  report,  bearing  on  the  main- 
tenance and  upkeep  of  one  course  concrete  pavement  in  the 
state  of  Oregon,  U.  S.  A.,  by  Mr.  Samuel  Benson.  Chairman 
of  the  Oregon  State  Highway  Com/mission  to  Governor 
Olcott,  November  13th,  1920,  reads  thus: 

"Less  than  one  year  ago,  the  concrete  pavement  between 
Portland  and  Hillsboro  was  thrown  open  for  traffic  and  in 
this  short  time  it  has  so  deteriorated  and  worn  that  to  save 
and  preserve  it,  it  is  imperative  that  a  surface  must  be  pro- 
vided for.  With  this  practical  experience  and  illustration 
in  mind,  1  am  opposed  to  laying  this  character  of  surface  in 
Western  Oregon-  Even  if  the  initial  cost  is  less,  I  am  con- 
vinced the  cost  of  maintenance  will  be  prohibitive." 

It  is  hardly  necessary  to  quote  further.  I  have  in  my 
possession  a  sheaf  of  additional  reports,  telegrams,  news- 
paper clippings  from  all   over  the   United   States,  practically 


condemning  one  course  concrete  as  a  wearing  surface  in 
pavement  construction,  and  condemning  it  in  no  uncertain 
language. 

The  agreement  with  the  Great  Northern  Railway  author- 
ities provides  amongst  other  things,  that  they  will  rock  the 
new  highway  to  a  depth  of  8  inches,  penetrated  or  poured 
with  tar  or  asphalt.  .\s  already  stated,  it  is  optional  which 
product  they  use  for  binding  purposes.  As  tar  is  much 
cheaper  than  asphalt,  they  have  every  intention  of  using  it. 
I  have  been  endeavoring  to  get  a  better  and  more  lasting 
surface  by  the  use  of  asphalt  as  a  binder,  with  the  hope  of 
some  success.  In  the  face  of  our  own  experience  with  cem- 
ent concrete  and  for  the  reasons  above  quoted,  T  could  not 
recommend  the  laying  of  a  cement  concrete  pavement,  even 
if  we  had  the  right  and  power  to  do  so,  without  the  consent 
of  the  railway  company,  who  pays  the  initial  cost,  which 
the  city  must  maintain  afterwards — for  this  is  where  the  real 
burden  lies. 

If  the  Great  Northern  Railway  Company  demur  at  laying 
any  one  of  the  above  types  of  pavement,  due  to  the  addit- 
ional cost  over  the  treated  rock  road,  provided  for  under  the 
agreement,  it  will  be  in  our  best  interest  to  construct  the 
rocked  road  as  specified  for  under  the  agreement. 


Mr.  Foreman's  Reply 

Chairman  and  Memben*  of  the  Board  of  Works: 

In  replying  to  the  report  on  concrete  pavements  which 
the  city  engineer  submitted,  I  shall  not  deal  with  each  in- 
dividual statement  in  that  report  and  answer  it  in  detail,  but 
shall  endeavour  to  show  the  exaggerated  and  distorted  tone 
of  the  report  by  taking  a  number  of  the  more  important- 
statements  and  proving  them  to  be  absolutely  incorrect 
and  misleading. 

I  shall  quote  authorities,  official  reports  and  statistics 
to  show  that  concrete  pavements  are  not  the  experiment 
and  risk  that  the  city  engineer  claims:  that  4-inch  rock  base 
with  or  without  the  application  of  asphalt  by  the  .penetration 
method  and  with  a  IJ/^-inch  asphaltic  concrete  or  bitulithic 
top  is  not  considered  good  engineering  practice  but  has 
been  practically  abandoned  owing  to  present  and  prospective 
heavy  truck  traffic,  and  to  prove  above  two  statements 
I   shall   quote   some   of   the   city   engineer's   own   authorities. 

Among  Mr.  Fellowes'  reasons  for  not  laying  one-course 
concrete  is:  "This  type  of  pavement  has  not  been  properly 
tried  out,  as  a  large  percentage  of  the  pavement  has  only 
been  laid  within  the  last  four  years."  Concrete  pavements 
were  laid  before  the  bitulithic  pavement  was  patented  and  at 
the  end  of  1917 — about  4  years  ago — there  were  100,000  sqare' 
yards  of  concrete  pavement  in  the  L  nited  States  and  Canada. 
Results  secured  from  these  pavements  have  been  so  satis- 
factory that  a  further  148,000,000  square  yards  have  been  laid 
or  contracted  for  since  that  date,  or  over  248,000.000  square 
yards  in  all,  equivalent  to  about  23,500  miles  of  pavement 
18  feet  wide. 

The  following  table  shows  the  yards  of  concrete  pave- 
ments awarded  during  the  first  six  months  of  this  year  in 
different  states  as  compared  with  yardage  of  all  other  types 
combined. 

Spuare  Yards  Square  Yards  All 

State                                         Concrete  to           Other  Types 

Combined 

Washington 12.4  1 

West  Virginia 2.5  1 

Iowa 2.8  1 

Southern   California  and 

Arizona 7.2  1 

Wisconsin 11.3  1 

Michigan 9.1  1 

Minnesota 2.2  I 

Northern  California....                        2.8  I 


THE  CONTRACT  RECORD 


OSS 


Also,  the  state  of  New  York  awarded  contracts  for 
over  3,866,000  square  yards  of  concrete  pavements  during 
first  six  months  of  this  year,  or  nearly  three  times  the 
yardage  that  was  awarded  duTing  the  corresponding  period 
of  1930.  Besides  the  states  mentioned  above,  the  following 
have  awarded  contracts  during  the  first  six  months  of  this 
year  for  from  two  to  seven  times  the  yardage  awarded 
during  the  corresponding  period  last  year:  Maryland,  Ohio, 
Oklahoma,  Mississippi,  Kentucky,  Alabama  and  Vermont. 
.  Up  to  the  present  contracts  have  been  awarded  for 
concrete  this  year  in  United  States  and  Canada  at  the  rate 
of  about  1,200,000  square  yards  per  week,  and  on  August  23 
the  Illinois  Highway  Department  will  receive  bids  on  approx- 
imately 145  miles  of  concrete  roads  involving  1.500,000  square 
yards,  and  yet  the  city  engineer  claims  it  is  an  experiment 
fraught  with   risk. 

The  City  of  Windsor,  Ontario,  has  been  laying  concrete 
pavements  continually  since  1907  until  they  have  a  million 
square  yards  of  this  type  of  pavement  and  over  30  muni- 
cipalities in  Ontario  have  concrete  pavements  in  course  of 
construction  at  the  present  time. 

The  city  of  Victoria  has  one-course  concrete  on  Shel- 
bourne  Street  which  was  laid  in  1916-  There  has  not  been 
a  cent  spent  on  it  for  repairs  to  date  and  it  is  in  excellent 
condition. 

Condition  in  California 

In    his    report    the    city   engineer   states   that:      "On    the 
complaint   of,   I    believe,   the   engineers   of   fourteen  counties 
of  Southern  California  regarding  the  condition  of  pavements 
laid    in    this    state,   the    federal    authorities   who    contributed 
some  50%   of    the  cost   of    the    pavement   on   post  or    mail 
delivery  roads,  instituted  an  investigation  with  the  result  that 
about  30%,  so  I  am  informed,  of  the  provements  in  the  State 
are  utterly  worthless  and  have  to  be  rebuilt;  20%  are  showing 
signs    of    destruction    and     remaining    50%    of    the    later     or 
newly  laid  pavements  are  in  fair  condition  or  can  be  classed 
as  good."     The  actual  facts  of  the  case  are  that  this  invest- 
igation  was    undertaken    by   the     United    States     Bureau    of 
Public     Roads    at    the    request    of     the    California    Highway 
Commission  and  Highway  Engineer,  made  on  June  25,  1920. 
The   chief   of   the    Bureau   of   Public    Roads  states   that   this 
report  is  "  the  most  comprehensive  study  of  results  obtained 
through    the   development   of   a    state   highway    system    that 
has   yet    been    undertaken."      In    this    report    coifcrcte    pave- 
ments are  classified  as  to  their  condition  under  six  classes, 
A,  B,  C,  D,  E,  and  F,  and  on  page  74  it  states:     "Classes 
A  to  C  inclusive  are  for  practical  purposes  at  present  equally 
serviceable  to   traffic.     Glass   D   seldom  presents   bad   travel 
condition;  Class   E  includes  some  pavement  which  is  rough 
to  travel  and  Class  F  in  several  instances  presented  pavement 
very  difficult  to  travel."     Table  23  on  page  7S  shows  87.5% 
to  be  in  Classes  A  to  C  and  only  12.5%  in  Classes  D  to  F, 
and  of  the  defective  pavements  in  Classes  D,  E  and  F,  70% 
occur  on  soils  of  Class  1,  which  includes  all  adobe  soils.  There 
is  a  radical  difference  between  these  percentages  and  those 
Mr.  Fellows  would  lead  you  to  believe  were  in  the  govern- 
ment report. 

Further,  on  page  33,  part  2,  of  the  Automobile  Associ- 
ation engineers'  report  on  the  California  state  highway 
system,  it  states:  "There  can  be  no  doubt  under  any  con- 
dition that  adobe  has  been  a  contributing  or  probably  the 
major  cause   (of  failure)   in   every   instance." 

Government  Approval  of  Concrete 

The  favorable  attitude  of  the  I'nited  States  Federal 
Roads  Department  towards  concrete  roads  in  apparent  from 
an  article  appearing  in  the  "  Building  and  Engineerng  News" 
of   Saturday.  July   2:!.   1921,  which   states  that: 

"  Figures  on  approved   Federal   Aid  projects  under  con- 


struction and  completed  up  to  March  1,  1921,  involve  22,032 
miles  of  road.  The  following  table  shows  the  percentage 
of  the   total  cost  as  distributed  among  the   various  types — 

Concrete — plain    and    reinforced 38.464% 

Bituminous — (practically  all  of  which  is  on  con- 
crete base)    5.548% 

Brick 4.799% 

whereas  the  balance  is  made  up  of  grading,  gravelling  and 
building  of  bridges-" 

In  other  words  the  United  States  government  has 
approved  of  an  expenditure  of  seven  times  the  amount  on 
concrete  roads  that  it  has  on  bituminous  roads  and  note 
the  latter  are  practically  all  on  a  concrete  base. 

The  city  engineer's  report  also  states  that  a  committee 
of  the  Automobile  Association  of  Southern  California  made 
investigations  and  reported  against  the  continuation  of  a 
policy  of  building  concrete  roads  recommending  asphalt 
concrete  or  bitulithic  on  a  concrete  base  or  bituminous  base." 
The  Automobile  Club  of  Southern  CaJifornia  and  the 
California  State  Automobile  Association  of  Northern  Cali- 
fornia did.  in  July  1920,  appoint  four  consulting  engineers. 
J.  B.  Lippincott  of  Los  Angeles;  H.  J.  Bruimier,  Sa'n  Fran- 
cisco, C.  Derleith,  Jr.,  Berkeley,  and  Walter  C.  Howe,  San 
Francisco,  to  make  a  thorough  investigation  of  the  Cali- 
fornia State  Highway  System  and  a  very  exhaustive  examin- 
ation was  carried  out  at  a  cost  of  about  $50,000,  but  they 
did  not  report  against  the  building  of  concrete  roads.  They 
did  just  the  opposite  and  they  did  not  recommend  asphaltic 
concrete  or  bitulithic.     Let  me  quote  from  their  Conclusions: 

" it   is   not   intended   to   convey    the   impression   that 

the  undersigned  are  opposed  to  the  construction  of  concrete 
highways.  The  contrary  is  true.  We  believe  that  the  most 
satisfactory  type  of  pavement  to  stand  heavy  traffic  con- 
ditions particularly  on  insecure  foundations,  is  an  adequately 
and   properly   built   concrete   slab." 

Again  quoting  from  Page  83,  Part  2: 

"  From  our  investigations  and  observations  of  concrete 
roads  in  California  and  elswhere  covering  a  period  of  many 
years,  we  are  of  the  opinion  that  a  thin  bituminous  or  skin- 
top  wearing  surface  applied  to  a  first-class  concrete  road 
is  an  unnecessary  and  unwarranted  expenditure  if  its  use 
is  for  the  purpose  of  preventing  wear  or  abrasion  of  the 
concrete  surface.  A  well  designed  concrete  road  of  high 
quality,  honestly  constructed  and  efficiently  supervised, 
is  one  of  the  most  attractive  highways  that  can  be  built. 
If  it  is  structurally  right,  it  will  require  no  surfacing  and 
without  such  surfacing  it  will  be  less  slippery  and  con- 
sequently a  safer  road  for  wet  weather  traffic" 

The  city  engineer  objects  to  concrete  as  a  wearing 
surface.  On  page  162  of  the  Report  of  the  United  States 
Office  of  Public  Roads  it  states  that  from  their  investigations 
the  concrete  roads  show  no  wear  by  traffic  and  on  page  163 
that:  "  Concrete  should  be  laid  not  as  a  base  but  as  a  wear- 
ing surface." 

On  page  82,  part  2  of  the  Report  of  the  engineers  for 
the  Automobile  Association  it  states:  "  It  is  our  opinion 
that  the  wear  on  the  California  Highway  Commission's 
concrete  roads  is  negligible.  This  is  based  on  a  personal 
inspection    trip    over    practically    the    entire    state    system." 

On  page  83,  .part  2.  of  the  same  report,  they  quote 
Edward  N.  Hines,  Chairman  of  the  Wayne  County  Roar! 
Commissioners  as  stating  in   September   1916   that: 

"  Woodward  Avenue  road,  the  oldest  concrete  road 
in  Wayne  County,  is  now  in  its  eighth  year  of  service.  It 
has  carried  an  estimated  total  traffic  of  over  7.000.000 
vehicles  of  all  kinds  from  motor  cars  to  heavy  traction  engine"!, 
and  the  wear  on  its  surface  has  been  so  slight  that  it  is 
<Hfficult   to  measure." 

.\nd  Mr.  Hines  on  pages  5  and  6  of  a  report  published 
by   the   Detroit  Automobile   Club   in   .\pril   1916  states   that: 

"  Since  1908  and  1909  when  wc  designed  and  built  our 
first  concrete  road,  we  have  standardized  and  built  prac- 
tically our  entire  mileage  of  concrete.  We  believe  there 
is  greater  value  per  dollar  in  concrete  than  any  other 
material.  Comparative  low  first  cost,  ease  of  traction,  free- 
dom from   dust  and  dirt,   reasonable  maintenance  cost,  dur- 
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ability,  freedom  from  patents  and  royalties,  non-slipperi- 
ness.  capacity  for  resurfacing  and  widening  with  concrete 
in  the  case  of  the  narrower  roads,  easy  riding,  and  avail- 
ability of  materials,  have  been  the  determining  factors  in 
our  decision.  We  consider  as  quite  well  settled  for  present 
and  reasonable  future  conditions  the  question  of  surfacing, 
as  to  design,  construction  and  maintenance,  and  our  effort 
is  rather  to  foresee  future  needs." 

Other  Arguments  for  Concrete 

Philadelphia  has  just  installed  the  largest  municipally- 
owned  asphalt  paving  plant  in  America,  but  is  using  it 
exclusively  for  repair  work,  and  when  considering  the 
paving  of  the  Roosevelt  Boulevard,  which  will  be  part  of 
the  Lincoln  Highway  and  one  of  their  finest  streets,  decided 
to  use  concrete-  (Engineering  News  Record",  July  21,  1921, 
Page  102  and  "  Lincoln  Highway  Forum",  July  1921,  Page  1) 

Seattle  has  its  own  asphalt  paving  plant  but  in  1920 
86  per  cent  oi  the  contracts  awarded  was  for  concrete  and 
the  ibalance  for  brick. 

The  city  of  Portland  owns  its  own  asphalt  paving 
plant,  but  notwithstanding  this,  nearly  50  per  cent  of  the 
contracts  awarded  for  paving  this  year  is  for  concrete.  Mr. 
Dulin,  superintendent  of  the  plant,  in  his  Annual  Report  to 
the   city   commissioner,    for   the   fiscal   year    1919   states: 

"  The  attention  of  the  reader  is  particularly  called  to 
the  summary  of  Table  No.  IX  which  shows  m  a  most  con- 
clusive and  convincing  manner  that  the  cost  of  mamtenance 
and  upkeep  of  portland  cement  concrete  pavements  is  far 
less  than  for  bitumiifous  pavements.  This  table  proves 
without  doubt  that  concrete  pavement  is  much  superior 
to  bituminous  pavement  and  that  in  the  interest  of  economy 
and  sound  engineering  the  city  should  abandon  the  laying 
of  bituminous  pavement  in  favor  of  concrete  pavement, 
except  in  the  case  of  redressing  old  macadam  streets  where 
the  lower  first  cost  of  laying  a  2-inch  asphaltic  concrete 
wearing  surface   oiTsets   the   increased  cost   of  maintenance." 

Concrete  on  the  Lincoln  Highway 

The  technical  committee  of  the  Lincoln  Highway 
Association  includes  in  its  membership  some  of  the  fore- 
most highway  engineers  in  the  United  States  and  the 
personnel  of  the  Committee  has  collectively  jurisdiction 
over  the  expenditure  of  considerably  more  than  a  quarter 
of  a  billion  dollars  for  highways,  and  when  considering  the 
best  type  or  pavement  for  the  "  ideal  section"  of  the  Lincoln 
Highway  they  unaminously  decided  upon  concrete  (Lincoln 
Highway  Forum,  January  1921.) 

The  California  Automoibile  Association  Engineers'  report 
on  page  74  states  that:  "The  concrete  pavement  has  be- 
come the  one  most  universally  used  for  the  construction 
of  state  highways  in  the  United  States." 

To  say  that  concrete  pavements  are  an  experiment 
and  a  risk  in  the  face  of  these  facts  and  figures  and  to  refuse 
to  even  try  them  out  indicates  a  lamentable  ignorance  of 
present-day  engineering  practice  if  nothing  else.  1  know  of 
but  one  other  place  on  the  north  Pacific  Coast  which  does 
not  call  for  alternative  bids  for  concrete  and  that  is  the 
small   town    Brownsville,    Oregon. 

The  city  engineer  early  in  his  report  refers  to  the 
inconvenience  when  repairing  concrete  pavements-  The 
hundreds  of  cities  throughout  the  continent  which  are  laying 
concrete  pavements  have  no  difficuty  in  this  regard  and  the 
citj-  of  Nanaimo  is  repairing  its  bituminous  pavements  with 
concrete  and  finds  it  both  satisfactory  and  economical,  as 
the  only  large  equipment  necessary  is  a  wheelbarrow  as  com- 
pared with  a  road  roller,  asphalt  plant,  asphalt  heater, 
asphalt  burner,  etc.  which  are  required  to  properly  repair 
black  pavements. 

Secondly,  with  reference  to  a  4-inch  or  iyi-inch  rock 
base  with  or  without  an  application  of  asphalt  by  the 
penetration   method   and   IVa-inch   bituminous   top: 

The  Asphalt   Association   of   New   York   issues   valualile 


booklets  on  the  best  methods  of  road  construction  when 
using  asphalt  and  in  Brochure  No.  6,  page  5.  on  foundations, 
it  states:  "  Broken  stone  foundations  for  ordinary  traffic 
should  seldom  be  less  than  six  inches  thick  and  for  heavy 
traffic  should  run  from  8  to  12  inches   in   thickness." 

Concrete  for  Foundations 

Charles  Mullen,  one  of  the  authorities  quoted  by  the 
city  engineer,  referring  to  foundations  in  his  book.  "  Paving 
Economy — Road   and   Street"   states: 

"  While  there  may  be  and  are  many  differences  of  opin- 
ion as  to  which  is  the  most  economical  and  desirable  wear- 
ing surface  for  the  pavement,  there  are  hardly  any  who  do 
not  recognize  the  standard  6-inch  thick  and  approximately 
1:3:6  mixture  Portland  cement  concrete  foudation  as  the 
most  economical  and  suitable  base  for  all  pavement  surfaces 
oi  both  classes.  \  wearing  surface  laid  upon  a  foundation 
that  is  not  sufficient,  of  whatever  character  that  foundation 
may  be.  can  hardly  be  termed  a  pavement  at  all,  and  certain- 
ly it  is  waste  of  money  to  lay  a  good  wearing  surface  upon 
a  defective  base." 

Clifford  Richardson,  the  foremost  authority  on  asphalt 
pavements  in  .America  and  who  is  retained  by  the  asphalt 
interests,  states  on  page  14  of  his  book  "  .-Xsphalt  Con- 
struction": 

"  In  the  early  days  of  the  sheet-asphalt  paving  industry 
a  so-called  ibituminous  foundation  consisting  of  a  coarse 
broken  stone  bound  to  a  certain  extent  with  some  form  of 
bituminous  material,  was  in  use,  but  this  has  been  entirely 
abandoned  in  good  practice,  as  it  possessed  no  rigidity,  and 
for  the  same  reason  it  should  be  abandoned  on  country 
highways." 

.And  on  page  8  he  states:  "The  most  satisfatcory 
foundation  for  any  form  of  highway  surface,  including  both 
city  streets,  and  country  roads,  is  one  of  hydraulic  concrete 
of  sufficient  thickness." 

Arthur  Blanchard,  also  mentioned  by  the  city  engineer. 
when  reporting  on  paving  work  in  Colorado  Springs  in  the 
spring  of  1920.  recommended  against  the  4-inch  rock  base, 
and  in  his  report  stated:  "  1  am  postive  the  weak  4-inch 
rock  base  described  in  the  specifications  would  prove  wholly 
inadequate  for  the  local  conditions  in  the  case  of  the  four 
streets  under  consideration," — and  he  recommended  a  con- 
crete base. 

Repairs  to  Bitulithic  Pavements 

Saanich  Municipality  has  by  far  the  largest  mileage  of 
pavement  consisting  of  2-inch  Ijitulithic  top  on  a  4-inch  rock 
base  of  any  municipality  in  British  Columbia.  These  roads 
have  not  yet  been  down  five  years  and  they  were  repaired 
in  1919,  again  in  1920.  and  are  undergoing  extensive  repairs  at 
the  present  time-  Last  year  the  Saanich  Council  found  it 
necessary  to  pass  a  resolution  probiting  the  "  Carriage  of 
articles  weighing  over  four  tons"  on  these  asphaltic  pave- 
ments between   the  hour   of  10  a.m.  and  8  p.m. 

The  State  Highway  Department  of  Oregon  awarded  a 
contract  within  the  last  two  months  for  resurfacing  5  miles 
of  the  McMinnville-Tillamook  Highway — which  is  the  same 
type  of  construction — at  a  price  many  thousands  of  dollars 
higher  than  it  cost  originally  to  construct  the  road  three 
years  ago.  Also,  a  contract  was  let  in  1919  to  pave  6  miles 
of  the  Island  City-La  Grande-Hot  ■  Lake  Road  in  Oregon 
with  2  inches  of  bitulithic  on  a  6-inch  rock  base.  The  section 
laid  in  1919  commenced  to  go  to  pieces  before  the  road 
was  completed  and  it  was  necessary  to  increase  the  thickness 
of  the  uncompleted  portion  to  2-inch  bituminous  top  on  a 
:i-inch  bituminous  base  on  crushed  rock  and  to  resurface  and 
add  3  inches  of  bituminous  base  to  the  greater  part  of  the 
section  which  was  completed  in  1919. 

These  and  similar  experiences  elsewhere  in  Oregon  re- 
sulted in  the  Highway  Department  abandoning  this  type 
of  pavement  as  being  too  light  for  present  day  truck  traffic. 
They   not   only   increased  their  minimum   requirements  from 
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2  inclies  of  bituniinoiis  tup  on  a  ^-inch  rock-  base  to  8  inches 
of  bitiimiiious  top  on  3  inches  bituminous  base  on  4  inches 
of  rock  sub-base,  but  they  actually  added  the  3  inches  of 
bituminous  base  on  some  120  miles  of  pavement  for  which 
contracts  had  been  awarded  in  101!)  for  the  lighter  type,  and 
at  an  increased  cost  of  about  $2,000,000.  Also  the  United 
States  Government  will  no  longer  approve  of  the  lighter 
type  of  construction  in  Oregon  on  roads  towards  which 
they  are  giving  assistance. 

Not  Good  Practice 

The  above  evidence,  I  think,  should  l)e  sufficient  to  show 
that  a  IVa-iivch  or  2-inch  ))ituminous  lop  on  a  4-inch  rock  base 
is  not  good  engineering  practice  under  present  heavy  truck 
traffic  conditions,  and  1  would  suggest  that  your  honorable 
body  write  the  chief  engineer  of  the  Oregon  State  Highway 
Department  and  the  Reeve  of  Saanich  for  information  with 
regard  to  their  experience  with  this  type  of  pavement  so 
that  you  may   benefit   by   that   experience. 

I  shall  now  point  out  a  number  of  other  errors  and 
misleading  statements  in  the  city  engineer's  report.  Referr- 
ing to  California  roads,  he  states:  "  Even  the  Federal  Com- 
mission which  went  so  exhaustively  into  the  causes  of  the 
failures,  were  not  prepared  to  recommend  the  laying  of  an 
additional  thickness  of  concrete  over  the  disintegrating 
original  base."  This  is  not  in  accordance  with  the  facts.  On 
page  102  in  summing  up  their  conclusions  it  says:  "It  is 
doubtful  if  much  of  the  pavement  of  these  classes  (D  to  F), 
especially  on  "  adobe"  will  ultimately  prove  an  adequate  base 
for  a  lj4-inch  Topeka  top-  An  adequate  "second-storey" 
concrete  construction  if  extended  to  a  total  width  of  20  feet 
to  thus  include  two  new  concrete  shoulders  of  fu)l  depth, 
is  to  be  preferred." 

Referring  to  the  Columbia  River  Highway  he  states: 
"  Laid  seven  years.  In  first  class  condition.  No  maintenance 
expenditure  to  date."  I  shall  quote  from  the  "  Oregonian" 
for  August  11,   1921: 

"  A  controversy  in  which  the  Warren  Construction 
Company  figured  was  initiated  with  the  presentation  of  two 
Inlls  totalling  $1 1!, .508, 25  by  that  concern  for  repairs  to  the 
upper  Columbia  river  highway.  Commissioners  ai)pcared 
surprised  when  told  1)y  Chapman  that  they  already  had 
approved  similar  Iiills  to  the  total  of  $000  and  that  the  matter 
for  wliicli  the  present  bills  were  rendered  had  been  taken 
up  with  them  before. 

Chapman  was  asked  how  it  was  the  Warren  Construction 
Company  was  allowed  bills  for  repairs  on  hihway  when 
under  their  ten-year  maintenance  bond  it  was  required  to 
keep  the  roadway  in  repair  without  further  expense  to  the 
counity." 

The  auditor's  books  for  Multnomah  County  show  that 
besides  the  above  amount,  the  county  has  paid  .$,5,0«:!.7O  for 
repairs  that  the  company  carried  out  under  their  maintenance 
bond.  The  auditor's  books  ailso  show  that  Multnomah 
County  has  paid  repair  bills  this  year  on  the  St.  Helens 
Road  (Lower  Columbia  River  Highway)  which  is  about  16 
miles  long,   to  the  amount  of  $18,884.00 

Situation  in  Vancouver 

Tlic  city  engineer  states  in  his  report:  "Concrete  pave- 
ments in  the  city  of  Vancouver  and  surroimding  municipal- 
ities surfaced  with  X'/,"  to  2"  asphaltic  concrete  or  W  arrcnite 
bitulithic  and  which  has  not  cost  city  mMnicipalities  one  cent 
to  my  knowledge  from  the  time  they  were  laid  to  the 
present  moment,  a  period  of  from  10  to  12  years."  If  the  city 
engineer  will  look  up  his  own  printed  report  for  the  fiscal  year 
1912.  page  ;u.  he  will  see  that  there  was  not  a  yard  of  bitulithic 
pavement  in  the  City  of  Vancouver  twelve  years  ago  and 
not  a  yard  of  asphaltic  concrete  ten  years  ago,  and  further 
there  was  not  a  yard  of  asphaltic  concrete  in  the  sur- 
rounding municipalities  nine  years  ago. 

I    would    also    remind   him    that    the    bitulithic    pavement 


on  Kingsway  in  South  Vancouver  ha.s  been  down  about 
six  years;  that  extensive  repairs  were  carried  out  last  year 
and  that  it  is  badJy  wheel-rutted  at  the  present  time- 
Granville  Street  between  16th  and  25th  has  been  repaired 
and  is  in  need  of  repairs  at  the  present  time,  and  there 
is  a  great  difference  between  the  quality  of  these  2-inch 
bituminous  surfaces  with  a  concrete  base  and  when  they 
are  on  a  rock  base  as  recommend  for  the  Great  Northern 
Road   and   as   laid   on    Comox   Street    this   year. 

In  the  report  he  refers  to  the  state  of  Minnesota.  I 
may  say  that  during  the  first  seven  months  of  this  year 
there  have  been  awarded  in  this  state  contracts  for  1,100,000 
square  yards  of  concrete  as  compared  with  680,000  square 
yards  for  the  entire  year  of  1920,  and  that  65  per  cent  of 
the  awards  for  city  pavements  in  the  entire  State  during 
the  first  six  months  of  this  year  has  been  for  concrete.  On 
the  same  page  he  refers  to  the  unsatisfactory  condition  of 
the  concrete  pavement  between  Vancouver  and  Tacoma. 
It  is  interesting  to  know  that  every  county  between  Blaine 
and  Tacoma,  and  in  fact  every  county  in  the  State  of 
Washington,  is  laying  its  entire  paving  program  this  year 
with  Portland  cement  concrete,  and  the  Engineers  for  the 
California  State  Automobile  Association  on.  page  68,  part  2 
of  their  report  state  that:  "One  has  but  to  ride  over  the 
Washington  roads  and  note  their  uniformity  and  symmetrical 
lines  to  be  convinced  that  our  sister  state  is  well  advanced  in 
the  latest  and  most  modern  method  of  design  and  construc- 
tion." 

Again  the  city  engineer  states  that  as  "tar  is  much 
cheaper  than  asphalt  they  have  every  intention  of  using 
it."  To  my  knowledge  tarvia  has  never  been  cheaper  than 
asphalt  in  B.  C.  during  the  last  ten  years  and  the  price 
has  usually  been  considerably  higher. 

He  states  that  rocked  streets  at  present  partially  sur- 
faced with  asphalt  could  be  widened  and  provide  a  uniform 
surface  at  a  minimum  cost.  .\n  experienced  engineer  knows 
that  the  macadam  has  been  placed  on  the  majority  of  these 
streets  without  regard  to  either  the  grade  or  crown  neces- 
sary for  a  hard-surfaced  pavement  and  that  satisfactory 
results   could   not    be    secured   by    widening   as    he   suggests. 

Why   a   Two-Course    Pavement? 

The  city  engineer  recommends  a  one-course  or  two- 
course  concrete  pavement  only  "over  a  morass  of  unknown 
stability  or  compactness,  to  be  surfaced  with  a  carpet  of 
asphalt  paving  maferiaJ  1"  to  2"  thick."  If  the  city  engineer 
or  any  other  engineer  can  give  a  good  reason  for  laying 
a  two-course  concrete  pavement  and  then  covering  it  with 
a  bituminous  surface,  it  would  be  of  interest  to  the  engineer- 
ing profession  as  would  also  the  name  of  any  experienced 
highway  engineer  who  would  endorse  the  laying  of  a  "one- 
course  rock  or  gravel  bituminous  concrete"   10  inches  thick. 

He  refers  to  varying  the  proportions  of  the  concrete 
and  enriching  the  mix  with  the  result  that  there  is  an  in- 
crease of  four  times  in  the  quantity  of  cement  used.  In 
the  great  majority  of  states  and  provinces  the  proportions 
for  the  standard  one-course  concrete  pavement  are  1:2:3. 
If  Mr.  l'"ellowcs  will  look  up  his  tables  on  concrete  he  will 
find  that  the  quantity  of  cement  in  this  mix  is  two-thirds 
greater  than  for  the  1:.3:6  mix,  which  is  usually  used  in 
foudations,  and  not  four  times  as  he  claims. 

I  think  the  above  are  sufficient  to  show  the  inaccurac- 
ies  with    which    the   city    engineer's    report   abounds. 

In  January  last  I  endeavoured  to  have  the  city  engineer 
approach  the  railway  company  re  the  laying  of  a  one- 
course  concrete  pavement  instead  of  8  inches  of  rock  with 
a  bituminous  coating.  He  stated  that  they  would  not,  and 
the  city  could  not  stand  the  extra  expense.  Later  1  was 
able  to  secure  quotations  where<>y  6  inches  o*   1:2:3  concrete 
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could  have  1)ecii  laid  at  no  increased  cost  to  the  city  but  the 
city  engineer  refused  to  consider  concrete. 

Mr.  Greene,  New  York  State  Highway  Commissioner, 
stated  recently  that  among  the  uneconomic  types  of  road 
to  construct  in  the  light  of  present  day  traffic  are  the  water- 
bound  macadam  and  the  bituminous  macadam  and  he  added: 
"  Such  pavements,  if  you  build  enough  miles  of  them,  will 
bankrupt  the  state  to  maintain  them."  There  is  no  doubt 
that  the  8  inches  of  rock  with  a  bituminous  coating  will 
require  a  surfaicing  in  a  comparatively  short  time  and  if 
this  is  done  similarly  to  the  work  the  city  is  doing  on  other 
streets  to-day  and  at  the  satne  price  it  will  cost  about  $:iO,000 


Ijesides  the  cost  of  maintaining  the  road  in  the  meantime 
If  6  inches  of  1:2:3  concrete  had  been  laid  it  would  not 
only  have  made  a  better  foundation  than  any  in  the  city 
at  the  ipresent  time — if  it  were  ever  necessary  to  use  it  as 
such — but  I  am  satisfied  in  view  of  the  above  evidence  that 
it  would  not  have  required  surfacing  for  a  great  many  years. 
I  would  also  res^pectfully  recommend  that  your  honor- 
able body  consider  favorably  the  paving  of  the  section  of 
Main  Street  with  concrete  where  the  bridge  is  being  replaced. 
The  yardage  is  small;  in  the  light  of  experience  in  Seattle 
and  elsewhere,  the  risk  is  neither  great  nor  costly,  and  it 
is  an  excellent  opportunity  to  try  out  this  type  of  pavement. 


Lumber  Interests  Roused  on  Anti- 
Shingle  Propaganda 

Circular   Issued  by  Canadian   Lumbermen's  Association  States  the 

Stand  of  the  Industry  on  the  Proposed  Legislation  Prohibiting 

Shingles  as  a  Roofing  Material — Ask  for  Thorough 

Inquiry   into  Roof   Coverings 


Much  has  been  said  regarding  the  alleged  fire  men- 
ace of  the  wooden  shingle.  The  attacks  on  this  roof 
covering  have  been  fierce  and  frequent  in  both  Canada 
and  the  United  States  during  the  last  few  months. 

It  was  announced  that  in  the  Ontario  Legislature  last 
spring  there  would  be  a  bill  introduced  practically  pro- 
hibiting the  use  of  the  shingle  for  roofing  purposes.  It 
was  intended  that  the  legislation  should  prevent 
shingles  from  being  used  on  roofs  on  any  buildings 
hereafter  to  be  erected  nearer  than  50  feet  to  an  ex- 
isting structure,  and  that  the  same  regulation  regard- 
ing distance  would  apply  in  all  cases  of  extensive 
repairs. 

Owing  to  the  strenuous  fight  which  the  lumber  in- 
terests put  up  and  the  opposition  from  other  public 
bodies  against  the  proposed  legislation,  it  was  dropped 
for  the  time  being.  Many  statements  made  by  the  ad- 
vocates of  the  bill  were  claimed  to  be  unfounded  and 
misleading,  and  an  attempt  was  made  to  show  that 
cedar  shingles  had  not  been  the  cause  of  nearly  as 
large  a  number  of  fire  as  alleged. 

In  this  connection  an  interesting  announcement  has 
lately  been  sent  out  to  the  lumber  industry  by  Frank 
Hawkins  of  Ottawa,  secretary  of  the  Canadian  Lum- 
bermen's Association.  He  pointed  out  that  a  deter- 
mined effort  has  been  put  forth  during  the  past  year, 
and  more  particularly  in  Ontario,  to  introduce  legisla- 
tion looking  toward  the  abolition  of  the  wooden 
shingle.  Mr.  Hawkins  says  that  the  advocates  of  this 
measure  camouflage  the  issue  by  pretending  that  they 
are  asking  that  the  wooden  shingle  may  not  be  per- 
mitted to  be  used  on  any  new  buildings  or  on  old  build- 
ings in  the  way  of  repairs,  within  fifty  feet  of  one 
a,nother.  Stripped  of  all  verbiage,  it  means  the  total 
extinction  of  the  wooden  shingle,  anJ  if  adopted  in 
one  province  the  danger  of  spreading  the  disease  to 
other  provinces  is  imminent.  The  announcement  con- 
tinues : 

"The  third  annual  convention  of  the  Dominion  Fire 
Prevention  Association  was  held  in  Ottawa  lately  and 
the  advocates  of  this  prohibitive  movement,  together 
with  numerous  representatives    of    patent    and    metal 


shingles  and  also  the  executive  of  the  Fire  Chiefs'  As- 
sociation were  present  in  force. 

"Mr.  J.  B.  Laidlaw,  general  manager  of  the  Nor- 
wich Union  Fire  Insurance  Co.,  of  Toronto,  opened  the 
discussion  by  stating  that  he  was  there  not  as  an  in- 
surance man,  but  as  a  private  individual,  and  although 
he  opposed  the  use  of  wooden  shingles  (with  the  fifty- 
foot  reserve  clause),  his  statements  were  considerably 
modified  from  his  previous  diatribe  in  this  regard. 
It  is  onlj-  fair  to  state  that  the  Canadian  Fire  Under- 
writers' Association  and  others  do  not  uphold  Mr. 
Laidlaw  in  this  matter. 

Mr.  George  F.  Lewis,  deputy  fire  marshal  for  the 
Province  of  Ontario,  and  also  secretary  of  the  Ontario 
Fire  Prevention  League,  was  as  pronounced  as  ever 
in  claiming  that  not  only  should  the  fire  loss  caused 
by  sparks  on  roofs  be  all  charged  to  the  wooden 
shingle,  but  that  the  conflagration  loss  was  also  di- 
rectly attributable  to  the  use  of  wooden  shingles. 

An  Inquiry  Into  Roof  Coverings 

"Mr.  Robson  Black,  secretary  of  the  Canadian  For- 
estry Association,  who  had  just  returned  from  the  Pa- 
cific Coast,  spoke  regarding  the  conditions  and  atti- 
tude in  the  West.  The  secretary  also  produced  cer- 
tain evidence  based  on  facts  which  disproved  the 
utterly  wild  statements  made  by  the  two  principal 
speakers  on  the  other  side.  However,  it  was  quite  ap- 
parent that  if  the  matter  had  been  allowed  to  reach 
the  resolution  stage  an  adverse  verdict  would  have 
been  given  against  the  wooden  shingle.  This  was 
avoided  by  the  introduction  of  the  following  resolu- 
tion moved  by  the  secretary : 

Resolved, — That  it  is  expedient  an  impartial 
committee  be  appointed  by  the  chairman  and  sec- 
retary of  this  association  to  examine,  test  and  re- 
port upon  the  various  kinds  of  roof  coverings 
ordinarily  sold  in  Canada,  with  reference  especi- 
ally to : 

(a)  Combustibility. 

(b)  Qualities  to  communicate  fire  to  other 
buildings. 
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(c)  Cost  both  for  material  as  sold  in  bulk  and 
for  placing  in  position  on  roofs. 

(d)  Durability  and  cost  of  maintenance. 

(e)  Appi-arancc  on  roofs. 

(f)  Wliat  Ircatnient  could  be  applied  to  roof- 
ings ordinarily  combustible,  to  render  them  fire 
resistive,  both  before  placing  on  roof  or  subse- 
quently when  in  position  both  to  a  new  or  old  roof 
covering. 

(g)  To  fix  standards  and  official  names  for  each 
rof)fing  reported  upon. 

Insofar  as  tests  of  wooden  shingles  are  con- 
cerned, it  is  expected  that  they  will  be  of  shingles 
untreated,  and  of  shingles  treated  with  chemicals 
intended  to  make  them  fire  resistive. 

The  committee  to  be  empowered  to  make  use  of 
all   available   reports   and   imjiartial   tests   of  roof 
coverings  now  available  and  to  report  to  the  ex- 
ecutive of  this  association,  it  being  understood  the 
report  of  the  committee  will  be  at  once  transmitted 
to  all  members  and  others  interested. 
"The  resolution  keeps  the  wooden  shingle   on  the 
map  for  the  present.     This  will  give  the  lumber  trade 
of  (,'anada  sufficient  time  to  enable  them  to  take  such 
steps  as  they  may  consider  necessary  to  defeat  the  aims 
and  objects  of  the  opponents  of  wooden  shingles. 


"This  subject  will  be  made  a  special  feature  of  the 
coming  annual  convention  to  be  held  at  the  King  Ed- 
ward Hotel,  Toronto,  January  11th  and  12th  next,  and 
all  j)ersons  interested  in  this  matter  are  cordially  in- 
vited to  attend  the  eonvention,  bring  their  ammunition 
and  take  j)art  in  the  deliberations." 


CITY  MANAGER  FOR  CHATHAM,  ONT. 

The  city  .of  Chatham,  Ontario,  on  January  1  will 
adopt  the  city  manager  plan  of  government.  This  city 
manager  will  have  control  of  all  the  city  departments, 
under  the  jurisdiction  of  the  city  council,  which  will 
be  composed  of  seven  members.  Under  this  .system  the 
mayor  and  council  will  become,  in  effect,  a  Board  of 
Directors  for  the  city's  business,  and  the  city  manager 
will  correspond  to  the  general  manager  of  an  industrial 
company. 


NAME  MISSPELLED 

By  an  error  in  typ<)grai)hy,  the  subject  of  our 
"(Canada's  Engineers"  sketch,  in  our  issue  of  October 
12,  was  spelled  "Mr.  W.  Chace  Thomson"  instead  of 
"W.  Chase  Thomson." 


Rusted  Reinforcement  Causes  Failure 

of  Concrete  Roof  Slab 

Portion  of  Marlborough-Blenheim  Hotel,  Atlantic  City,  Falls 

After  Wire  Mesh  in  Cinder  Concrete  Slab  Becomes 

Weakened  by  Corrosion  Due  to  Moisture 

Coming   Through  Tension   Cracks 

high  stress  put  on  them  In  the  cracking  of  the  other 
portion  of  the  slab. 

The  failure  of  the  .slab  ean  be  attributed  solely  to  the 
progressive  corrosion  of  the  reinforced  wires  and,  al- 
though the  hotel  was  situated  on  the  sea  coast,  the 
wires  were  in  no  way  subjected  to  the  corrosive  effect 
of  salt  air  and  no  prominence  can  be  given  to  this  fact 
as  the  cause  of  the  corrosion  and  subsequent  failure. 
The  moisture  that  weakened  the  wires  came  through 
the  bottom  of  the  slab,  whieh  as  .stated  above,  was  over 
the  kitchen  section  and  the  atmosphere  of  a  kitchen,  in 
continuous  service  cannot  contain  a  measurable  quan- 
tity of  the  salt  sjiray  and  mist  attributed  to  sea-shore 
corrosion. 

In  conclusion,  it  might  be  well  to  point  out  that  when 
this  hotel  was  built  fifteen  years  ago,  a  great  amount  of 
discussion  took  place  over  this  type  of  construction 
and  it  was  maintained  by  many  that  corrosion  of  the 
reinforcement,  due  to  moisture  entering  through  the 
tension  cracks,  would  in  time  so  weaken  the  wires 
that  failure  of  the  slabs  and  beams  would  result.  The 
fact  that  this  controversy  gradually  died  out  is  due 
to  the  fact  that  up  to  the  present,  there  have  been  no 
failures  due  directly  to  this  cause,  but  it  is  to  be  ex- 
pected that  as  time  goes  on  and  corrosion  progresses 
past  tlie  point  where  the  factor  of  safety  takes  care  of 
the  reduced  area  in  the  reinforcement,  more  failures 
of  this  type  will  be  reported. 


The  failure  of  i)art  of  tlie  roof  slab  over  the  kitchen 
of  the  Marlborough-Blenheim  Hotel  in  Atlantic  City 
on  August  the  9th  is  one  more  striking  example  of  the 
corrosion  of  reinforcement  in  concrete  slabs.  The 
failure  occurred  shortly  after  1.00  p.m.,  with  no  warn- 
ing and  with  no  load  on  the  slab  except  the  weight  of 
the  slab  itself.  The  hotel  was  constructed  about  fif- 
teen years  ago  and  the  kitchen  section  was  two 
storeys  high,  both  floors  being  of  reinforced  concrete, 
one  resting  directly  on  the  sand  and  the  other  of  terra- 
cotta construction  supjiorted  on  cast  iron  columns.  The 
section  of  the  slab  that  failctl  was  an  8  in.  cinder  con- 
crete slab  reinforced  with  galvanized  iron  wire  mesh 
with  the  wires  spaced  4  in.  and  5  in.  on  centres,  one 
edge  resting  on  a  concrete  beam,  and  the  other  sup- 
ported on  a  brick  wall.  A  watcr])roofing  material  was 
laid  on  the  slab  and  a  walk  way  had  been  constructed 
over  part  of  the  collapsed  section. 

A  longitudinal  crack,  caused  by  the  corrosion  of  the 
metal,  developed  near  the  centre  of  the  slab  and  one 
half,  using  the  concrete  beam  as  a  hinge,  fell  down  to 
the  floor  below,  the  other  half  pushing  the  outside  wall 
over  and  falling  with  it  to  the  ground.  Along  the  edge 
of  the  erack  tlie  corrosion  of  some  of  the  wires  was 
clearly  visible,  some  being  almost  entirely  rusted 
through,  wliile  others  were  evidently  tension  failures 
shown  by  the  necking  and  cui)-shai>cd  fractures.  Fail- 
ure of  these  wires  occurred  because  of  the  extremely 
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Half  Million  Dollar  Church  in  Quebec 

Eglise  du  St.  Sacrement  will  be  Completed  Next  Year — A  Very 

Fine  Edifice  Carried  Out  in  Dressed  Granite — Details 

of  Architecture  and  Construction 


The  RR.PP.  du  Saint  Sacrement,  of  Quebec,  have 
under  construction  a  large  church  whicli  is  located  on 
Ste.  Foye  road,  near  the  entrance  to  Quebec  City,  by 
the  provincial  highway. 

Prom  an  architectural  point  of  view  it  has  been  de- 
signed by  Charles  Bernier,  architect,  of  Montreal,  in 
a  style  which  is  between  the  Romanescpie  and  the 
Gothic  in  the  13th  century.  Many  features,  of  course, 
have  been  modernized.  The  external  dimensions  are 
240  feet  for  the  length  and  90  feet  for  the  width,  while 
the  transept  is  122  feet  long.  The  facade,  which  is  40 
feet  wide  by  100  feet  high,  is  flanked  by  two  square 
towers,  '50  feet  wide  by  144  feet  high. 


Eglise  du  St.  Sacrement  as  it  will  arrear  when  completed" 

The  front  will  be  adorned  with  a  number  of  sculp- 
tured figures.  The  doors,  which  are  of  bronze  and  the 
copper  framing  for  all  the  windows  will  be  supplied 
by  McFarlane  and  Douglass,  of  Ottawa,  at  a  cost  of 
$20,000.00.  Over  the  main  entrance  will  be  placed  a 
large  mosaic  panel,  which  is  being  executed  by  the 
Daprato  Co.  of  Chicago. 

The  foundations  were  excavated  to  an  average 
depth  of  12  feet,  while  under  the  apse  they  were  taken 
down  to  a  depth  of  25  feet  so  as  to  provide  room  for 
the  heating  apparatus,  etc.  The  material  excavated 
was  found  to  be  shale  and  hard-pan.  The  foundation 
vv'alls,  with  footings  as  wide  as  12  feet  at  some  places, 
were  built  of  solid  concrete  up  to  the  level  of  the  origi- 
nal surface  of  the  ground;  over  2,000  cubic  yards  of 
concrete  were  used. 

Dressed  granite  from  Riviere  a  Pierre,  P.Q.,  and 
Beauce,  P.Q.,  is  being  used  exclusively  for  the  exterior. 
Some  55,000  square  feet  of  cut  stone  will  be  required 
and  the  cost  will  be  $102,000.00.  Hollow  terra-cotta 
and  1,500,000  common  bricks,  supplied  by  the  Citadel 
Brick  &  Paving  Block  Co.,  Limited,  of  Quebec,  will 
be  used  on  the  inside  lining  of  the  walls  and  towers. 

The  floors  and  roofs  are  supported  by  structural 
steel  framing  and  trusses  built  and    erected    by    the 


Eastern  Canada  Steel  and  Iron  Works,  Limited,  of 
Quebec,  at  a  cost  of  $41,000.00.  They  are  made  of 
hollow  reinforced  concrete  beams  furnished  by  the 
Canadian  Siegwart  Beam  Co.,  Limited,  of  Montreal. 
The  roof  covering  will  be  of  copper  and  has  been  con- 
tracted for  bv  Michel  Chouinard,  of  Montreal,  at  a  cost 
of  $15,000.00. 

The  interior  consists  of  a  large  nave,  with  "tri- 
forium,"  a  transept  of  the  same  height  and  two  lower 
aisles.  The  nave  will  be  192  feet  long,  42  feet  wide 
and  78  feet  high.  The  aisles  are  20  feet  wide  by  30 
feet  high.  The  choir,  which  is  5  feet  above  the  floor 
in  the  nave  and  aisle,  is  40  feet  deep.  The  basement 
or  crypt  contains  a  large  chapel  which  will  accommo- 
date 1,500  people.  It  has  a  clear  height  of  18  feet,  with 
vaulted  ceiling. 

Terrazzo  and  ceramic  will  be  used  all  over  the  floors, 
while  the  plinths,  at  the  base  of  the  walls,  and  all  the 
stairs  will  be  made  of  marble  slabs.  That  specialty 
will  be  handled  by  the  Lepage  Marble  Works.  Limited, 
of  Montreal,  at  a  co.st  of  $2.5,000.00. 

The  walls,  columns,  ceilings  and  vaults,  in  the  in- 
terior, will  be  finished  with  a  coating  of  special  cement 
mortar  laid  on  metallic  lath ;  imitated  joints  will  be 
moulded  in  the  plastering  which  will  give  the  impres- 
sion of  cut  sand-stone. 

That  church  will  be  ab.solutely  fireproof;  with  the 
exception  of  the  choir  stalls,  the  pews  and  the  organ, 


Ttie  ciiurch  under  construction. 

which,  of  course,  will  be  of  wood,  all  the  other  build- 
ing materials  used  in  its  construction  are  incom- 
bustible. 

The  heating  system  is  of  the  low  pressure  steam 
type.  The  boiler  is  located  in  the  basement  under  the 
rear  end  of  the  church;  it  Avill  furnish  steam  to  the 
church  and  to  the  convent  occupied  by  the  Fathers, 
which  is  a  six-storey  brick  building  standing  right 
behind  the  new  church.  The  radiators  in  the  church 
will   have  a    heating  surface  of  45,000  feet.     Jobin   & 
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Paquet,  Regd,  of  Quebec,  will  install  the  system  at  a 
cost  of  $22,000.00. 

The  organ  has  been  ordered  from  Casavant  Bros., 
of  St.  Hyacinthe,  P.Q.,  and  will  cost  around  $40,000.00. 

E.xcepting  the  organ  loft,  there  will  be  no  gallery, 
but  accommodation  will  be  provided  in  the  pews,  on 
the  main  floor,  for  2,000  people. 

The  general  contract  was  awarded  to  J.  L.  Pauteux, 
of  St.  Benoit,  P.Q.  Work  on  the  excavation  was 
started  in  the  spring  of  1920,  and  the  foundations,  as 
well  as  the  steel  structure,  were  erected  during  the 
following  season.  It  is  expected  that  the  exterior 
walls  and  roof  will  be  completed  before  the  coming 
winter.  The  inside  worlfs  will  then  be  executed  with- 
out delay  and  the  church  will  very  likely  be  open  to 
the  parishioners  by  the  end  of  1922. 

When  completed,  this  magnificent  church  will  have 
cost  over  $.500,000.00.  Oscar  Beaule,  architect,  of 
Quebec,  is  supervising  the  erection  and  is  looking  after 
the  details  of  construction. 


Hamilton,  Ont.,  Masons  Sign  Up 
with  Contractors'  Association 

The  decision  on  the  wages  question  between  the 
General  Contractors'  Section  of  the  Association  of 
Canadian  Building  &  Construction  Industries,  Ham- 
ilton Branch,  and  the  Bricklayers'  and  Masons'  Un- 
ion, of  Hamilton,  which  has  been  hanging  fire  for  some 
time,  was  brou'ght  to  a  head  on  October  25  by  the  ar- 
rangement of  an  agreement  under  which  the  union 
accepts  the  standard  of  90  cents  an  hour.  The  agree- 
ment is  in  force  from  November  1,  1921,  to  April  1, 
1923,  but  the  rate  of  wages  is  only  fixed  until  April  1, 
1922.  The  agreement  provides  that  in  January,  1922, 
negotiations  shall  be  undertaken  between  the  two 
parties  as  to  the  rate  to  be  paid  after  April  1,  1922. 
In  this  way,  the  new  rates  will  be  determined  before 
the  old  ones  cease  to  function — a  much  more  satis- 
weefactory  arrangement  for  both  sides.  The  44-hour 
week  is  recognized  as  standard,  extra  time  being  con- 
sidered time-and-a-half. 

Section  8  of  the  agreement  is  important  in  that  it 
provides  that  there  shall  be  no  cessation  of  work  pen- 
dinjg  any  dispute.  A  joint  arbitration  board  is  pro- 
vided to  endeavor  to  adjust  points  at  issue,  and  in  case 
of  non-agreement,  the  International  Union  is  to  be 
called  in.  In  no  case  is  work  to  be  discotinued  by  the 
men  during  these  negotiations. 

Another  important  section  of  the  agreement  reads 
to  the  efifect  that  the  labor  union  recognizes  the  Ham- 
ilton Branch  of  the  Association  "as  the  only  author- 
itative body  in  the  district,  representing  employers 
of  masons  for  the  purpose  of  making  this  or  any  agree- 
ment affecting  the  trade,  or  any  changes  to  be  made 
in  same  from  time  to  time."  \ 


International  Bridge  Project 

A  Board  of  Directors,  consisting  of  Detroit  and 
Windsor  men,  was  elected  recently  to  supervise  the 
international  bridge  project  between  these  two  cities. 
The  Canadian  officers  included:  Hiram  II.  Walker. 
Charles  S.  King,  A.  F.  Healy,  Dr.  J.  O.  Reaume,  and 
Charles  Evan  Fowler,  the  latter  the  chief  engineer 
in  charge  of  the  design  and  construction  of  the  bridge. 


WORCESTER   FIRE   EXTINGUISHER   CO.   OPENS 
MONTREAL  OFFICE 

The  Worcester  Fire  Extinguisher  Company,  Ltd., 
have  opened  Montreal  offices  at  137  McGill  street 
under  the  management  of  Mr.  S.  Skidmore.  Mr.  Skid- 
more  is  well  known  in  the  province  of  Quebec,  having 
been  engaged  in  the  fire  extinguisher  business  in  that 
locality  for  a  number  of  years.  This  firm  will  act  as 
sole  Canadian  agents  for  the  Roekwood  Sprinkler 
Company,  of  Boston,  Mass. 


Mr.  F.  Jno.  Bell  Resigns 

Announcement  is  made  of  the  resignation  oi  Mr.  F.  Jno. 
Bell  as  president  and  general  manager  of  Canada  Wire  & 
Cable  Company,  Toronto,  manufacturers  of  electrical  wires 
and  cables,  with  factories  at  Leaside,  Ontario,  and  branch 
oflfices  in  different  cities  of  the  Dominion  from  Halifax  to 
Vancouver.  Mr.  Bell  has  also  resigned  as  president  and 
general  manager  of  Leaside  Engineering  Co.,  which  corpor- 
ation controls  the  cable  company  and  other  firms,  including 
Leaside  Munitions  Co.,  manufacturers  of  shells  during  the 
war  for  the  British  and  American  Governments.  Prior  to 
joining  the  cable  company  in  1913  Mr.  Bell  was  general 
inanag'er  and  secretary  of  British  Canadian  Power  Co., 
supplying  electric  power  and  compressed  air  to  the  silver 
mines  of  Cobalt  and  South  Lorain  in  the  Northern  Ontario 
Mining    District. 


New  Catalogues 

Gillis  &  Geoghegan,  Sherbrooke,  Quebec,  have  just  issued 
a  new  20  page,  syi  Xll  inch  two-color  catalog.  It  is  fully 
illustrated  with  photographs  of  actual  installations  of  G  &  G 
Telescopic  Hoists,  as  used  for  handling  ash  cans,  barrels, 
trays  and  other  loads.  It  also  contains  two  forms  of  specifi- 
cation for  each  model,  one  a  very  short  form  and  another 
which  describes  the  various  parts  of  a  complete  Telescopic 
Hoist  installation.  Any  one  interested  may  obtain  a  copy 
by   writing   the   firm. 


Personal 

Mr.  C.  L.  Trimmiugbam,  who  is  agent  for  the  Ontario 
Gypsum  Company  in  the  province  of  Quebec,  is  now  located  at 
14  St.  John  Street,  Montreal. 

Mr.  8.  L.  Squires,  of  Toronto,  chairman  of  the  executive 
of  the  Canadian  Good  Roads  Association,  addressed  the  fall 
meeting  of  the  Eastern  Townships  Associated  Boards  of  Trade, 
held  recently  at  Sutton,  P.Q.,  on  the  subject  of  "Good  Roads."' 
Other  speakers  who  dealt  with  the  above  subject  were  Senator 
Geo.  C.  Foster;  Mr.  C.  A.  Smith,  road  commissioner  of  Bristol, 
N.H.;  Hon.  Mr.  Vilas;  W.  B.  Oliver,  M.LJV.;  CoL  Payne,  Oran- 
by;  and  P.  Duboyce,  of  Richmond,  P.Q. 

Mr.  J.  C.  Townley,  formerly  district  manager  of  the  Pitts- 
burgh office  of  the  Cement-Gun  Co.,  Inc.,  sailed  for  Holland 
October  15th,  where  he  will  take  up  his  duties  as  general  man- 
ager of  the  International  Cement-Gun  Company.  The  Interna- 
tional Cement-Gun  Company  has  been  recently  organised  to 
handle  the  foreign  business  for  the  Cement-Oun  Company,  Inc., 
with  the  exception  of  Canada,  Mexico  and  Cu1>a.  The  addrvas 
of  the  company  is  50  Maria  Plaats,  I'frecht,  Holland. 

Mr.  A.  C.  Trory,  formerly  with  the  Dickie  Construetion 
Co.,  Ltd.,  at  Toronto,  has  gone  into  the  general  contracting 
business  on  his  own  account,  with  office  in  Gait,  Ont.  Hr. 
Trory  has  just  secured  a  contract  for  the  erection  of  an  arena 
for  the  Gait  Athletic  Association  at  an  estimated  cost  of 
$90,000,  Work  has  begun  on  the  foundations,  and  it  is  hoped 
to  have  the  building  completed  by  the  first  of  February,  IMS. 
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In  addition  to  the  company  montioned  above,  Mr.  Trory  li^ 
had  experience  with  P.  H.  Becord  &  Sons  of  Brantford;  the 
J.  D.  Kvans  Engineering  Co.  of  New  York  City:  tlie  Imperial 
Construction  Co.,  Toronto;  tlie  W.  C.  Kdwards  Co.,  Ottawa;  and 
the  Ueury  Morgan  Co.,  Montreal. 


Obituary 

Sir  John  Kennedy,  prominent  consulting  engineer,  of 
Montreal,  died  recently  at  that  city,  aged  83.  Deceased,  who 
was  born  at  Spencerville,  Ont.,  built  the  first  double-track  rail- 
way in  Canada,  the  line  from  Glencoe  to  Windsor.  He  had  been 
connected  with  the  port  of  Montreal  for  46  years,  retiring  from 
business  life  in  1907,  due  to  failure  of  his  sight,  which  later 
developed  into  total  blindness.  Previous  to  his  connection  with 
the  harbor  development,  deceased  was  chief  engineer  of  the 
Great  Western  Railway  System,  at  that  time  the  largest  sys- 
tem in  Canada.  He  graduated  from  McGill  University  60 
years  ago. 


Trade  Incorporations 


The  People  Construction  Co.,  Ltd.,  with  liead  office  at 
Montreal,  capital  $50,000,  to  carry  on  the  business  of  general 
contractors. 

Th€  M.  &  H.  Construction  Co.  Ltd.  with  head  oflice  at 
73  Pearl  St.,  Toronto,  capital  $50,000,  to  carry  on  the  business 
of  general  contractors. 

Ontario  Foundation  &  Engineering  Co.  Ltd.,  with  head 
office  at  Toronto,  capital  $50,000,  to  carry  on  the  business 
of  contractors,   builders   and   manufacturers. 

Notice  of  the  incorporation  of  the  Burrard  Dry  Dock 
Company,  Limited,  at  Vancouver,  N.  C.  appeared  in  a  recent 
issue  of  the  "Canada  Gazette".  The  company  is  capitalized 
at  $1,000,000,  with  head  office  at  North  Vancouver.  They 
wHl  construct  a  dry  dock  at  Vancouver  harbor. 


Mainly  Constructional 

Eait  and  West — From  Coast  to  Coast 


Fire  losses  in  Canada  during  tlie  week  ended  October  19th 
are  estimated  by  the  Monetary  Times  at  $509,750,  compared 
with  $184,900  the  previous  week. 

The  Toronto  Plumbing  Supply  Company  has  opened  an 
office  and  warehouse  at  1218  Dundas  St.  W.  Mr.  Atkinson  is 
the  manager. 

That  the  housing  scheme  is  progressing  favorably  at  Ham- 
ilton, Ont.,  is  indicated  by  a  recent  report  which  states  that 
requests  for  loans  for  houses  totalling  approximately  $100,000 
in  value  have  been  recei\5i(d. 

The  Canadian  National  Eailways,  it  is  stated,  has  an- 
nounced that  the  much  desired  branch  line  between  Kamloops, 
B.C.,  and  Kelowna,  B.C.,  will  be  commenced  this  fall,  bridge 
equipment  being  already  on  the  way. 

The  Canadian  Pacific  Railway  Company  has  presented  the 
town  of  Ingersoll,  Ont.,  with  a  7-acre  gravel  pit,  in  return  for 
a  quantity  of  gravel  taken  from  a  corporation  pit  several  years 
ago. 

A  recent  report  states  that  a  meeting  of  several  New  York 
manufacturers  and  financiers  has  been  called  for  November 
14th,  at  that  city,  to  further  the  interests  of  the  St.  Lawrence 
River  development  scheme. 


The  Pacific  Coast  Association  of  Building  Owners  and 
Managers  opened  a  two-day  conference  at  Vancouver  on  Kri- 
ilay,  Oct.  21st.  This  is  the  first  time  this  association  has  met 
on  the  Canadian  side  of  the  line. 

A  report  made  public  recently  is  to  the  effect  that  Keu- 
ter's  correspondent  at  Cape  Town,  South  Africa,  has  officially 
announced  that  the  contract  for  the  erection  of  36  grain  ele- 
vators in  that  country  will  be  placed  with  a  Canadian  contrac- 
tor, subject  to  certain  formalities. 

The  Stephen  Construction  Company,  of  St.  John,  N.B., 
liave  taken  over  the  Lee  Brickyard,  at  East  St.  John,  and  in- 
tend thoroughly  overhauling  the  plant  and  installing  new  equip- 
ment of  improved  type.  The  property  includes  twenty-five 
acres  of  land  and  has  a  half-mile  frontage  on  Courtenay  Bay. 

The  principals  behind  the  recent  drive  to  secure  $45,000 
for  the  equipment  of  the  Fraser  Memorial  Hospital  and  other 
expansion  work  at  the  Victoria  Public  Hospital,  Fredericton, 
N.B.,  have  been  successful  in  obtaining  the  desired  funds;  in 
fact,  their  objective  has  been  over-subscribed. 

Plans  for  the  construction  of  an  $800,000  technical  school 
to  serve  the  municipalities  of  Wind.sor  and  Walkerville,  Ont., 
have  been  approved  by  the  Joint  Technical  School  Board,  and 
a  sf.art  on  the  breaking  of  ground  at  the  site,  Elsmere  Avenue 
and  Giles  Boulevard,  is  anticipated  within  a  few  weeks. 

The  new  technical  school  at  Niagara  Falls  was  formally 
opened  about  two  weeks  ago  by  Dr.  Grant,  Minister  of  Educa- 
tion, with  several  school  authorities  and  prominent  loc-al  busi- 
ness men  in  attendance.  The  school,  when  fully  e(iuipiied,  will 
have  cost  $250,000. 

Messrs.  F.  Chapman  Cleniensha,  of  Regiua,  and  W.  .S.  All- 
ward,  of  Toronto,  were  the  joint  winners  in  the  Dominion  com- 
jietition  for  designs  of  battlefield  memorials  for  erection  on 
tlie  site  of  the  eight  famous  Canadian  battlefields  in  France 
and  Flanders.  Seventeen  designs  were  submitted  by  architects 
and  sculptors  from  all  over  Canada. 

For  the  purpose  of  obtaining  information  and  general  data 
in  respect  to  the  project  to  lower  the  waters  of  Lesser  Slave 
lake,  north  of  Edmonton,  Mr.  E.  Brydone  Jack,  of  Victoria, 
superintending  engineer  for  Western  Canada,  of  the  federal 
department  of  public  works,  was  in  Edmonton  recently,  accom- 
panied by  Mr.  J.  E.  St.  Laurent,  also  a  government  engineer, 
of  Winnipeg. 

The  Great  War  Veteran 's  Association,  at  its  recent  con- 
vention in  Port  Arthur,  adopted  a  resolution  to  petition  the 
Dominion  government  to  amend  the  Land  Settlement  Act  to 
enable  returned  soldiers  to  borrow  amounts  sufficient  to  build 
their  own  homes,  at  the  same  rate  and  under  the  same  condi- 
tions as  the  soldier-farmers  receive  them. 

One  of  the  largest  dredges  in  the  world  is  at  present  Hear- 
ing completion  at  the  yards  of  the  Canadian  Vickers,  Ltd.,  at 
Montreal,  and  is  expected  to  be  handed  over  to  the  owner,  the 
department  of  marine  and  fisheries,  in  a  few  weeks.  It  will 
probably  be  operated  on  the  ship  channel  below  Quebec,  and 
will  leave  for  that  port  immediately  on  delivery.  The  dredge 
is  284  feet  long  between  perpendiculars,  and  292  feet  long  over 
all,  with  a  breadth  of  48  feet  and  a  depth  of  201^  feet. 

The  Michigan  Pikes'  Association  has  decided  to  carry  out 
its  annual  scheme  of  circuiting  one  of  the  Great  Lakes  with  a 
tour  in  the  interests  of  better  highways  and  the  popularization 
of  through  touring  routes  next  year.  The  1922  tour  will  be 
around  Lake  Michigan;  the  1921  event  was  around  Lake  Su- 
perior, and  the  1920  was  a  circuit  of  Lake  Huron.  The  event, 
as  in  all  previous  years,  will  start  from  Detroit  and  finish  there. 
The  tentative  date  is  July  9.  and  it  is  planned  to  make  it  a 
15-day  campaign.  Mr.  W.  D.  Edenburn  will  be  in  charge  of  the 
tour. 
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A  Reserve  Building  Fund  for  Periods 

of  Depression 

Our  neighbors  to  the  south  recently  held  a  confer- 
ence on  the  unemployment  situation.  Some  of  the  most 
important  industrialists  in  the  United  States  were 
present,  a.s  the  conference  was  called  on  the  expressed 
wish  of  President  Harding.  The  secretary  of  the  con- 
ference, Mr.  E.  E.  Hunt,  recently  made  the  following 
logical  statement:  "If  all  branches  of  public  works 
and  construction  work  of  public  utilities  could  sys- 
tematically put  aside  financial  reserves,  in  prosperity, 
to  be  used  for  improvements  and  expansion  in  depres- 
sion, the  recurring  periods  of  business  depression  might 
be  avoided,  or  at  least  greatly  decreased,  and  the  con- 
sequent unemployment  of  labor  might  be  much  less 
serious  and  widespread."  Continung,  Mr.  Hunt  urged 
that,  if  we  maintain  a  reserve  of  only  10  per  cent,  of 
our  average  annual  construction  expenditures,  we 
could  almost  iron  out  the  fluctuations  in  employment. 

This  suggestion  of  Mr.  Hunt's  is  well  worthy  of  at- 
tention. After  all.  he  is  merely  suggesting  a  policy 
that  would  be  entirely  in  line  with  that  of  many  private 
organizations  to-day".  There  are  few  indu.stries,  for 
example,  that  do  not  lay  aside  reserves  for  a  rainy  day. 
More  particularly,  perhaps,  is  this  seen  in  the  study  of 
the  financial  reports  of  large  corporations.  Frequently 
profits  running  in  the  noigliborhood  of  -0,  2;').  even  'lO 
per  cent,  are  made  in  certain  years,  but  the  manage- 
ment does  not  consider  it  wise  to  pay  this  all  out  to  the 
shareholders.  They  foresee  years  ahead  when  there 
may  be  no  profits  or  there  may  be  acttuil  losses.  Conse- 
quently a  dividend  reserve  is  built  up  to  carry  the 
investors  over  the  lean  period.  There  are  some  very 
satisfactory  examples  of  that  among  the  Canadian  in- 
dustrial class  right  now.    For  example,  the  steel  trade 


has  gone  through  one  of  the  worst  depressions  in  its 
history,  yet  one  of  our  largest  companies  has  given 
assurance  to  its  shareholders  that  they  had  prepared 
for  this  period  by  setting  aside  from  the  larger  profits 
of  former  years. 

It  may  not  be  so  ea.sy  to  set  aside  a  certain  portion 
of  the  money  available  for  construction  work,  but  it 
may  look  more  difficult  than  it  really  is.  To  begin 
with,  the  periods  of  depression  are  fairly  well  marked. 
Past  history  indicates  clearly  enough  that  boom  and 
depression  follow  one  another  with  irresistible  cer- 
tainty. Where  is  the  impossibility  in  the  Dominion  or 
provincial  governments,  in  boom  times,  mapping  out 
their  building  program  for  the  coming  year,  providing 
the  money  in  the  u.sual  way  and  then  setting  aside, 
say,  5  per  cent,  of  it — to  be  added  to  next  year,  if  the 
boom  continues,  or  to  be  drawn  upon  if  the  cycle  of 
changes  has  brought  us  around  to  a  period  of 
depression  1 

Periodic  depressions,  just  like  private  financial  cala- 
mities, are  the  result  of  a  lack  of  proper  foresight.  The 
individual  or  the  corporation  that  makes  it  a  fixed 
policy  to  set  aside  something  each  year  for  a  rainy  day, 
doesn't,  later  in  life,  find  himself  or  itself  cast  upon 
the  shores  of  poverty  and  senility.  It  is  by  a  judicious 
policy  that  we  iron  out  the  bulges  in  the  life  curve, 
whether  that  curve  refers  to  the  individual,  private 
corporation,  or  the  nation  as  a  whole.  Unemployment 
is  an  economic  waste,  an  absolute  loss  of  national 
wealth,  just  as  much  as  a  big  fire  is.  This  is  a  big 
enough  i)roblem  for  our  governing  bodies  to  take  hold 
of  vigorously. 

The  present  moment  is  not,  of  course,  the  time  to 
advocate  the  setting  aside  of  reserves.  On  the  other 
hand,  we  are  just  emerging  from  a  period  which  has 
impressed  upon  us  the  necessity  for  guarding  against 
the  recurrence  of  such  difficult  times,  and  we  should  be 
wise  enough  to  profit  by  experience  and  plan  to-day 
for  the  conditions  to  be  met  in  the  future. 

Regulations  Governing   Importation  of 
Construction    Materials 

The  following  service  letter  issued  by  the  .Associ- 
ation of  Canadian  Building  and  Construction  In- 
dustrie.'; i.s  of  interest  to  ever}-  contractor  who  buys 
material  and  e(|uipment  from  foreign  manufacturers: 

The  attention  of  our  members  is  directed  to  a 
cu.'^oms  tariff  amendment  which  comes  into  force 
Decem'ber  31st,  1921.  It  provides  that  all  goods 
imported  into  Canada  which  are  capable  of  being 
marked  without  injury  shall  be  so  marked  as  to  in- 
dicate the  country  of  origin.  Penalties,  to  be  imposed 
on  the  im])i>rter  are  provided  for  non-compliance  with 
the  regulations  issued  by  the  department  of  customs 
and  excise. 

Pending  publication  'by  the  department  of  sutn- 
mary  of  various  rulings,  which  have  been  given,  we 
have  received  the  following  letter  from  the  com- 
missioner of  customs  in  reply  to  our  special  enquiry. 

"  I  have  the  honour  to  acknowledge  the  receipt 
of  your  letter  of  the  28th  instant,  with  regard  to  the 
indication  of  the  country  of  origin  required  on  certain 
products  innported  by  members  of  your  Association. 
In  reply  I  beg  to  advise  you.  as  follows,  with  regard 
to  the  marking  required  on  the  commodities  referred 
to: 

"  Eaich  of  the  following  articles  to  have  the  required 
indications  of  the  country  of  origin  thereon:     Doors, 
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No.  68 


Canada's  Engineers — Geo.  F.  Porter 


McGill  University,  on  October  13,  conferred  upon  Mr. 
George  F.  Porter,  chief  engineer  of  the  Canadian  Bridge 
Company,  of  Walkerville,  Ont.,  the  honorary  degree  of 
Doctor  of  Laws,  in  recognition  of  his  outstanding  engin- 
eering ability  in  connection  with  the  building  of  the  Que- 
bec Bridge. 

Mr.  Porter  is  a  remarkable  example  of  native  ability 
and  industry.  Unlike  most  engineers,  he  did  not  have  the 
benefit  of  a  college  education,  his  schooling  being  limited 
to  that  available  In  his  youthful  days  in  the  public 
schools  of  Detroit.  By  constant  study  and  hard  work, 
he  qualified  himself  for  the  engineering  profession  and  is 
now  recognized  as  one  of  the  foremost  bridge  engineers 
in  the  world,  his  fame  resting  securely  on  his  achieve- 
ment in  the  successful  design,  manufacture  and  erection 
of  the  Quebec  Bridge. 

He  was  bom  in  Detroit,  on  October  7  1862,  and  edu- 
cated in  the  public  schools  there.  His  professional  career 
includes  his  employment  by  Mason  L.  Brown,  civil  engin- 
eer of  Detroit,  in  general  practice  from  1885  to  1894,  and 
for  the  following  years  he  was  employed  by  the  Detroit 
Bridge  and  Iron  Works,  going  to  The  Keystone  Bridge 
Works,  Pittsburg,  Pa.,  in  1896.  .He  returned  to  the  De- 
troit Bridge  and  Iron  Works  in  1897  and  was  closely  con- 
nected with  the  construction  of  the  Victoria  Jubilee 
bridge  at  Montreal  and  the  International  bridge  over 
the  Niagara  River  at  Bridgeburg,  Ont.  In  1900,  he  assist- 
ed in  the  founding  and  organizing  of  the  Canadian  Bridge 
Company,  Limited,  WalkervUle,  and  continued  with  this 
company,  in  charge  of  the  draughting  department  until 
January  1,  1909.  During  this  period  the  company  built 
many  of  the  Important  railroad  and  highway  bridges  in 
Canada,  Including  the  Lethbridge  Viaduct  for  the  Cana- 
dian Pacific  Eallway — the  greatest  structure  of  its  kind 
in  the  world. 

In  January,  1909,  he  was  appointed  to  the  staff  of 
the  Board  of  Engineers  appointed  by  the  Dominion  gov- 
ernment to  design  a  bridge  to  cross  the  St.  Lawrence 
Elver,  near  Quebec,  to  replace  the  one  that  had  failed 
In  1907.  In  this  connection  he  had  charge  of  the  draught- 
ing department  and  was  largely  responsible  for  designing 
the  details.  The  board  having  completed  their  design  in 
June,  1910,  he  was  appointed  by  the  Canadian  and  Domin- 
ion Bridge  Companies,  who  combined  their  interests  to 
tender  on  the  work,  to  prepare  estimates  and  work  out 
details  for  a  competitive  design.  The  tenders  were  sub- 
mitted in  competition  with  three  other  bridge  companies 
and,  after  careful  consideration,  the  contract  was  awarded 
to  the  St.  Lawrence  Bridge  Company,  the  corporation 
formed  to  combine  the  interests  of  the  Dominion  and 
Canadian  Bridge  Companies. 

Owing  to  dlflicultles  encountered  in  building  the  main 


piers,  it  was  decided  to  increase  the  length  of  the  main 
span,  and  thought  advisable  to  make  some  changes  in 
the  general  outline  as  well.  Mr.  Porter  prepared  the  out- 
line of  the  bridge  as  now  built  which  received  the  final 
approval  of  the  contracting  parties.  This  necessitated  a 
great  amount  of  additional  work  in  the  preparation  of 
the  final  plans.  As  engineer  of  construction  of  the  comp- 
any he  had  direct  charge,  organizing  and  executing  all 
the  work  in  connection  with  the  design,  fabrication  and 
erection,  including  the  construction  of  the  special  shop, 


Mr.  Geo.  F.  Porter 

and  erection  equipment  required  for  the  execution  of 
the  work. 

In  May  and  June,  1918,  when  the  bridge  was  near  its 
final  completion,  Mr.  Porter  was  sent  by  the  courtesy  of 
the  St.  Lawrence  Bridge  Company  to  give  illustrated 
talks  on  the  erection  of  the  bridge  before  many  of  the 
branches  of  the  Engineering  Institute  of  Canada,  and  also 
before  many  engineering  societies  of  the  United 
States. 

Mr.  Porter  is  a  member  of  the  Detroit  Engineering 
Society,  the  Engineering  Institute  of  Canada,  American 
Society  of  Civil  Engineers  and  the  American  Railway 
Bridge  and  BuUdlng  Association. 


window  sash,  shovels  and  picks,  iron  pipe,  iron  pipe 
fittings. 

■'  The  following  articles  are  not  required  to  be 
marked :  Rough  lumber,  dressed  lumber,  marble  and 
stone  in  the  rough,  face  brick,  rough  brick,  enamel- 
led brick  and  tile,  hollow  building  'brick. 

"  The  following  commodities,  if  imported  in  com- 
pliance with  the  provisions  of  section  18  of  the 
regulations,  would  be  exempt  from  marking :  Sheet 
metal,  steel  for  reinforcing,  structural  steel. 


'■  The  following  articles  will  be  required  to  have  an 
indication  of  the  country  of  origin  on  each  package 
or  container:  Portland  cement,  wall  plaster,  lime, 
jiaints,  oils,  glass  for  glazing,  locks,  bolts,  nails  and 
screws. 

Each  of  the  following  articles  have  the  required 
indication  of  the  country  of  origin  on  a  name  plate 
securely  affixed  thereto,  or  stamped  or  stencilled  on 
the  principal  part  thereof:  Mechanical  mixers  and 
mechanical  hoists.'' 
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Up-to-the-Minute  Design  for 
New  Hosiery  Factory 

Plant  of  the  Holeproof  Hosiery  Company  of  Canada,  Ltd.,  London,  Ont., 

Combines  Every  Feature  That  Will  Make  Employees  Comfortable 

f?nd  Efficient — First  Unit  of  an  Aesthetic  Group  of  Buildings 

n.  p.  ELLIOTT,  Consulting  Engineer,  Toronto  and  London,  Ont. 
LOCKWOOD,  GREENE  &  CO.  of  CANADA,  LTD.,  Associate  Engineers,  Montreal,  P.  Q. 


Engineers  in  designing  a  building  to  be  used  for 
manufacturing  mus't  be  guided  b}'  certain  general 
instructions  from  the  owners.  In  many  cases  these 
instructions  merely  refer  to  the  size  or  capacity  of 
the  manufacturing  plant,  no  special  attention  being 
paid  to  the  general  architectural  features  of  the  ex- 
terior and  the  sanitary  arrangements  and  devices  for 
the  comfort  and  safety  of  the  employees  are  the  min- 
imum called  for  by  provincial  and  municipal  laws 
and  ordinances.  Many  employers  of  labor  have  found 
however,  that  the  employees  are  more  efficient  and 
that  a  higher  class  of  labor  can  be  obtained  if  not 
only  the  hest  facilities  are  provided  for  carrying  out 
the  work  in  the  way  of  labor,  tools,  and  efficient  ar- 
rangements of  all  kinds  ibut  also,  if  the  work  rocrms 
are  clean,  well  ventilated,  well  lighted  and  comfort- 
ably heated-  Many  of  the  largest  employers  go  a 
step  farther  and  are  of  the  opinion  that  it  pays  to  con- 
sider the  aesthetic  features  for  the  interior  and  ex- 
terior both  for  the  advertising  value  and  for  the  eff- 
ect upon  the  employees. 

The  owners  of  the  Holeproof  Hosiery  Co.,  London, 
Ont.,  instructed  their  engineers  to  design  a  plant 
w*hich  would  be  the  most  convenient  and  efficient 
that  it  was  possi'ble  to  build  and  that  would  embody 


everything  possible  for  the  health,  safety,  conven- 
ience and  comfort  of  its  employees.  They  stipulated 
that  the  buildinfg  should  have  a  pleasing  exterior  and 
should  follow  the  lines  of  some  established  order'  of 
architecture  and  that  the  effect  should  be  obtained  by 
the  general  lines,  proportions  and  disposit'on  of  the 
masses  rather  than  by  artificial  ornamentation. 

After  considering  the  present  and  probable  future 
requirements  of  the  business,  the  engineers  made  a 
block  plan  showing  five  buildings  each  approxJraalely 
of  the  size  of  the  first  unit  to  be  erected.  The  build- 
ing which  is  the  subject  of  these  notes  has  a  frontage 
of  150  feet,  a  depth  of  85  feet  and  has  four  stories  and 
basement.  The  next  unit  to  be  erected  will  complete 
the  front,  making  it  .symmetrical  in  relation  to  the 
tower.  The  remaining  three  buildings  with  the  units 
already  mentioned  will  make  a  U-shaped  group  with 
the  shipping  and  receiving  platforms,  driveways,  rail- 
road sidings  and  underground  coal  bunkers  in  the 
court.  The  present  unit  includes  the  underground 
coal  bunkers,  central  steam  plant,  etc.  There  is  a 
switch   track   which   reaches   four   railroads- 

The  building  is  of  reinforced  concrete,  flat  slab 
construction.        The    tower   houses    a   30,000   gallon 


The  new  plant  of  the  Holeproof 
Hosiery  Co.  has  been  designed  to 
l)e  more  than  strictly  utilitarian. 
Pleasing  architecture  gives  it 
character  and  has  an  important 
beneficial  effect  on  the  workman- 
ship of  employees.  The  unit  shown 
will  ultimately  be  extended,  making 
the  building  symmetrical  with  the 
tower. 
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sprinkler  tank   in   its  upper  story  and   the   two  8,000 
gallon  tanks  for  soft  water  in  its  lower  storey. 

'i"he  whole  exterior  of  the  building  is  veneered 
with  Don  Valley,  oriental  rug,  pressed  brick,  spec- 
ially selected.  It  is  trimmed  with  the  best  quality 
Bedford  stone  (Indiana  limestone). 

The  general  dimensions  of  this  building  as  already 
given  were  chosen  to  suit  manufacturing  require- 
ments. The  heights  from  floor  to  floor  are  greater 
than  usual  and  were  considered  proper  for  light  and 
ventilation :  Basement,  10  feet ;  first,  second  and  third, 
14  ft.  6  ins. ;  fourth,  16  ft.  The  height  of  the  tower  is 
114  feet  above  the  sidewalk. 

In  order  to  leave  the  floors  entirely  unobstructed 
the  stairways,  toilets,  elevator  shafts  and  ventilating 
ducts  are  kept  at  one  end  and  occupy  a  space  of 
twelve  feet  running  clear  across  the  width  of  85  feet. 
An  extra  stairway  is  built  in  a  shaft  outside  the  rec- 
tangle of  the  buildiing.  The  columns  are  27  feet 
apart. 

The  dye  house  is  ujx)n  the  top  floor  and  the  work- 
ing floor  of  this  department  consists  of  heavy  wood 
slats  about  18  inches  above  the  solid  floor-  Under 
the  whole  dye  house  is  a  tank,  18  ins.  deep  lined  with 
1^  ins.  of  Trinidad  Lake  asphalt.  This  tank  is  form- 
ed of  concrete  and  properly  drained  to  floor  drains  and 
prevents  danger  of  any  leakage  to  the  floors  below. 
The  steam  dryers  for  drying  and  shaping  the  dyed 
goods  and  the  stock  rooms  for  undyed  goods  are  also 
located  on  this  floor.  The  winding,  knitting,  ribbing 
and  cutting  departments  are  on  the  third  floor.  Mat- 
ing and  'boxing;  loopin'g,  inspection  and  mending  are 
on  the  second  floor.  The  general  and  private  offices, 
box  storage,  finished  goods  storage,  shipping  and  re- 
ceiving rooms  are  on  the  first  floor  The  basement 
is  used  chiefly  for  the  storage  of  raw  stock. 

The  general  and  private  offices  and  red  cross  room 
extend  along  the  whole  front  of  the  building  and  are 
finished  in  hardwood,  and  furnished  and  decorated  in 
a  manner  that  would  do  credit  to  a  set  of  banking 
offices. 

The  whole  interior  of  the  building,  except  the 
offices,  is  painted  with  mill  white  enamel.  The  walls 
partitioning  the  offices  from  the  rest  of  the  first  floor 
are  of  gypsum  block  plastered.  The  portion  around 
the  dye  house  is  of  the  same  material  with  special 
waterproof  plaster  and  waterproof  enamel  paint.  All 
stair  and  elevator  enclosures  are  brick  walls  and  open- 
ings are  protected  by  fire  doors.  The  partitions  sur- 
rounding the  lunch  rooms  and  locker  rooms  on  the 
second  floor  are  of  cypress  and  glass,  the  cypress 
being  finished   natural   color. 

Lunch  Rooms,  Locker  Rooms,   Smoking   Room 

As  the  majority  of  the  employees  are  women,  spec- 
ial attention  was  given  to  the  lunch  room  and  locker 
rooms  for  these.  There  i's  also  a  smokinjg  room  and 
lunch  room  for  men,  which  is  served  from  the  same 
kitchen.  These  rooms  are  all  on  the  second  floor  and 
occupy  a  space  34  feet  by  120  feet.  These  rooms  are 
all  beautifully  finished  with  cypress  and  the  kitchen 
contains  all  modern  conveniences  for  preparing  and 
serving  meals,  such  as  electric  dish  washer,  steam 
tables,  steam  heated  plate  cupboards,  steam  heated 
tea  and  cofi'ee  urns,  etc.,  etc.  These  rooms  are  ar- 
tificially ventilated  in  such  a  manner  that  there  is 
always  a  strong  current  of  air  flowing  to  the  lunch 
rooms  and  from  the  lunch  rooms  to  the  kitchen. 

Heating  and  Ventilating 

The  building  is  heated  by  low  pressure  steam  in 


wall  radiators.  These  are  automatically  controlled 
by  thermostats,  which  hold  the  temperature  at  the 
proper  degree-  Fresh  air  is  taken  from  outside  and 
by  means  of  a  centrifugal  fan  drawn  through  a  "Car- 
rier Ty]>e"  air  washer.  This  air  is  passed  througli 
tempering  and  heating  coils  which  by  means  of  ther- 
mostats control  not  only  its  temperature  but  its  hum- 
idity. In  the  cold  weather  this  fresh  air  is  heated  to 
approximately  the  temperature  inside  the  building. 
In  the  hot  weather  the  air  is  cooled.  This  ventilating 
system  makes  it  possible  to  change  the  air  in  the  buil- 
ding once  in  twelve  minutes  thus  making  five  com- 
plete changes  per  hour  and  hence  the  atmosphere  in- 
side the  building  is  at  all  times  delightfully  clean  and 
fresh  and  of  the  proper  humidity  irrespective  of  wea- 
ther conditions.  The  fan  and  air  washer  with  con- 
trol apparatus  are  situated  in  the  basement. 

Special  attention  is  given  to  the  ventilation  of 
the  dye  house  on  account  of  the  large  amount  of  steam 
fiom  the  vats.  Fresh  air  is  passed  over  heatng  coils 
and  by  means  of  a  centrifu'gal  fan,  located  in  a  pent 
house  on  the  roof,  this  heated  air  is  blown  across  the 
dye  house-  Another  fan  sucks  out  the  air.  It  is  pos- 
sible to  completely  change  the  air  every  three  minutes 
and  as  the  fresh  air  is  heated  no  fog  is  created. 

Four  36  inch  disk  fans  located  in  pent  houses  on 
the  roof  suck  the  air  from  the  drying  room. 

Boiler  House,  etc. 

After  much  consideration,  it  was  decided  to  have 
the  boiler  house  located  under  the  building.  The 
chief  rea.son  for  this  was  to  avoid  interfering  with  the 
contemplated  block  plan  for  future  buildings.  A  sec- 
tion of  the  basement  was  therefore  excavated  to  such 
a  depth  as  to  allow  a  ceiling  height  of  about  24  feet. 
The  owners  gave  particular  instructions  that  the 
boiler  room  should  be  protected  from  any  chance  of 
water  seepage  through  the  walls  or  floor  In  con- 
structing the  walls,  a  12  inch  concrete  -wall  was  first 
erected  and  a  6  inch  concrete  floor  was  laid.  A  sheet 
of  special  "membrane"  waterproof  material  was  then 
laid  over  the  floor  and  inside  the  walls.  An  addit- 
ional 12  inch  reinforced  concrete  wall  was  then  con- 
structed inside  the  first  one.  Another  6  inch  concrete 
floor  was  then  laid  over  the  first  one.  All  pipe  tren- 
ches, furnace  pits,  etc.,  were  constructed  above  these 
concrete  floors  and  the  real  floor  of  the  boiler  room, 
another  6  inch  monolithic  concrete  slab,  was  laid 
three  feet  above  the  other  floors.  The  space  between 
the  floors  was  filled  with  fine  crushed  stone.  A  sump 
pit  twelve  feet  long,  five  feet  wide,  eight  feet  deep  is 
constructed  t)elow  the  boiler  room  floors-  The  floors 
all  slope  to  and  drain  into  this.  It  merely  takes  care 
of  any  accidental  water  and  is  drained  by  means  of  an 
automatic  electrically  driven  sump  pump.  It  can  also 
be  drained  by  a  steam  siphon. 

The  present  boiler  plant  consi,sts  of  two  72  inch 
b}'  16  foot  return  tubular  boilers  having  heating  and 
grate  surface  sufficient  for  150  B.  H.  P.  each.  Spmce 
is  allowed  for  two  additional  of  similar  capacity-  They 
are  equipped  with  "Murphy  Automatic  Smokeless 
Furnaces".  The  construction  of  these  furnaces  allows 
a  24  hour  supply  of  coal  to  be  stored  in  their  hop- 
pers from  which  it  is  automatically  fed  to  the  fires. 
The  clinker  and  ash  are  automatically  removed  from 
the  fires. 

The  large  underground  coal  bunkers  are  outside 
the  building  but  open  to  the  boiler  room  and  the  coal 
is  elevated  to  the  furnace  hoppers  by  means  of  a  hy- 
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draulic  lift.     The  ashes  and  cinders  arc  removed  by 
the  siame  lift. 

The  boilers  are  operated  at  125  lbs.  pressure  and 
live  steam  is  carried  to  the  dye  house  at  this  pres- 
sure. The  pressure  is  reduced  to  two  lbs-  for  the 
heating  system  and  for  feeding  the  tempering  and 
heating  coils  for  the  ventilating  systems.  Another 
line,  carrying  a  i)ressure  of  6  lbs.  feeds  the  dryers  on 
the  fourth  floor  and  certain  water  heating  coils  in  the 
dye  house.  Another  line  at  10  libs,  pressure  serves  the 
apparatus  in  kitchen  and  lunch  rooms. 

The  returns  (condensed  steam)  from  heating  sys- 
tem and  all  other  apparatus  are  fed  by  gravity  to  a  re- 
ceiving tank  and  automatic,  steam  driven  boiler  feed 
pumps  return  this  to  the  boilers. 

Hot  Water  Supply 

A  pipe  coil  heater,  located  in  the  boiler  room,  has 
a  capacity  of  2000  gallons  per  hour  heating  water 
to  190  deg.  F.  The  exhaust  from  the  boiler  feed 
pumps  is  turned  into  the  coils  of  this  heater  and  this 
is  sui^plemented  by  steam  from  the  boilers  reduced  to 
about  one  lb.  pressure.  This  heater  is  connected 
through  circulating  pipes  with  an  insulated  steel  tank 
in  the  tower  which  holds  8000  gallons.  The  water 
used  is  absolutely  soft  water  from  a  water  softening 
plant  as  described  below  and  not  only  supplies  the 
dye  house  but  serves  all  t'he  lavatories,  and  is  used 
to  feed  the  boilers.  The  boilers  have  been  in  oper- 
ation for  over  twelve  months  and  have  never  required 
cleaning  and  there  is  no  sign  of  any  scale. 

Water  Softening  Plant 
A  "Permutit"  water  softening  plant  is  installed 
on  a  raised  concrete  platform  in  the  boiler  room.  This 
has  a  capacity  of  40,000  gallons  in  ten  hours,  and  as 
already  mentioned  two  storage  tanks  are  located  in 
the  tower.  One  is  for  cold  soft  water  and  the  other 
for  hot  soft  water  and  each  has  a  capacity  of  8000  gal- 
lons. The  only  chemical  used  in  connection  with 
the  softening  of  Avater  after  the  "Permutit"  plant  is 
once  constructed,  is  common  salt.  The  "Permutit" 
plant  is  so  located  that  the  charging  of  the  salt  is  done 
from  a  platform  at  the  level  of  the  basement  floor.. 
As  already  stated  the  water  is  absolutely  soft  and 
this  makes  i)ossible  the  use  of  delicate  operations  in 
dyeing  which  give  the  fine  and  delicate  shades  of  color 
now  demanded  in  silk  hosiery. 

Illuminating  System 

Although  lofty  ceilin'gs,  white  enamelled  walls, 
large  window  lights  on  both  sides,  and  extra  large 
spaces  between  columns  insure  a  maximum  of  day- 
light, artificial  light  is  required  early  mornings  and 
late  afternoons  during  the  mid  winter  months.  A 
very  fine  quality  of  artificial  light  is  required  and  in- 
direct lighting  "is  used  throughout.  The  intensity 
of  the  light  varies  but  an  idea  of  the  amount  and  in- 
tensity can  best  be  conveyed  by  stating  that  all  ceil- 
ings are  provided  with  light  outlets  at  14  foot  centres 
both  ways.  The  lights  used  in  these  outlets  are  300, 
400  and  500  watt  depending  upon  the  department 
to  be  lighted  and  this  figures  from  1.5  to  2.5  watts 
per  square  i<K)t  of  floor  space.  Owing  to  the  light 
being  totally  indirect,  and  having  the  proper  color 
tone  and  surface  on  the  walls  and  ceiling,  a  very  soft 
diflfused  light  is  obtained  with  no  shadows. 
Power  and  Power  Transmission 

At  the  present  time  all  the  machinery  including 
fan  motors  is  driven  from  the  hydro  system.  No  over- 
head shafting  is  used  except  in  the  dye  house.     Both 


power  and  light  feeders  are  controlled  by  a  complete 
switchboard  in  the  basement,  which  is  equipped  with 
oil  circuit  breakers,  overload  and  no-load  relays,  mea- 
suring instruments,  etc. 

Telephone,  Auto  Call,  Electric  Time  Clocks,  etc. 

lilectrically  operated  clocks  controlled  by  a  mas- 
ter clock  are  located  in  all  departments.  The  in  and 
out  time  recorders  for  the  employees  are  located  in 
each  department,  and  these  are  electrically  operated 
and  controlled  by  the  master  clock.  A  system  of 
signal  bells  which  signal  the  hours  for  starting  and 
stopping  work  are  also  electrically  operated  and  con- 
trolled by  the  master  clock. 

Telephones  are  installed  in  all  departments  and 
connect  with  a  private  branch  exchange  board  located 
in  the  general  office.  This  is  all  part  of  the  Bell  te- 
lephone system.  An  auto-call  central  is  located  beside 
the  telephone  switchboard.  This  auto-call  allows  the 
switchboard  o])erator  to  cause  signal  bells  to  ring  in 
all  parts  of  the  building  and  as  all  heads  of  depart- 
ments have  a  definite  signal  and  as  there  are  tele- 
phones ill  all  parts  of  the  building  any  person  can  at 
once  be   reached  by  telei>hone. 

Illuminated  Flag 

Another  feature  sj>ecially  called  for  by  the  owners 
for  patriotic  reasons  is  an  illuminated  flag-  A  lai^e 
flag  is  carried  on  a  pole  in  the  centre  of  the  tower  and 
is  a;bout  150  feet  above  the  side  walk.  It  is  illum- 
inated by  eight  powerful  searchlights  concealed  be- 
hind the  parapet  walls  of  the  tower.  These  are  so 
directed  that  the  flag  is  intensely  illuminated  no  mat- 
ter in  what  direction  the  wind  is  blowing  and  as  the 
flag  pole  is  not  illum'inated  the  flag  appears  to  be 
floating  in  space  and  on  a  dark  night  has  a  very  beau- 
tiful effect. 

The  lx)iler  plant,  heating  system,  ventilating  sys- 
tems, electric  wiring  for  all  purposes,  electric  lighting 
system,  fixtures,  plumbing,  etc.,  were  all  installed  by 
the  Bennett  &  Wright  Co.  of  Toronto.  The  work 
w^s  completed  in  record  time  and  in  a  most  satisfac- 
tory manner 

The  building  structure  was  constructed  by  day 
labor  by  the  Stone  &  Webster  Co.  of  Boston.  These 
people  employed  local  subcontractors  and  local  labor. 

The  Powers  system  of  temperature  and  humidity 
control  was  supplied  by  Powers  Regulator  Co.  of 
Canada. 

All  steam  traps,  reducing  valves,  sump  pump, 
boiler  feed  pumps,  radiator  valves  and  traps,  pipe  coil 
heater,  etc.,  were  supplied  by  Darling  Brothers  of 
Montreal.  The  boilers  and  furnaces  were  installed 
by  G.  E.  Leonard  &  Sons,  of  London  The  air  washer 
and  ventilating  fans  were  installed  by  the  Canadian 
Blower  &  Forge  Co.,  of  Kitchener. 


Activity  in  the  Crustied  Stone  Business 

As  indicating  the  growing  activity  in  the  con- 
struction field,  the  Villeray  Crushed  Stone  Company, 
which  is  located  at  2111  De  Lanaudiere  St.,  Montreal, 
report  that  they  are  now  operating  to  capacity,  tuni- 
ing  out  about  150  tons  per  day  from  their '"Reliance" 
crusher.  This  plant  is  now  under  the  management 
of  E.  N.  Nortnandin,  who  took  it  over  from  Gagnon 
Bros. 
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Housing  Development  in  Sherbrooke 

Model  City  Built  to  House  the  Workers  of  the  Canadian  Connecticut 

Cotton  Mills,  Whose  Recent  Extensions  Have 

Aggregated  $4,000,000  in  Value 

By  the  Contract  Record's  Sherbrooke,  P.Q.,  correspondent. 


The  west  ward  of  the  city  of  Shefbrooke,  P.  Q., 
can  boast  of  just  completing  what  is  the  largest  indus- 
trial development  in  the  Eastern  Townships,  the  Can- 
adian Connecticut  Cotton  Mills,  Ltd.,  and  the  Sher- 
brooke Housing  Company  being  given  the  credit  for 
that  new  "village"  springing  out  where  not  more 
than  twenty  months  ago  it  was  only  meadows. 

The  impulse  given  by  the  war  to  the  cotton  trade, 
and  specially  to  that  in  rubberised  goods  found  the 
C  C.  C.  Mills  Ltd.,  in  Sherbrooke,  unable  to  supply 
the  asking  for  cotton  material  required  in  aulo  tire 
manufacturing,  such  a  cotton  product  being  a  spec- 
ialty made  by  this  company  in  Sherbrooke.  New 
addition  to  the  plant  already  existing  being  the  only 
solution,  it  was  decided  to  build  a  new  mill  inde- 
pendent   from    the    old    one    twice    extended.        The 


27 ,  page  409,  and  no  further  reference   will  be  made 
to    it    herein. 

Housing 

To  accommodate  workers  employed  in  their  mills, 
seme  enterprising  citizens  of  Sherbrooke  organized 
the  Sherbrooke  Housing  Company,  the  C.  C.  C. 
Mills  being  the  b-ggest  shareholders.  The  plans 
being  ready,  they  had  the  work  commenced  in  May 
and  carried  on  .simultaneously  with  the  construc- 
tion of  the  mill.  Fifty-seven  houses  of  eight  diff- 
erent types  were  constructed  in  all.  Seventeen  fully 
detached  houses,  33  semi-detached  houses,  two  ap- 
artment houses  and  five  tv\"o-apartment  houses,  mak- 
ing a  total  of  101  dwellings.  A  proper  arrangement 
of  the  dilTerent  types  of  houses  gives  that  new  "City" 


Illustrations  of  several  types  of  houses  included  in  the  development  of  the  Sherbrooke  Housing  Comiiany. 


contract  was  given  on  a  lump  sum  basis  to  the  E- 
M.  G.  Cape  Co.,  Montreal,  about  the  end  of  January, 
1920,  and  work  Avas  started  about  two  weeks  later, 
the  work  being  pushed  ahead  energeJcally  in  spite 
of  the  increased  cost  in  freight  transportation,  the 
workmen's  increasing  high  wages,  the  difficulty  of 
getting  promised  prompt  deliveries  of  construction 
material,  and  the  embargo  on  cars  from  the  United 
States. 

The  design  and  construction  of  the  mill  was  com- 
pletely  described   in    the    Contract    Record   of   April 


a  pleasing  effect  and  prevents  the  monotonous  look- 
ing appearance  often  seen  elsewhere.  Reference  was 
made  to  these  houses  in  the  article  previously  referred 
to  but  further  details  are  included  herewith,  as  well 
as  photographs  and  plans. 

Every  house  is  built  on  a  cement  foundation  w-ith 
a  6  ft.  6  in.  deep  cellar;  four  types  of  houses  are  of 
frame  and  stucco  finish  from  first  floor  to  roof,  while 
the  other  four  types  are  of  frame  and  brick  veneer. 
All  houses  are  roofed  with  grey  asbestoslate.  The  in- 
terior arrangement  of  houses  is  done  on  lines  to  suit 
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the  company's  experience  of  the  requirements  of  their 
employees ;  the  kitchen  being  the  largest  room  with 
all  other  rooms  radiating  to  it.  The  bath  room  is 
on  the  ground  Hoor  and  is  equipped  with  modern  san- 
itary fixtures.  The  flooring  is  of  clear  B.  C.  fir;  the 
trim  is  of  white  pine,  painted  in  pearl  grey ;  and  walls, 
ceilings,  etc.,  are  plastered  with  a  sand  finish.  One 
coat  of  sizing  and  two  coats  of  X)eccotint  of  suitable 
colors  are  given  all  over.  Every  house  is  equipped 
with  electric  lighting  and  is  connected  to  water  mains 
and  sewers. 

Model  City  is  quite  well  situated  on  a  low  grade, 
close  to  the  mills  and  has  Protestant  and  Roman  Ca- 
tholic churches  and  schools  right  opposite  its  site- 
Street  cars  run  to  the  mills.  Already  the  town  is  a 
lively  place  and  as  the  prospects  are  brightening  up 
in  the  cotton  industry,  this  new  district  will  soon  be 
tilled  to  capacity. 

Cost  of  Dwellings 

The  cost  of  the  houses  in  the  development  des- 
cribed above,  runs  about  $5,000  per  dwelling.  This  is 
an  average  figure,  as  the  two  and  four-dwelling  ten- 
ements run  a  little  less  than  this,  while  the  self  con- 
tained single  house  costs  a  little  over  $5,000.  It  is 
to  be  noted  that  these  houses  were  built  during  the 
very  peak  of  prices,  l^efore  any  drop  in  wages  and 
m'ateriat  costs ;  this  accounts  for  their  high  cost. 


(irotrad  floor  plan  of  a  semi-detached  liouse 

The  architects  for  this  big  enterprise  were  Messrs. 
W.  E.  Tobey  and  Co.  of  New  Bedford,  Mass.,  for  the 
mills  and  power  house,  and  Messrs-  Ross  &  MacDon- 
ald,  of  Montreal,  for  the  housing  development. 

E.  G.  M.  Cape  and  Co.,  of  Montreal,  were  the  gen- 
eral contractors  for  both  the  mills  and  housing,  the 
total  cost  amoiuiting  to  some  $4,000,000.  The  con- 
tractor's organization  from  beginning  to  end  of  con- 
struction work  was  under  charge  of  Mr.  T.  A.  Som- 
erville,  vice-president  of  the  company ;  Mr.  G.  B.  Stir- 
ling was  the  company's  representative  in  Sherbrooke. 

Su'b-contracts  were  given  by  general  contractors 
to:  Mills — brick.  National  Brick  Co.;  cement.  Canada 
Cement  Co. ;  structural  steel.  Dominion  Bridge  Co. 
Ltd.,  Montreal ;  steel  bridges,  MacKinnon  Steel  Co. 
Ltd.,  Sherbrooke ;  cast  iron  columns,  Canadian  Iron 
Foundries,  Ltd.,  Montreal,  John  Watson  &  Son,  Ltd., 
Montreal;  elevators,  Turnbull  Elevator  Mfg.  Co.  Ltd., 
Toronto ;  roofing,  firedoors,  Douglas  Bros.  Co.  Ltd., 
Montreal ;  elevators,  Turnbull  Elevator  Mfg.  Co.  Ltd., 
Toronto;  heating,  M.  G.  Daly  &  Sons,  Waterbury, 
Conn. ;  electric  wiring,  Canadian  Comstock  Co.  Ltd., 
Montreal ;   sprinkler  system,  Globe  Automatic  Sprink- 


ler Co.,  Philadelphia ;  radial  chimney,  W.  Summerhays 
&  Sons,  Rochester,  N.  Y. ;  ornamental  iron,  John  Wat- 
son &  Son,  Ltd.,  Montreal ;  millwork.  General  Lumber 
Mfg.  Co.,  Sherbrooke;  painting,  G.  R.  Knight,  Mon- 
treal. 

For  housing  development — millwork,  Brompton 
Lumber  &  Mfg.  Co.  Ltd.,  Bromptonville ;  plumbing, 
W.  G.  Edge,  Ltd.,  Montreal ;  electric  wiring,  Wiggett 
Electric  Co.  Ltd.,  Sherbrooke. 


Corrects  Report  of  E.  I.  G.  Meeting 

Toronto,  Oct.  31st,  1921. 
Editor,  Contract  Record. 
Dear  Sir, — 

In  reading  the  report  of  the  discussion 
which  took  place  recently  at  the  Toronto  Branch  of 
the  E.  I.  C.  in  connection  with  the  waterproofing  of 
roadway  surfaces,  I  notice  that  some  of  my  remarks 
were  misunderstood. 

The  report  states  that  I  strongly  advocated  the 
annual  water])roofing  of  roadways  by  the  application 
of  Tarvia,  etc,  etc,  and  submitted  figures  in  support 
of  this  statement. 

What  I  did  say  was  that  I  had  used  with  success 
many  of  the  road  surface  binders  in  common  use. 
among  them  'being  the  various  grades  of  Tarvia  and 
asphaltic  oils,  but  found  that  to  secure  the  greatest 
benefit  by  their  use,  they  had  to  be  applied  annually 
or  oftener. 

I  further  remarked  that  the  question  of  cost  entered 
largely  into  the  preservation  and  conservation  of 
macadam  surfaces  and  suggested  that  it  would  be  more 
economical  to  apply  to  a  macadam  road,  providing 
the  foundation  was  satisfactory,  a  two  inch  layer  of 
bituminous  surface  of  the  hot  mix  type  the  figures 
given  being  in  support  of  this  statement. 

I  would  be  very  glad  if  you  would  kindly  make  this 
explanation  in  your  next  issue. 

Yours  very  truly, 

L.  M. Jones 


Gary  Motor  Truck  Go.  To  Operate 
On  Large  Scale 

The  Gary  Motor  Truck  Corporation  of  Canada, 
has  been  incorpwrated  to  manufacture  Gary  motor 
trucks.  This  company  has  a  capital  of  $4,500,000  and 
is  now  operating  in  Toronto,  having  purchased  the 
plant  of  the  Chase  Tractor  Company,  on  Atlantic  Av- 
enue, of  that  city,  which  comprises  four  acres  of  land 
and  buildings  to  the  extent  of  75,000  sq-  ft.  of  floor 
sjjace.  While  all  motor  parts  will  not  be  manufac- 
tured in  Canada  immediately,  as  many  as  possible 
will  be  made  here  at  once.  The  motors  are  Buda 
type;  the  transmission.  Fuller  &  Brown-Lipe  and  the 
axles  are  Timken. 

It  is  claimed  for  this  company  that  it  will  have  the 
largest  truck  and  tractor  plant  in  the  British  Empire. 
All  export  business  to  foreign  countries  will  be  taken 
care  of  from  the  Toronto  factory.  The  company  will 
also  go  after  municipal  business  and  in  the  very  near 
future  will  go  into  the  production  of  fire  apparatus, 
special  bus  cars,  street  flushers,  etc. 

The  management  and  board  of  directors  includes 
some  well  known  names.  The  president  and  general 
manager  is  Theodore  B.  W.  Zumstein.  who  has  been 
vice-president  of  the  American  Gary  Company.  The 
sales  department  is  under  A.  S.  HoUeyhead,  who  is 
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also  a  director  of  the  company.  The  vice-president 
is  R.  J.  ClufF,  president  of  the  Gait  Brass  Co.  and  vice- 
president  of  the  Port  Hope  Sanitary  Company  The 
board  of  directors  includes  Senator  Curry,  who  is 
chairman  of  the  board  of  directors  of  the  Canadian  Car 


and  Foundry  Co.;  Roy  M.  Wolvin,  president  of  the 
Dominion  Iron  &  Steel  Co. ;  W.  J.  Cluflf,  president 
of  Clufif  Bros.  Co.,  the  National  Electric  Products  Co- 
and  the  Canada  Pipe  &  Steel  Co.,  and  James  Whelan, 
vice-president,  Whelan   Pulp  &   Paper  Company. 


Central   Mixing  for   Concrete  Roads 

A  Synopsis  of  Two  Years'   Experience  with  Wet  Batch  Haulage 

of  Concrete  from  a  Central  Plant — Scheme  Has 

Met  with  General  Success 


In  an  article  in  Engineering  News-Record  by  C.  S. 
Hill  there  are  brought  together  the  conclusions 
of  about  two  years'  experience  in  concrete  road  con- 
struction by  central  mixing  and  wet-batch  haulage. 
These  conclusions  are  (based  on  studies  of  many  central 
mixing  plant  operations  supplemented  by  opinions 
and  data  from  highway  engineers  and  contractors  who 
have  employed  central  mixing.  The  studies  have 
been  largely  confined  to  the  four  states,  Illinois, 
Wisconsin,  Iowa  and  Minnesota,  where  the  new  ])rac- 
tice  is  most  common.  They  are  of  i)articular  interest 
in  view  of  the  fact  that  outside  of  this  group  of  states 
wet  batch  haulage  has  gained  little  favor  and  is 
forbidden  by  some  highway  departments. 

Except  for  occasional  street-paving  operations,  the 
practice  of  central  mixing  in  these  states  began  in 
1919.  In  that  year  a  few  plants  were  installed,  almost 
experimentally  by  contractors,  and  approved  by  high- 
way officials,  with  the  mental  reservation  that  the 
product  should  be  rigidly  scrutinized.  Their  operation 
disclosed  no  serious  objections ;  in  fact  they  made 
converts  to  central  mixing  of  many  contractors  and 
highway  officials.  Two  year's  further  experience  has 
cooled  the  first  enthsiasm  and  the  engineer  can  now 
review  the  results  in  fair  perspective. 

General    conclusions   may  be    drawn   as   follows : 

1.  Where  conditions  favor  their  use,  central  mix- 
ing and  wet-batch  haulage  are  an  economical  method 
of  concrete  road  construction. 

2.  The  product  has  been  accepted  generally  as 
meeting  the  requirements  of  prevailing  specifications 
but  it  is  considered  necessary  to  keep  careful  watch 
of  its  quality. 

3.  The  proportions  and  consistency  of  mixture 
which  best  endure  transportation  require  investigation 
and  a  quantitative  means  of  determining  consistency 
is  needed. 

4.  Mixing  plant  and  hauling  practice  has  not  been 
worked  out  and  requires  improvement  in  plan,  co- 
ordination and  details. 

Of  these  conclusions  the  second  and  third  are 
obviously  the  constants  of  the  central  mixing  problem. 
Suitability  of  the  method  and,  to  a  smaller  extent,  the 
plant  equipment  are  determined  by  local  conditions, 
but  quality  of  product  and  means  of  ensuring  this 
quality  are  invariable  requirements.  They  determine 
the  service  value  of  the  road  while  the  other  two 
factors  only  affect  its  construction  costs.  Discussion 
of  product  is,  therefore,  of  most  immediate  importance 
and  it  separates  into  a  consideration  of  (1)  segregation, 
and  (2)  proportions  and  consistency. 

Segregation 

Segregation  is  a  danger  which  obstructs  all  ways 
of  transporting  wet  concrete.     It  is  not  peculiar  to 


road  construction.  It  calls  for  care  in  chuting  the 
material  a  few  scores  of  feet  and  it  is  a  ix)sitive  danger 
in  carrying  the  material  greater  distances  in  trucks, 
cars  and  other  containers.  Therefore  the  road  en- 
gineer has  in  segregation  the  common  problem  of 
all  concrete  construction  but  it  is  made  more  difficult 
by  the  greater  distances  which  the  material  has  to  be 
transported.  This  thought  is  emphasized  because 
there  has  been  a  disposition  to  magnify  segregation 
into  a  danger  ])cculiar  to  concrete  road  construction 
by   central   mixing. 

^Vhen  segregation  occurs  during  transportation 
the  only  j)ositive  remedy  is  remixing..  If,  however 
the  separation  of  aggregates  and  liquid  mortar  is  not 
excessive,  methods  of  ])lacing  may  remedy  the  con- 
dition sufficiently  to  overcome  ])ractical  rVbjections 
against  the  concrete  being  used.  This  is  an  important 
fact  in  concrete  road  construction.  The  placing  of 
the  concrete  in  a  thin  layer  open  to  view  permits 
minor  conditions  of  segregation  to  be  remedied  in 
spreading  and  the  use  of  a  finishin-g  machine,  a  prac- 
tical necessity  with  concrete  dry  enough  to  be  hauled 
a  long  distance,  still  further  helps  b}'  its  violent  churn- 
ing action  to  secure  uniformity. 

Concrete  is  hauled  longer  distances — one  to  three 
miles — in  road  construction  than  in  other  operations. 
It  has  been  hauled  five  and  six  miles  but  there  is 
reasonable  doubt  Avhether  a  longer  haul  than  2^^  to  3 
miles  is  economical  if  a  considerable  quantity  has  to 
be  handled.  Some  engineers  set  the  economic  limit 
at  a  40-min.  haul.  Because  of  the  distance  hauled, 
nearly  always  a  jolting  trip  in  trucks  over  rough  roads, 
segregation  is  particularly  likely.  Its  extent  is  de- 
termined by  the  following  factors : 

1.  Time  of  haul  and  character  of  the  road:  the 
longer  the  batch  is  travelling  and  the  more  jolting 
it  receives,  the  greater  is  the  separation  of  the  aggre- 
gates and  the  more  firmly  they  are  compacted  in  the 
bottom  of  the  container. 

2.  Character  of  aggregate :  a  gravel  mixture  segre- 
gates more  easily  than  does  a  broken  stone  mixture. 

3.  Consistency :  segregation  is  least  in  dry  mix- 
tures. 

4.  Proportions :  proportions  which  give  a  well- 
graded  and,  therefore,  a  dense  mixture,  reduce  segre- 
gation. 

Consistency  and  Proportions 

In  actual  road  construction  other  factors  than 
segregation  control  the  character  of  the  aggregate, 
the  consistency  of  the  mixture  and  its  proportions. 
First,  the  aggregate  which  is  economically  available 
has  to  be  used.  Second,  the  proportions  in  most 
specifications  are  limited  to  1:1^:3  and  1:2:4.  More 
variation   in   consistency  is  practiced,  but   stiff  mix- 
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tures  are  most  common.  Practically,  the  difficulty 
of  ])]acin<jf  and  furnishin<j  a  dry  mixture  sets  a  con- 
structional-economic limit  to  dryness  for  the  mere 
purpose  of  decreasinj^-  segregation.  With  these  gen- 
eral facts  in  mind,  the  results  of  experience  with 
respect  to  consistency  and  proportions  for  wet-batch 
haulage  can  be  stated  as  follows : 

1.  A  dry  mixture  is  best  for  wet-batch  haulage. 
Dry  concrete  is  a  relative  term  but  there  is  for  con- 
crete a  certain  consistency  which  endures  transpor- 
tation without  serious  segregation.  A  quantitative 
definition  of  this  consistency  has  not  been  determined. 
A  descriptive  definition  is  about  as  follows:  The 
concrete  shcmld  not  flatten  out  when  dumi)ed  from 
the  mixer  into  the  truck  but  should  stand  slightly 
heaped,  possibly  8  to  10  in.,  in  the  ordinary  four- 
bag-ibatch  container,  and  flatten  out  only  after  the 
truck  has  traveled  several  hundred  feet.  This  con- 
sistency gives  about  a  1-in.  slump,  in  the  regulation 
test,  for  an  ordinary  gravel  mixture.  It  makes  aliout 
as  stiff  a  concrete  as  is  workable,  a  concrete  too  stiff 
for  hand  finishing  and  requiring  a  finishing  machine. 

The  standard  slump  test  is  not  sufficient  for  deter- 
mining the  safe  consistency  of  mixture  for  wet-batch 
haulage.  It  is  indicative  and  should  be  retained  but 
with  skilled  foreman  and  inspectors  a  closer  check 
can  be  held  on  the  mixture  by  its  ap])earance  as  it  is 
discharged  from  the  mixer  or  from  the  truck  at  the 
end  of  the  haul.  The  slump  of  a  gravel  concrete  is 
different  than  that  of  a  stone  concrete.  Also,  the 
gradation  of  the  mixture  and  the  size  of  the  aggregate 
effect  the  slump.  Therefore,  the  slump  of  a  concrete 
is  not  a  close  enough  measure  to  detect  the  narrow 
zone  of  variation  in  wetness  between  a  mixture  which 
will  segregate  and  one  which  will  not.  A  few  quarts 
of  water  will  make  a  safe  mixture  unsafe  in  respect 
to  segregation. 

2.  The  proportions  of  the  mixture  are  significant 
in  wet-ibatch  baulage  only  as  they  affect  gradation. 
Well-graded  materials,  that  is,  a  dense  mixture,  de- 
crease the  tendency  to  segregate.  The  opinion  some- 
times expressed  'by  hauling  crews  that  a  1  :2:4,  or  some 
other,  mixture  cannot  be  hauled  wet,  is  based  on 
misapprehension.  If  a  mixture  is  well  graded  it  makes 
little  difference  in  its  tendency  to  segregate  what  its 
numerical  jiroportions  may  be.  In  Iowa,  where  the 
use  of  pit-run  gravel  has  been  highly  perfected,  pro- 
portions   as  odd  as   1 :2j/2 :1   have    been   hauled   wet. 

Construction  Difficulties 

Wet-batch  haulage  involves  construction  difficult- 
ies which  do  not  exist  when  the  mixing  is  done  on 
the  road.  More  weight  has  to  be  hauled  and  more 
work   is  required  to  place  and    finish   the    concrete. 

With  mixtures  showing  a  1  to  2-in.  slump,  trouble 
has  been  experienced  generally  in  securing  a  dump 
body  which  will  discharge  all  its  contents.  On  short 
hauls  and  with  ideal  conditions  the  mixed  concrete 
will  dump  without  adhering,  however,  the  major  part 
of  the  time  it  is  necessary  to  pick  or  dig  a  portion 
from  the  truck  regardless  of  the  type  of  body  used. 
The  packed  material  when  loosened  requires  more 
work  to  secure  uniformity  in  placing  than  where  the 
concrete  is  distributed  directly  from  the  mixer  onto 
the  subgrade.  The  water  in  the  mixed  concrete  of 
course,  adds  to  the  weight  hauled  compared  with 
dry    batch    haulage. 

A  concrete  dry  enough  to  be  hauled  wet  ordinarily 
cannot  be  finished  cconomicallv  bv  hand.    With  finish- 


ing machines  little  difficulty  is  experienced.  During 
extremely  hot  weather  it  is  necessary  to  wet  the  sand 
as  well  as  the  stone  or  gravel  sometime  in  advance 
of  the  mixing.  Enough  water  to  saturate  the  sand  is 
required.  If  it  is  not  soaked  the  material  will  absorb) 
water  while  the  batch  is  being  hauled  and  there  will 
be  trouble  in  dumping  and  finishing.  Under  normal 
conditions  little  difficulty  is  experienced  in  machine 
fini.shing  concrete  which  has  been  hauled  three  or 
four  miles,  Ibut  in  very  hot  weather  the  concrete  is 
.sometimes  too  stiff,  after  being  hauled  several  miles, 
to  I)e  finished  easily. 

Roads  built  of  concrete  hauled  from  central  mix- 
ing plants  have  not  been  long  enough  in  service  to 
indicate  conclusively  whether  they  are  inferior  or 
sui)erior  to  roads  ibuilt  of  concrete  mixed  on  the  grade. 

Observation  generally  does  not  indicate  that  there 
is  any  difference  in  the  strength  of  the  concrete.  This 
conclusion  is  supported  by  tests  at  three  months  of 
field  specimens  from  a  number  of  concrete  road  jobs 
in  Iowa.  On  five  jobs  carried  on  in  1920  using  1 :2:3j/S 
sand  and  gravel-concrete,  the  mixing  was  done  on  the 
road  for  three  and  at  a  central  plant,  with  wet  batch 
haulage,  for  two,  and  the  results  of  crushing  tests 
were  as  follows : 

Average  of  19  specimens,  road  mix  ....  3,660  lb. 

.Vverage  of  24  specimens,  road  mix  ....  3,870  lb. 

Average  of  30  specimens,  road  mix  ....  3,990  lb. 

Average  of  21  specimens,  central  mix  . .  3,600  lb. 

Average  of  26  specimens,  central  mix  . .  3,460  lb. 

There  is  radical  difference  of  opinion  respecting 
the  uniformity  of  the  concrete  secured  when  central 
mixing  and  wet?batch  haulage  are  employed.  The 
extreme    opinions    may    be    summarized    as    follows : 

1.  In  no  case  has  it  been  possible  to  secure  a 
uniform  concrete  w^hen  wet  concrete  was  hauled.  It 
is  believed  that  unless  the  concrete  is  remixed  after 
reaching  the  road  a  non-uniform  pavement  will  result. 

2.  The  concrete  which  is  delivered  by  wet-batch 
haulage  provides  a  .satisfactory  road. 

Conclusion 

In  three  of  the  four  states  whose  experience  has 
been  reviewed  central  mixing  with  wet-batch  haulage 
is  considered  a  satisfactory  construction  method,  when 
the  work  is  carefully  directed.  In  the  fourth  state 
inability  to  secure  uniformity  of  product  has  raised 
the  question  whether  the  method  should  not  be  dis- 
continued. 

The  complete  success  of  wet-batch  haulage  re- 
quired that  some  means  of  controlling  segregation 
with  more  precision  than  is  now  practicable  must 
be  developed. 


Pulverized  Fuel  Department  Acquired 

Quigley  Furnace  Specialties  Co.,  Inc ,  Xew  York, 
announce  that  their  pulverized  fuel  department  has 
been  acquired  by  the  Hardimge  Company.  120  Broad- 
way, New  York.  There  will  be  no  change  in  the 
method  of  conducting  the  business,  as  the  organiz- 
ation of  the  Quigley  Engineering  Department  has 
been  taken  over  practically  intact.  The  Quigley  Com- 
liany  will  still  carrj'  on  their  refractory  specialties 
business,  which  includes  the  manufacture  and  sale  of 
"Hytempite."  (high  temperature  cement),  "Insulbrix" 
(insulating  refractory  brick)  and  "Insuline"  products. 
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Maximum  Joist  and  Rafter  Spans 

Convenient  Tables  Facilitate  the  Determination  of  Lengths 
of  Timbers  for  Load  Conditions  Encount- 
ered in  Ordinary  Construction 

Hy  L.  P.  KEITH,  Technical  and  Research  Departmejit,  National  Lumber  Manufacturers'  Ansociation 


The  group  of  tables  herewith  has  been  prepared  to 
facilitate  design  by  furnisliing  in  convenient  and  com- 
prehensive form  some  adequate  means  of  determining 
the  lengtlis  of  joist  and  rafter  spans  for  conditions  en- 
countered in  ordinary  construction.  The  fact  that  the 
weights  of  flooring,  i)laster,  roof  coverings  and  other 
items  necessary  in  any  computations  having  to  do  with 
joist  and  rafter  lengths  are  not  always  at  hand  when 
computations  of  this  kind  have  to  be  made,  often  leads 
to  lack  of  uniformity  not  only  in  the  same  office,  but 
on  the  same  job. 

Such  being  the  condition,  it  has  been  our  purpose 
to  offer  in  readily  accessible  form  information  with 
necessary  supporting  data  dealing  with  this  general 
subject.  Knowing  the  kind  of  timber,  the  proper  col- 
umn to  refer  to  for  span  length  can  quickly  be  deter- 
mined by  examining  tlie  table  of  allowable  working 
stresses  which  appears  below. 

The,  computations  to  determine  the  strength  of  the 
various  members  in  these  tables  are  based  on  the  actual 
and  not  the  nominal  sizes  of  timbers. 

The  tables  which  follow  explain  themselves  and  the 
significance  of  the  figures  contained  therein  need  no 
further  interpretation. 

Average  Weights  of  Various  Materials 
(For  use  in  determining  Dead  Loads.    The.se  weights 
were  used  in  obtaining  span  lengths  which  appear  in 
these  tables.) 

Joists 
Nominal  size  Actual  size 

2x4  1%  X    3% 

2x6  1%  X    5% 

2  X    8  1%  X    71/2 

2  X  10  1%  X    91/0 


Wt.  per  lineal  foot 
1.6  lbs. 
2.5  lbs. 
3.4  lbs. 
4.3  lbs. 


Allowable  Unit  Stresses  for  Structural  Timber 

(Pounds    p«r    square    inch) 

For  Dry  Locations  Only 


Species  of  Timber 


Douglas  Fir — 

Dense   Grade  .  . . 

Sound  Grade.  . . 
Hemlock,  Eastern.. 
Hemlock,   Western  . 

Oak 

Pine,  Eastern  White 

Pine,  Norway 

Pine,  Sou.  Yellow — 

Dense  Grade. . . . 

Sound    Grade.  . . 

Spruce    

Tamarack     


Stress  in 

Extreme 

Fibre 

Lbs.  sq.  ia. 


1600 
1300 
1000 
1300 
1400 
900 
1100 

1600 
1300 
HOC 
1200 


Horizonut 
Shear 

StKM 

Lbs.  sq.  in. 


100 

90 
70 
75 
125 
85 
85 

125 

105 

85 

95 


COMPRESSIO.N 


Parallel 

10  min 

"Short  Colunms" 

Lbs.  sq.  in. 


1200 
1000 
700 
900 
1000 
750 
800 

1200 

1000 

800 

1000 


Perpendicular 


grain 
Lbs.  sq.  in. 


350 
300 
300 
300 
500 
250 
300 

350 
300 
250 
300 


Maximurn  Span*  for  Ceiling  Joists  and  Attic  Floor  Joists, 
Uniformly  Loaded 

Size  of  Joists 
(Nominal) 
in  inches 

Spacing  of  Joists 

Center  to  Center 

in  inches 

Maximum   Allowable   Lengths 
Between   Supports 

Determined  by  Deflection 

( For  Emreme  Fibre  Stress  of  900  lbs. 

per  sq.  in.  or  more  in  Bending.) 

Ceiling  Joists 

Attic  Floor  Joists 

Z  X    4 

12 
16 

Ft.           Ins. 
9—11 
9—2 

Fl.              Ins. 

2x6 

12 
16 

15  —    1 
13  —  11 

10—9 
9—9 

2x8 
2  X  10 

12 

16 

19—8 
18—3 

14—2 
13—0 

12 
16 

24—4 
22—8 

17  —  10 
16—4 

2  X  12                 12 

1         16 

21—4 
19—8 

Note!      The    lengths    are    based    on; 

Maximum   allowable  deflection   or   1/360  of  span   length. 
Modulus   of   Elasticity    of   1,200,000   lbs.   per   »q.    In. 
Celling  Joists: 

Dead  I»ad — Weight    of   plaster   and    joists. 
Attic   Floor   Joists; 

Dead  Load — Weight    of    joists. 

Plastering   10   lbs.   per  sq.   ft.   ,  ^ 
Kough    floor    2.5    lbs.    per    sq.  'ff. 
Live  Load  — 20    lbs.    per    sq.    ft. 

2  X  12  1%  X  111/2 

3  X  12  2%  X  111/2 

2  X  14  1%  X  131/0 

3  X  14  2%  X  131/2 

Finished  floor 2.5 

Rough  floor 2.5 

Sheathing    2.5 

Plaster   10.0 

Roofing,  Group  1 

Shingles   2.5 

Copper  sheets 1.5 

Copper  tile   ". 1.75 

Three-ply  ready  roofing 1.00 

Roofing,  Group  2 

Slate  3/16  inch  .  . .  .' 714 

Roman  tile,  new  style,  1  part ...  8 

Spanish  tile,  new  style,  1  part.  . .  8 

Ludowici  tile 8 


5.2  lbs. 

8.8  lbs. 

6.6  lbs. 

10.3  lbs. 

lbs.  per  sq. 

ft. 

lbs.  per  sq. 

ft 

lbs.  per  sq. 

ft 

lbs.  per  sq. 

ft 

lbs.  per  sq. 

ft 

lbs.  per  sq. 

ft 

lbs.  per  sq. 

ft 

lbs.  per  sq. 

ft 

lbs.  per  sq. 

ft 

lbs.  per  sq. 

ft 

lbs.  per  sq. 

ft 

lbs.  per  sq. 

ft 

Opposes  One-Material  Highways 

Thomas  H.  MacDonald,  chief  of  the  T".  S.  Bureau  of 
Public  Roads,  deplores  the  tendency  that  has  been 
developing  to  pass  legislation  governing  conditions  of 
bond  issues  and  specifying  one  type  of  material  to  be 
used  in  highway  construction.  Such  a  course,  he  says, 
is  unfortunate  and  costly.-  Mr.  MacDonald  urges  open 
competition  for  all  materials  and  more  careful  con- 
sideration of  cost  and  local  conditions  affecting  con- 
struction before  the  type  of  pavement  is  determined 
upon. 
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The  Concrete  Roads  of  This  Contin- 
ent as  Viewed  by  a  Britisher 

Prominent  English  Engineer,   After   Survey   of   Highway   Construction  in 

Canada  and  the  United  States  Concludes  That  Concrete  Will 

Satisfactorily  Meet  Old  Country  Conditions. 


As  mentioned  in  our  journal  some  time  atfo,  this 
country  was  beingr  visited  by  one  of  the  best-known 
British  engineer-s,  Alfred  Dryland,  county  engineer 
and  surveyor  of  Middlesex,  who  came  here  to  study 
our  road  conditions  and  highway  construction  methods. 
Mr.  Dryland  took  an  extensive  tour  of  certain  parts  of 
Canada  and  the  I'nited  States,  noting  particularly  the 
practice  on  this  side  with  regard  to  concrete  roads. 
His  observations  have  recently  been  published  in  our 
British  contemporary,  "The  Surveyor,"  and  as  it  is 
interesting  to  have  an  "outsider's"  opinion  of  our 
accomplishments,  some  abstracts  from  this  article  are 
reprinted  herewith.  After  acknowledging  the  cour- 
tesy and  hospitality  of  engineers  and  officials  who 
helped  him  in  his  tour  and  outlining  the  general  admin- 
istration of  highway  affairs  on  tliis  coiitiiicnt.  he 
proceeds : 

I  gathered  that  over  huge  aieas  there  was  very  little 
hard  stone  available.  There  is  "trap  rock,"  eorre- 
s))onding  approximately  to  basalt,  some  limestone,  of 
which  much  is  of  a  very  inferior  quality,  and  more  fre- 
quently there  are  gravel  deposits  of  a  pebbly  kind, 
derived  largely  from  water-worn  limestone,  but  con- 
taining a  proportion  of  silica  pebbles.  These,  with  a 
"chert  rock"  in  tlie  State  of  Illinois,  and  the  gravel 
and  boulders  derived  from  river  beds  and  from  the 
surface  of  the  land,  were  the  only  roadmaking  material 
I  saw,  and  over  large  areas  even  the  poorest  of  these 
had  to  be  hauled  by  railway  for  long  distances.  It 
was  therefore,  I  think,  a  very  natural  process  of  rea- 
soning in  the  mind  of  the  engineer  that  he  could,  by 
utilizing  Portland  cement,  render  most  serviceable  his 
inadequate  and  somewhat  inferior  material  by  con- 
verting it  into  concrete. 

I  gather  the  earliest  experiments  in  concrete  roads 
on  a  large  scale  were  carried  out.  by  Highway  Commis- 
sioner Hines,  a  very  able  public  man  in  Wayne  County, 
which  surrounds  the  large  and  busy  city  of  Detroit, 
in  the  State  of  Michigan.  It  is  natural,  also,  this  neigh- 
borhood should  have  been  a  pioneer,  as  Detroit  may 
indeed  be  termed  a  motor-car  city. 

In  1909  Commissioner  Hines  laid  several  miles  of 
concrete  road,  some  9  ft.  and  some  10  ft.  wide,  and  it 
was  doubtless  a  delight  to  the  city  car  owners  to  be 
able  to  have  a  speed  up  on  a  country  road  with  a  firm 
and  a  good  travelable  surface  all  the  year  round.  Prom 
this  and  other  similar  small  beginnings  in  various  parts 
of  the  States  the  leaven  has  spread,  until  this  day, 
when  it  is  calculated  there  are  at  least  20,000  miles  of 
concrete  roads  within  the  confines  of  the  United  States, 
and  a  very  considerable  mileage  also  in  Canada.  The 
State  of  Pennsylvania  is  constructing  this  year  650 
miles  of  road,  of  which  600  are  concrete ;  Wisconsin 
and  Illinois  each  hope  to  construct  nearly  400  miles  in 
the  same  manner,  and  every  State  I  visited  has  a  large 
program  of  similar  work.     It  is  undoubtedly  a  fact 


that  the  concrete  road  has  given  and  is  giving  ex- 
tremely useful  service  and  is  widely  appreciated  by 
the  travelling  public. 

It  may  be  useful  if  1  explain  here,  before  proceeding 
to  detail  in  regard  to  concrete  roads,  the  forms  of  road 
surfacing  prevalent  in  Canada  and  the  States.  In  the 
cities  there  is  quite  a  small  amount  of  both  wood  pav- 
ing and  granite  setts,  the  latter  mostly  on  tramways, 
I)ut  the  general  pavement  is  undoubtedly  sheet  a.sphalt, 
most  frequently  a  two-course  pavement  of  1%  in. 
binder  and  1^/^  in.  topping,  or  occasionally  one  coat  of 
3-in.  "Topeca"  mixture,  but  in  almost  every  case  laid 
on  6-in.  concrete,  or  10  in.  in  the  recent  work  in  the 
heavily-trafficked  streets  of  the  larger  cities.  There 
is  a  good  deal  of  brick  pavement  also  in  the  streets  and 
suburbs  of  the  cities,  and  it  is  the  usual  pavement 
found  in  the  smaller  cities.*  In  some  states  in  the  cities 
and  outside  one  will  find  long  stretches  of  stone-filled 
as|)halt  ])avement,  known  there  as  "Warrenite. "  This 
is  sometimes  laid  on  macadam  foundations,  but  Usually 
on  6-in.  concrete,  and  the  latter  is  often  brought  up  to 
form  a  retaining  kerb  on  the  country  roads.  There  are 
quite  a  few  roads  in  some  states  which  have  been 
macadamized  and  the  surface  treated  with  asphalt  oil 
or  tar;  these  materials  are  often  used  alternatively,  the 
latter  being  the  material  used  in  the  first  treatment 
because  of  its  great  powers  of  penetration  and  ad- 
hesion. These  roads,  where  properly  maintained, 
afford  quite  good  surfaces.  Some  of  the  raacadam, 
however,  is  only  9  ft.  wide,  with  gravel  or  earth 
shoulders.  Another  class  is  the  gravelled  road,  which 
has  usually  a  loose,  pebbly  surface,  and  the  method  of 
maintenance  is  to  "drag"  it  after  every  rain  so  as  to 
even  up  the  inequalities. 

It  sounds  rather  i)rimitive,  but  it  is  surprising  how 
well  these  roads  travel  and  what  satisfaction  they 
afford.  There  is  no  attempt  at  rolling.  The  new  gravel 
is  deposited  along  the  centre  and  spread  by  horse- 
drawn  drags,  and  the  consolidation  is  left  to  the  traffic. 

Concrete-Surfaced  Roads 

I  mentioned  in  an  earlier  paragraph  that  the  first 
efforts  .in  concrete  construction  were  mostly  limited  to 
narraw  widths,  such  as  9  ft.  or  10  ft.,  but  many  of 
these  are  already  being  widened,  and  standards  now 
run  15  ft.,  18  ft.,  20  ft.,  occasionally  24  ft.  and  even 
30  ft. 

Thickness. — Early  pavements  were  laid  as  thin  as 
4  in.  at  the  sides  and  6  in.  at  the  centre,  but  experience 
proved  this  to  be  inadequate,  and  the  minimum  is  now 
generally  6  in.  at  the  sides  and  8  in.  at  the  centre,  some 

7  in,  sides  to  9  in,  centre,  others  8  in.  to  91/2  in-,  or 

8  in.  throughout  lightly  reinforced  at  2  in.  below  the 
surface. 

Mix. — This  varies  within  narrow  limits  in  different 
states,  but  is  generally  1:1:  3^2,  or  1 :  2 :  3,  occasionally 
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1:2:4.  The  governing  factors  are  taken  to  be  a  rich 
mortar  and  sufficient  of  it  to  fill  the  voids. 

Aggregate. — Broken  trap  rock,  limestone  or  gravel. 
The  .specifications  vary,  some  places  permitting  a  maxi- 
mum size  passing  a  3-in.  ring,  but  generally  2i/t  in.  is 
the  upward  limit,  and  is  required  to  be  graded  down. 
Sands  arc  considered  of  great  importance,  both  in  grad- 
ing and  as  to  freedom  from  injurious  chemicals,  parti- 
cularly from  the  alkali.  Very  fine  sands  are  rejected, 
as  they  tend  to  form  a  fine  skin  of  unstable  mortar 
on  the  surface. 

Preparation  of  sub-grade. — This  is  now  receiving  a 
good  deal  of  attention,  as  it  is  realised  it  has  an 
important  bearing  upon  the  future  behaviour  of  the 
concrete  road.  Efforts  are  made  to  get  a  well-drained, 
evenly-consolidated  bed  for  the  concrete,  although  it 
generally  consists  of  the  natural  soil,  or  at  best  a  thin 
coat  of  old  macadam  derived  from  the  previous  narrow 
metalled  road  surface. 

Horse  ploughs,  shovels,  scoops,  and  even  steam 
shovels  are  used  in  grading  and  preparing  the  road  bed, 
which,  when  formed  to  proper  camber,  is  well  rolled. 
Steel  side  forms  are  put  up  well  in  advance  of  the 
concrete,  and  along  these  a  heavy-grade  template  is 
run  to  ensure  the  proper  depth  of  concrete  is  available. 

No  verges  are  provided.  The  "shoulders"  slope 
sharply  away  to  the  side  ditches.  Oenerally  they  are 
earth,  but  are  sometjjnes  gravelled,  and  occasionall.v 
macadamized.  Traffic  often  has  to  use  these  margins 
for  passing  purposes  and  it  is  (juite  common  to  see 
a  drop  of  2  in.  or  3  in.  at  the  edge  of  the  road  pavement. 

Concrete  laying. — The  outfits  for  this  purpose  are 
usually  very  complete.  Large  mixers  are  the  rule,  in 
some  cases  a  capacity  of  2  cube  yds.,  but  more  generally 
capable  of  mixing  1  cube  yd.  of  concrete.  The  mixers 
are  usually  on  caterpillar  wheels,  and  run  in  the  centre 
of  the  road.  The  feeding  is  most  frequently  from  light 
railway  gauge  boxes  run  at  the  side,- but  occasionally 
from  Ford  tipping  wagons,  or  ordinary  end-tipping 
lorries,  divided  to  carry  aiid  discharge  separately  three 
batches,  the  mixing  is  specified  to  be  14  or  16  revolu- 
tions with  a  time  limit  of  1  minute,  and  as  the  organiza- 
tion for  rapid  feeding  is  very  complete  the  process  is 
a  speedy  one.  One  outfit  with  a  2-yd.  mixer  in  Illinois 
recently  laid  a  mile  of  18-ft.  road  8  in.  thick  in  seven 
working  days ;  with  the  smaller  plants  200  yd.  of  18-ft. 
road  8  in.  thick  is  considered  a  good  10-hour  day's 
work. 

Almost  every  outfit  I  saw,  probably  twenty  of  them, 
has  a  machine  tamper  of  the  Lakewood  or  Austin  type 
with  a  belt  finisher.  If  care  is  exercised  in  watching 
that  the  tamper  is  well  fed  in  the  low  places,  a  true 
camber  is  obtained  and  a  very  smooth  finish.  The  con- 
crete is  used  only  sufficiently  wet  to  tamp  up  to  a 
good  surface. 

Covering. — As  soon  as  the  tamping  machine  has 
finished  its  work  if  the  sun  is  powerful,  shade  is  pro- 
vided by  canvas  awnings  on  frames  running  on  wheels 
on  the  side  forms.  As  soon  as  the  surface  has  set  earth 
is  spread  about  2-in.  thick,  or  alternatively  hay  and 
straw,  and  this  is  kept  moist  for  fourteen  days,  when 
the  covering  is  removed  and  the  surface  exposed  for 
fourteen  days  before  being  submitted  to  traffic. 

Joints. — Practice  varies  a  great  deal  in  regard  to  the 
provision  of  expansion  joints.  In  the  early  work  tra- 
verse expansion  joints  were  inserted  every  'J.)  ft.  Tiiese 
joints  were  generally  made  with  what  is  known  as  an 
"Elastite"  joint,  extending  the  whole  depth  of  the  con- 


crete, the  material  consisting  of  a  fibre  impregnated 
with  bitumen,  forming  a  slab  about  Mj-in.  thick  which 
is  placed  in  position  as  the  concrete  is  laid,  and  is 
usually  left  slightly  high  so  that  the  traffic  flattens  it 
out  to  cover  the  arrises  of  the  joint.  Great  care  is 
needed  to  get  the  concrete  face  exactly  level  on  each 
side  of  the  jointing  material,  otherwise  oscillation  of 
vehicles  is  set  up.  In  early  years  this  bitumen  joint 
was  protected  by  soft  steel  plates,  and  whei«  these 
were  kept  in  exactly  the  true  plane  with  the  concrete 
they  proved  satisfactory,  but  the  process  of  exact 
adjustment  was  found  so  difficult  that  their  use  has 
been  abandoned.  The  tendency  is  now  to  lengthen 
the  distance  between  the  traverse  joints  to  50  ft.  or  80 
ft.  or  more,  but  where  reinforcement  is  used  to  abandon 
them  altogether,  and  instead  to  put  in  a  plank  every 
time  concrete  laying  is  stopped,  and  then  either  insert 
a  joint  material  before  starting  or  leave  a  butt  joint 
only  in  the  concrete. 

Temperature  Effects 

Having  dealt  in  some  detail  with  the  processes  of 
the  concrete  road,  I  will  proceed  to  record  my  observa- 
tions on  the  results.  Before  doing  so,  I  think  it  best 
to  deal  with  some  of  the  important  physical  trials  con- 
crete has  to  undergo  in  the  .severe  climates  experienced 
in  those  parts  of  the  Western  Continent  I  have  seen, 
and  later  with  the  nature  of  the  traffic  carried. 

The  range  of  temperatures  is  very  large  compared 
with  that  experienced  in  the  British  Isles,  extending 
from  40  deg.  Eahr.  below  zero  to  a  shade  temperature 
of  100  deg.  and  probably  a  sun  heat  of  140  deg.  Great 
changes  of  temperature  may  occur  in  the  course  of  a 
very  few  hours,  but  cold,  when  it  sets  in,  is  usually 
prolonged  and  lasts  for  several  months ;  while  the  thaw 
is  usually  rapid  and  must  cause  extensive  disturbance 
of  the  subsoil  when  frost  has  penetrated,  as  it  does, 
from  4  ft.  to  6  ft.  in  depth.  The  effect  on  subsoil  is 
being  very  closely  studied  by  both  the  federal  govern- 
ment research  department  and  by  the  bureau  of  several 
of  the  individual  states.  I  gather  that  observations 
have  shown  that  the  level  of  a  road  surface  may  vary 
as  much  as  4  in.,  according  to  the  variation  in  moisture 
content  in  the  subsoil,  and  it  will  be  realized  that  such 
changes  impose  a  severe  strain  on  a  material  with  so 
low  an  elastic  limit  as  concrete. 

Cracks 

An  indication  of  these  stresses  is  to  be  found  in  the 
cracks  which  appear  in  concrete  roads,  which  can  be 
divided  into  three  classes — transverse,  longitudinal, 
and  triangular.  Where  the  elastic  joints  are  frequent, 
there  is  not  a  great  deal  of  transverse  cracking,  al- 
though it  is  by  no  means  absent;  it  may  not  appear  for 
several  years,  but  I  think  it  is  fair  to  say  that,  as  a 
general  rule,  the  older  the  pavement  the  more  frequent 
the  transverse  cracks. 

I  could,  however,  discover  no  general  law  governing 
the  process ;  it  might  be  entirely  absent  for  several 
hundred  yards  and  then  be  quite  frequent  without  any 
observable  reason.  Longitudinal  cracking  is  similarly 
erratic,  but  width  of  pavement  is  undoubtedly  an  im- 
portant factor,  as  the  narrower  pavements  were  re- 
markably free.  This  appears  to  be  accepted  as  more 
or  less  inevitable,  as  in  many  of  the  wider  pavements, 
particularly  those  over  20  ft.,  a  centre  joint  is  being 
made,  in  some  cases  with  an  elastic  filling,  in  others  a 
butt  joint,  sometimes  with  steel  dowels  to  prevent  open- 
ing of  the  joint  or  lifting  of  one  slab  above  the  other, 
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a  phenomenon  which  occasionally  occurs  in  hot  weather 
following  a  thaw.  I  was  very  interested  in  the  process 
of  crack  forming  and  made  a  great  number  of  enquir- 
ies upon  the  point.  Where  the  transverse  joints  are  at 
long  intervals  it  is  usual  to  find  some  transverse  cracks 
and  occasionally  longitudinal  ones  before  the  road  is 
open  to  traffic. 

The  triangular  cracks,  if  present  (on  most  roads  they 
are  entirely  absent),  appear  towards  the  edge  of  the 
slab  and  usually  form  triangles  with  the  joint  as  the 
perpendicular;  the  hypotenuse  may  be  as  much  as  6  ft. 
or  as  little  as  18  in.  It  is  generally  attributed  to  weak- 
ness of  slab  at  the  sides  (it  certainly  is  more  evident  on 
the  earlier  and  thinner  slabs),  or  to  subsidence  of 
supporting  subsoil.  Some  engineers  are  now  running 
a  %-in.  steel  rod  reinforcement  6  in.  from  the  outer 
edge  of  the  slab,  particularly  where  there  is  heavy 
truck  traffic. 

The  roads  are  always  laid  in  summer  months,  and 
in  the  early  summer  of  the  following  year  it  is  usual  to 
find  further  cracks,  a  process  which  is  repeated  the 
following  summer,  and  then  occurs  less  frequently  in 
succeeding  years.  The  evidence  is  conclusive,  I  Ihink, 
that  these  cracks  are  due  to  subsoil  or  temperature 
changes  and  are  not  attributable  to  traffic.  It  is  the 
practice  to  go  over  the  roads  as  soon  as  settled  fine 
weather  is  established  in  the  spring,  and  again  in  the 
fall,  and  fill  the  cracks  with  heavy  tar  or  asphalt  oil. 
The  cost  is  said  to  vary  from  £.5  per  mile  in  the  earlier 
years  to  perhaps  £20  a  mile  after  five  or  six  years. 

Wear  of  Unsurfaced  Concrete 

It  is  the  practice  to  leave  the  surface  of  the  con- 
crete to  take  the  traffic  without  any  kind  of  protective 
covering.  In  early  experiments  tar  and  grit,  or  some- 
times an  asphalt  oil  with  similar  aggregate,  was  ap- 
plied, but  it  was  difficult  to  obtain  regular  adherance, 
and  the  patchy  appearance  was  objectionable  and  ad- 
verse to  smooth  running.  The  surface  of  the  concrete 
wears  extraordinarily  even  so  far  as  it  Avears  at  all. 
It  is  a  very  slow  process,  as  the  finishing  marks  can 
often  be  seen  on  pavements  which  have  been  in  use 
for  several  years.  Where  there  is  a  great  deal  of  traffic 
the  surface  gets  darkened  by  oil  droppings,  but  where 
traffic  is  infrequent  it  gives  a  light  colored  surface 
affording  excellent  travel  for  motors,  and  does  not 
appear  to  be  objectionable  to  horse  traffic,  of  which, 
however,  there  is  very  little. 

I  travelled  long  distances  in  motor  cars  at  a  speed 
between  40  and  50  miles  per  hour  with  only  an  occa- 
sional oscillation  caused  by  an  imperfect  joint.  The 
cracks  (owing  to  the  spreading  of  the  dark  filling 
material  outside  the  actual  crack,  and  forming  black 
and  irregular  streaks)  are  unsightly,  but  do  not  affect 
smooth  travel,  nor  do  they,  if  properly  attended  to, 
lead  to  deterioration.  Many  American  engineers  ac- 
cept them  as  a  necessary  feature  of  concrete  roads 
and  saj^,  "why  worry  about  them;  thej'  are  certainly 
somewhat  of  an  eyesore,  but  they  do  not  affect  the  ser- 
vice or  stability  of  the  road."  Nevertheless,  I  know 
they  would  be  very  pleased  if  they  cculd  be  eliminated, 
and  increased  thickness  of  slab,  centre  joints,  and  rein- 
forcement are  all  adopted  in  the  hope  of  entirel.y 
eliminating  or  reducing  their  frequency.  Bearing  in 
mind  the  non-elasticity  of  concrete  I  cannot  bring  my- 
self to  believe  that  the  cracking  can  be  entirely  elimi- 
nated, particularly  when  one  considers  the  movements 
of  subsoil  which  necessarily  occur  from  variations  in 
the  moisture  content  at  different  periods  of  the  year. 


Travellers  on  concrete  roads  become  used  to  the  black 
streaks  in  time,  particularly  when  they  use  a  road 
frequently  and  realise  that  it  does  not  interfere  with 
comfortable  travel,  or  apparently  lead  to  any  serious 
deterioration. 

Traffic 

Now  I  desire  to  deal  with  the  important  element  of 
traffic.  The  foregoing  observations  of  course  apply  to 
the  conditioiLs  of  traffic  which  obtain  in  Canada  and 
the  Unitetl  States,  and  in  judging  of  the  adaptability 
of  concrete  roads  to  English  conditions,  one  has  to 
consider  carefullj^  the  difference  in  traffic.  Amerca  is 
flooded  with  motor  cars  of  the  light  type ;  in  all  the 
large  cities,  and  within  a  few  miles'  range,  there  is  a 
procession  of  motor  cars  in  both  directions,  often  as 
far  as  one  can  see,  on  the  long  stretches  of  straight  and 
narrowly-paved  carriageways,  each  string  keeping  to 
its  proper  side.  It  is  very  difficult  on  these  two-way 
width  roads  to  pass  a  slower  car,  as  there  is  not  room 
to  cut  in. 

The  number  of  these  cars  on  the  roads  much  ex- 
ceeds anything  I  have  seen  in  England  even  on  the 
most-used  arteries  out  of  London.  On  the  other  hand 
the  heavy  type  of  vehicle  is  comparatively  scarce,  and 
bears  a  very  small  proportion  to  the  whole  number. 
One  important  unit,  the  motor  'bus,  is  particularly 
scarce.  In  New  York  and  Chicago,  on  one  or  two 
routes,  there  are  a  few  motor  'buses  of  a  size  and 
weight  corresponding  to  our  English  'buses,  but  they 
are  exceptional  instances.  The  only  other  passenger 
vehicles  I  saw  heavier  than  the  taxi  were  a  few  country 
'buses  carrying  from  eight  to  ten  people,  and  a  very 
few  chars-a-bancs  accommodating  about  the  same  num- 
ber, but  both  these  classes  of  vehicle  were  invariabl\- 
running  on  large  pneumatic  tires.  About  the  larger 
towns  and  their  neighborhood  there  was  quite  a  number 
of  goods  delivery  vans,  and  these  also  had  pneumatic 
tires.  "Motor  trucks,"  corresponding  to  our  petrol 
lorries,  exist  in  considerable  numbers,  but  nothing 
approaching  the  proportions  existing  in  England.  They 
appear  to  me  to  be  generally  lighter  built  than  our 
lorries  and  some  few  had  pneumatic  tires.  There  are 
no  traction  engines  except  the  agricultural  engine 
hauling  a  threshing  machine,  and  no  tractors  or  steam 
wagons.  Except  for  the  horse-drawn  vehicles,  which 
are  extraordinarily  few,  there  are  no  vehicles  running 
on  the  American  roads  without  rubber  tires. 

Having  regard  to  differences  in  traffic  conditions  I 
an  therefore  unable  to  draw  any  very  definite  conclu- 
sions from  the  comparative  point  of  view,  as  to  what 
the  behaviour  of  concrete  roads  would  be  under  Eng- 
lish conditions,  where  steel-tired  vehicles  still  form  so 
considerable  a  proportion  of  our  traffic.  I  am  also 
unable  from  what  I  have  seen  to  judge  of  the  eft'ect  of 
a  constant  traffic  of,  say,  steel-tired  steam  wagons, 
traction  engines,  or  tractors  and  trailers  on  a  concrete 
road.  It  was  the  threshing  season  in  the  states,  and 
I  met  a  few  of  the  agricultural  traction  engines,  but 
close  inspection  did  not  reveal  any  effects  of  their 
passage  on  the  concrete  roads.  On  the  other  hand,  the 
only  evidence  of  any  considerable  wear  I  saw  on  a 
concrete  road  in  America  was  where  gravel  had  been 
hauled  for  some  jears  from  pits  along  a  route  near 
Milwaukee  by  rubber-tired  lorries,  and  on  the  loaded 
side  there  was  sufficient  wear  to  show  a  slight  track. 
Moreover,  on  a  few  old  roads  much  used  by  lorries  and 
troops  during  the  war  there  was  evidence  of  abrasion 
and  deterioration  to  the  extent  that  some  lengths  had 
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to  be  extensively  patched,  and  in  a  few  cases  refaced 
with  concrete.  The  latter  process  was  quite  sucessfuUy 
carried  out  by  addiiif^:  a  .'!-in.  reinforced  facing,  and  the 
patching  operations  were  also  quite  successful,  al- 
though such  work  necessarily  had  to  be  protected  for 
at  least  a  fortnight. 

Conclusions 

It  may  be  desirable  in  the  light  of  what  I  have  seen, 
and  my  knowledge  of  English  conditions,  that  I  should 
give  my  view  as  to  the  adaptability  of  concrete  roads 
to  our  needs.  The  general  conclusions  I  have  come  to 
are  as  follows : 

1.  That  well-constructed  concrete  roads  will  carry  a 
large  traffic  of  rubber-tired  vehicles  satisfactorily  and 
at  a  low  maintenance  cost  for  several  years,  and  would 
then  afford  a  satisfactory  base  for  resurfacing  with 
concrete  or  for  a  bituminous  surface  if  originally  laid 
at  a  level  permitting  a  superimposed  coating. 

2.  That  where  suitable  materials  are  available  at  a 
reasouble  cost  concrete  construction  should  be  adopted 
for  new  roads  in  preference  to  the  telford  or  macadam 
system,  again  provided  the  carriageway  is  laid  at  a 
level  to  admit  of  a  superimposed  coating. 


3.  That  where  heavy  traflSc  is  spreading  to  roads 
which  are  insufficiently  foundationed  to  carry  it,  the 
concrete  method  would  form  a  desirable  and  economi- 
cal means  of  reconstruction.  Where  costs  of  aggregate 
is  a  consideration,  the  material  of  the  existing  road 
might  be  excavated,  washed  and  utilized. 

I  would  add  that  if  any  good  results  are  to  be  ob- 
tained the  concrete  must  be  of  first-cla.s8  quality,  with 
aggregate  perfectly  clean,  thoroughly  and  regularly 
mixed,  and  carefully  laid  and  cured,  and  traffic  kept 
off  for  at  least  three  and  preferably  four  weeKS. 
Machine  mixers  and  finishers  undoubtedly  make  the 
best  job  and  expedite  laying,  which  is  important. 

With  regard  to  cracks,  I  am  inclined  to  think  they 
are  inevitable  in  so  far  as  they  are  the  result  of  temper- 
ature changes,  and  it  is  probably  the  best  plan  to  afford 
an  opportunity  for  them  to  take  place  at  regular  inter- 
vals rather  than  to  put  in  expansion  joints,  which  are 
difficult  to  executs  so  as  to  avoid  light  irregularity  in 
the  surface  line ;  a  crack  appears  as  easy  to  take  care 
of  as  a  joint.  It  is  probable  that  cracking  would  be  less 
prevalent  in  our  own  milder  climate,  particularly  hav- 
ing regard  to  our  roads  being  foundationed,  which 
should  lessen  materially  the  effect  of  subsoil  influences. 


Construction  Developments 
During  October 

Figures   Compiled   by   MacLean   Building  Reports,    Ltd.,   Show  Trend  of 

Building  Activities  for  Last  Month — Details  of  Contracts 

Awarded — Analysis  of  Contemplated  Construction 

Comparative  Statement  of  Contracts  Awarded  in  Canada. 


According  to  Geographical  Divisions                  Ontario  Quebec            Maritime  Western  Total 

October,   1921   $  7,888,300  $  6,47.3,S00         $      5.12,900  $  4,092,200  $  18,997,200 

October,   1920   10,154,800  2,674,400             2,372.900  2,967,400  18,169,500 

October,   1919  7,905,600  10,705,500            4.300,900  2,667,300  25,579,300 

October,   1918   5,207,400  1,304,400                324,200  2,044.100  5,880,100 

10  months,  1921 93,070,100  55,065,500             7,600,500  48,638,900  204,375,000 

10  months,  1920  „„ 102,231,700  47,015,100          19,750,500  62,462,.500  231,459,800 

10  months,  1919  74,950,800  48,361,500           16,957,400  24,036,400  164,176,700 

10  months,  1918  30,644,600  22,432,700          22,248,100  16,099,800  91,425,500 

According  to  ClassiflcatioiLS  or  Types.                  Besidential  Business        Industrial  Engineering  Total 

October,   1921   $  7,214,900  $  5,014,900         $   1.616,600  $  5,150,800  $  18.997,200 

October,   1920 4,362,500  5,279,000             6,849,500  1,678,500  18,169,500 

October,   1919   ....'. „ : 4,923,200  7,665,900          11,319,200  1.671,000  25,579)300 

October,    1918  1,161,400  2,418,100             2,980.300  2,320.300  8,880,100 

10  months,  1921  64,666,200  76,432,400           14,868,900  48.407„'>00  204,375,000 

10  months,  1920 50,230,800  79,652.200          61,871,600  39,705,200  231,459,800 

10  months,  1019  39.796,800  51,270,500          48,579,100  24,530,300  164,176,700 

in  months,   1918  13,266.1500  22.723.400           36.994..300  1S,441,.300  91,425,500 

CONTRACTS  AWARDED  ACCORDING  TO  CLASSIFICATIONS,  JANXTARY  TO  OCTOBER  (INCLUSIVE),  1921 

Ontario  Qnebce  Maritiaa  Wntern 

No.        V»luo  No.         Value                 No.  VaJn«  No.         Vahio 

Residential    Buildings    _ 793S     136.821.(00  25S9     |U,228.S00              442  t2.094.000  X884     tU  522.100 

nusinesa    BuildinRs    1099       31.462,200  627       27.094.100              151  S.212.700  MS       14.CT3.4M 

Industrinl    Buildings    91          S.096.800  61         S.144.000                  10  290.000  it         <.S48,1M 

Public  Woiks  nnd  Utilities  ,  419       19.709.500  .•'41       10.598.900                69  2.00S.800  M7       ICMCMO 


078 


THE  CONTR.\CT  RECORD 


Construction  Contracts  Awarded  in  Eastern  Canada,  October,  1921 


No. 

Apartments   2 

Churches    

Factories    _ 11 

Public  Garages  12 

Hospitals    2 

Hotels  and  Clubs  2 

Office  Buildings  8 

Public   Buildings   G 

Residences  802 

Schools   10 

Stores   55 

Theatres     1 

Warehouses   7 

Total   Building.s   918 

Bridges     13 

Dams  and  Wharves  5 

t!iewors  and   Watermains  9 

Roads  and  Streets  15 

General   Engineering   ....  1 

Grand  Total   961 


Ontario 

Value. 
$      18,000 

No 
8 
4 
6 
11 
3 

"3 

2 

360 

1 

43 

'7 

448 

8 

3 
11 
16 

2 

488 

Quebec 

\'alue 
$    440,000 
175,000 
793,000 
173,400 
80,000 

New 
No. 

1 

1 

3 

9 
0 

3 

10 

1 

1 

21 

r  Bi 
$ 

runswlck 
Value 

N 
No. 

"2 

i 

"i 

1 

28 
1 
6 
1 

1 

42 
1 

"2 
4.-> 

ova 
$ 

Scotia 
Value 

E 

No. 
10 

7 
17 
25 

5 

3 

13 

11 

1202 

14 

108 

2 

1() 
1433 

21 

9 

20 

32 
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Construction  Contracts  Awarded  in  Western  Canada,  October,  1921 


British  Columbia  Alberta 

No.           Value.  No.  Value 

Churches    1  $       3,000          3  $     24,000 

Factories    2                30,000           4  46,100 

Public  Garages  1                 9,000          2  30,000 

Hospitals    4              152,700           2  15,000 

Hotels  and  Clubs  1  100,000 

Public   Buildings  2                40,500           1  2,500 

Residence.s     185              703,900  38  78,300 

Schools    7                94,900           5  47,700 

Stores   12               98,200  10  33,200 

Theatres  1  15,000 

Warehouses   4               18,000          2  40,000 

Total   Buildings  218  $1,150,200  69  $    431,800 

Bridges     3  $      55,400           1  $      75,000 

Dams  and   Wharves   2  21,000  ....  

Sewers   and  Watermains       2  225,000  ....  

Roads   and   Streets   2  591,000  ....  

General    Engineering    ....       2              112,500           1  372,300 

Grand   Total  229  $2,155,100  71  $    879,100 


Saskatchewan 


No. 


Value 


2       $     14,000 
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59      $    311,100 
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70   $  471,200   135 


Manitoba  Western  Total 

Value  No. 

$  22,700  10 

6 

44,600  8 

6 

1 

19,500  8 

281,700  350 

11,000  19 

129,500  49 

2 

14,000  10 

$  523,000  469 

$   20,900  8 

2 

24,000  8 

17,000  10 

1,900  8 

$  586,800  505   $4,092,200 


Value 

$      63,700 

76,100 

96,100 

167,700 

100,000 

78,000 

1,203,500 

179,100 

338,900 

35,000 

78,000 

$2,416,100 

$  151,300 

21,000 

252,400 

688,200 

563,200 


Contemplated  New  Construction  Work  in  Canada,  October,  1921 


Ontario 


Quebec 


No. 

Apartments     2 

Churches    3 

Factories    18 

Public    Garages   fi 

Hospitals    2 

Hotels  and  Clubs  6 

Office  Buildings  3 

Public  Buildings   6 

Residences   163 

Schools   10 

Stores   8 

Theatres  1 

Warehouses   2 

Total  Buildings  230 

Bridges     8 

Dams  and  Wharves  7 

Sewers  and  Watermains  18 

Roads  and  Streets  12 

General    Engineering   ....  3 

Grand   Total  278 


Value. 

J     35,000 

85,000 

483,000 

155,000 

180,000 

605,000 

74,000 

142,000 

849,400 

1,387,800 

110,000 

40,000 

70,000 


$4,210,200 

$      94,000 

237,000 

933,200 

463,000 

3,560,000 


No. 

5 

1 


212 


259 
5 

13 

15 

5 


Value 
$    345,000 
30,000 

8.3,000 
260,000 
360,000 
235,000 
215,000 
1,467.000 
454,000 
130,000 


Maritime 
No.  Value 


No. 


Western 
Value 


156,000 

$3,735,000 
$      96,000 


291,200 
147,400 
121,.500 


$9,503,400       297         $4,391,100 
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4     35,000  11 

17 

3      26,000  5 

1 

1      10,000  4 

12   $  117,000  59 

1   $   60,000  2 

4 

6 

1      17,000  10 

3      66,000  3 

17   $  260.000  84 


$   20,000 

1,543,000 

39,000 

54,000 

250,000 
10,000 
94,000 
68,500 

313,500 
86,000 
20,000 
82,500 


Dominion 

No.    Value 


7 
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16 

7 
11 

8 

17 

390 

35 

21 

2 
15 


$  380,000 
135,000 

2,036,000 
283,000 
494,000 

1,215,000 
324,000 
476,000 

2,419,900 

2,155,300 

352,000 

60,000 

318,500 


$2,580,500   560  $10,648,700 

$  258,000 

264,000 

1,318,400 

2,777,400 

3,794,500 


$   8,000 

27,000 

94,000 

2,150,000 

47,000 


16 
11 
37 
38 
14 


$4,906,500   676  $19,061,000 
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A  sketch  of  the  new  Wales  Home  at  Richmond,  P.  (J. 


The  Wales  Home,  Richmond,  P.  Q. 

Description   of  a  $75,000  Institute  for  the  Housing  of 
the  Aged — Semi-fireproof  Construction 


Situated  in  one  of  the  most  beautiful  valleys  of 
the  St.  I'Vancis  River,  a  mile  and  a  half  from  Rich- 
mond, P.  Q.  is  the  site  of  the  Wales  Home.  This 
new  institution,  the  purpose  of  which  is  to  provide 
a  shelter  for  aged  men  and  women,  was  made  pos- 
sible through  legacies  left  by  the  late  Horace  P. 
Wales  anci  the  generosity  of  public  spirited  citizens 
of  the  Eastern  Townships. 

The  first  building  now  in  course  of  construction 
is  designed  to  accommodate  forty,  mostly  in  single 
and  four-bed  wards.  The  'basement  contains  a 
kitclien  and  laundry,  storage  and  trunk  rooms,  boiler 
room,  coal,  and  general  service  rooms.  The  ground 
floor  contains  men's  and  women's  living  rooms,  a 
large  dining  room,  and  rooms  for*  such  of  the  inmates 
as  are  too  feeble  to  climb  .stairs.  The  central  i)ortion 
contains  the  entrance  hall,  matron's  office,  i)arlor. 
and  cloak  rooms.  The  large  living  room  and  dining 
room  are  so  designed  that  they  can  be  thrown  into 
one  room  for  the  jnirpose  of  entertainments,  concerts, 
or  any  large  gatherings.  The  first  floor  is  devoted 
entirely  to  bedrooms  and  the  ui)per  floor  to  servants" 
quarters. 

Each  <)edroom  is  provided  with  a  push  button 
connected  with  an  annunciator  in  the  matron's  room 
for  the  women  inmates.  A  similar  arrangement  is 
made  from  the  men's  room  to  the  orderly's  room. 
By  this  means  any  one  becoming  ill  at  night  can 
secure  help  at  once.  Remote  parts  of  the  building 
are  provided  with  automatic  telephones  to  reduce 
steps  of  servants  and  facilitate  service.  Numerous 
toilets  have  been  provided  conveniently  located  in 
difTerent-  parts  of  the  building ;  in  fact  there  are  only 
three   bedrooms    which    have    not    connecting    toilets. 

A  verandah  twelve  feet  wide  and  ninety  feet  long 
provides  a  sheltered  promenade  across  a  portion  of 
the    front.     The  middle  portion  of  this  is    glass  en- 


closed to  form  a  sun  jjarlor.  A  deck  on  the  verandah 
I)rovides  lounging  and  walking  .space  in  fair  weather 
and  a  place  for  airing  bed  clothes  and  linen.  The 
view  from  this  deck  is  one  of  exce[)tional  beauty 
The  construction  of  the  building  is  sem-fireproof, 
lack  of  means  prcvhibiting  fireproof  construction 
except  in  certain  jiarts.  For  the  same  reason  it  was 
neces.sary  to  reduce  all  decoration  to  a  minimum  and 
avoid  any  frills  which  would  tend  to  increase  the 
expense.  Laprairie  plastic  brick  was  used  through- 
out, laid  in  Flemi.sh  bond  on  the  exterior  with  raked 
black  joints. 

The  interior  trim  of  the  ground  floor  is  of  British 
Columbia  fir.  On  the  first  floor  the  finish  is  white 
pine  painted  with  mahogany  finished  doors.  .\11  other 
parts  of  building  are  white  ])ine  jjainted  white.  The 
floors  throughout  are  of  birch  except  the  toilets  which 
are  terrazzo  with  cove  1)ase  and  Keene's  cement  wain- 
scots. 

The  contract  for  the  building  was  let  early  in 
the  si)ring  and  cost  forty  cents  a  cubic  foot  not  in- 
cluding equipment  such  as  laundry  or  refrigeration. 
The  architect  is  Harold  Lawson,  127  Stanley  St., 
Montreal  and  the  general  contractors  are  Xewton- 
Dakin  Construction  Co.  Ltd.,  Sherbrooke,  P.  Q.  The 
cost  will  be  approximately  $7.^.000. 


Lay  in  your  supply  of  sand  and  gravel  NOW — 
the  pits  will  soon  be  frozen.  Store  them  where 
they  will  be  sheltered  from  rain  and  snow.  A  ton 
of  aggregates  under  shelter  is  worth  ten  in  a 
frozen  pit. 


980 


THE  CONTRACT  RECORD 


A  Small  House  Suggestion 


The  accompanying  illustration  and  floor  plan 
are  of  a  residence  nearing  completion  on  Dawes 
Road,  Toronto,  for  Dr.  Givens.  This  is  an  ex- 
cellent example  of  a  well-planned,  permanent, 
better-class  residence  and  embodies  a  number 
of  interesting  constructional  features  dealt  with 
briefly   herewith. 

Red  pressed  brick,  stucco,  wooden  strapping 
and  Indiana  limestone  trim  combine  to  attractive 
effect  in  the  front  exterior  appearance.  The  other 
walls  are  of  red  pressed  brick  to  the  first  floor 


with  stucco  above.  Concrete  steps  at  the  front 
lead  up  to  a  roomy  verandah,  with  arched  roof 
and  red  tile  flooring,  entering  on  the  vestibule. 
There  is  also  an  entrance  on  the  south  side  of  the 
house,  as  shown  on  ground  floor  plan,  entering 
on  the  side  hall,  for  the  convenience  of  patients. 

Description  of  Ground  Floor 

The  vestibule  is  floored  with  red  tile,  like  the 
verandah,  while  ^  in.  quarter-cut  oak  is  used 
in  the  halls,  den  and  dining  room,  and  %  in. 
birch  flooring  in  the  waiting  room,  office  and 
laboratory.  The  floor  in  the  bathroom  and  toilet 
is  of  hexagon  white  tiling,  and  J4  i"-  No.  1  pine 
is  used  in  the  kitchen  and  pantry.  The  interior 
walls  are  of  plaster,  throughout,  with  special 
sand  finish  in  dining  room,  den  and  living  room 
ceilings  and  walls  to  plate  rail.  The  bathroom, 
toilet,  kitchen  and  pantry  are  trimmed  with  No. 
1  pine,  the  balance  of  woodwork  throughout 
being  of  chestnut.     That  space  utilized,  in  the 


case  of  a  residence  of  this  type,  for  the  exercise 
of  professional  work,  has  been  laid  out  with  spec- 
ial attention  to  the  convenient  location  of  one 
room  to  another.  As  shown  on  the  plan,  the 
waiting  room  and  office  are  situated  immediately 
off  the  side  hall,  the  latter  room  being  directly 
connected  with  the  laboratory  at  the  rear.  The 
large  den,  13  ft.  by  10  ft.,  has  two  entrances,  one 
from  the  main  hall  and  the  other,  by  large  double 
doors,  from  the  dining  room.  There  is  a  large 
fire-place  on  the  north  side  of  the  room,  of  tap- 
estry brick  construction  and  red  tile  flooring,  on 
either  side  of  which  are  built-in  bookcases.  The 
dining  room  is  the  largest  room  on  the  ground 
floor,  being  13  ft.  by  11  ft.  There  is  a  sliding 
door  in  the  rear  wall  of  the  room,  connecting 
with  the  work  table  in  the  pantry,  for  serving 
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purposes.  The  dining  room  is  connected  with 
the  kitchen  by  a  swinging  door,  as  is  the  pantry 
with  the  kitchen.  The  kitchen  is  10  ft.  6  ins.  by 
8  ft.  6  ins.  and  is  equipped  with  a  stationary 
ironing  board  and  an  opening  to  the  clothes 
chute.  There  is  a  door  at  the  rear,  also,  open- 
ing on  the  enclosed  stairway  to  the  basement. 
Access  may  also  be  had  to  this  stairway  from 
the  outside,  as  shown  on  plan. 

The  First  Floor 

The  feature  of  this  floor  is  the  large  living 
room,  which  is  16  ft.  6  ins.  by  13  ft.,  situated  im- 
mediately over  the  den.  with  entrances  by  double 
doors  on  the  hall  and  sun  room.  A  large  fire- 
place, identical  with  the  one  in  the  den,  is  loc- 
ated in  this  room.  The  sun  room,  over  the  ver- 
andah, is  16  ft.  6  ins.  by  8  ft.,  with  five  single 
windows  on  the  front  and  two  on  the  north  side. 
This  room  is  also  connected  with  a  bedroom 
over  the  waiting  room.  There  are  three  bed- 
rooms altogether,  the  largest  13  ft.  9  ins.  by  13 
ft. 

Mr.  Henry  J.  Chown,  architect,  of  20  Way- 
land  Ave.,  Toronto,  designed  the  house,  and 
Messrs.  Gilding  Bros.,  68  Dawes  Road,  were  the 
builders. 
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Steel  Company  Reduces  Wages 

The  Dominion  Iron  &  Steel  Company,  Sydney, 
N.  S.,  has  put  into  effect  another  ten  per  cent,  reduc- 
tion in  wages.  The  management  stated  that  this  was 
an  alternative  to  sus-pending  certain  operations  and 
that  they  chose  this  course  in  order  to  keep  their  staff 
fully  employed- 

Gotfredson  Joyce  Corporation  to  Build 

A  recent  report  states  that  the  Gotfredson  Joyce 
Corporation,  of  Walkerville,  Ont.,  will  shortly  commence 
construction  work  on  a  large  garage,  service  station,  offices 
and  showrooms,  on  Spadina  Avenue,  Toronto.  These  dif- 
ferent units  will  be  irtcorporated  in  a  two-storey  and  base- 
ment building,  51  ft.  x  210  ft.,  of  structural  steel  and  reinforc- 
ed concrete  construction,  to  cost  about  $100,000.  Mr.  W.  H. 
Leishman,  106  Jarvis  St.,  is  the  Toronto  manager  of  the 
corporation. 


Mainly  Constructional 

Batt  and  West— From  Coast  to  Coast 


The  opening  of  the  new  Batiscan  Bridge,  which 
is  the  last  link  in  the  Montreal-Quebec  highway,  took  place 
recently.  The  bridge  is  1,319  ft.  in  length,  of  steel  con- 
struction,  and   cost  about   $200,000   to   construct. 

The  City  Architect's  Department,  Toronto,  reports  the 
total  value  of  building  permits  issued  during  the  past  month 
of  October  at  $1,825,000,  the  bulk  of  which  total  represents 
dwelling  house   construction   of   various   types. 

The  Toronto  Transportation  commission  has  received 
the  assurance  of  the  City  Council  ithat  $7,000,000,  or  even 
more  if  necessary,  will  be  available  for  rehabilitation 
of  the  street  railway  system,  during  the  next  two  or  three 
months. 

Premier  Drury  of  Ontario,  turned  the  first  sod  for  the 
70-mile  extension  Of  the  T.  &  N.  O.  Railway  from  Cochrane 
to  Oil  Can  Portage,  Ont.  This  is  the  first  step  in  the  build- 
ing of  the  projected  line  to  Moose  Harbor,  185  miles  north 
of  Cochrane.  Premier  Drury  used  a  silver  spade  to  perform 
the  ceremony,  which  was  presented  by  the  municipality  of 
Cochrane. 

The  new  firm  of  Brant  Foundries,  at  Brantford,  Ont., 
is  now  under  operation  and  will  produce  high  grade  castings, 
specializing  in  the  production  of  light  grey  iron,  brass  and 
aluminum    castings. 

The  Anglo-American  Motors,  Limited,  it  is  reported, 
have  secured  a  32-acre  site  at  Trenton,  Ont.,  for  the  establish- 
ment of  a  plant  to  consist  of  ten  separate  buildings.  The 
site  was  given  by  the  town  free  of  all  encumbrances,  with 
a  fi.xed  assessment  for  a  term  of  years. 

Parks  Commissioner  Chambers  of  Toronto  has  recom- 
mended to  the  city  council  the  purchase  of  a  19-acre  site  in 
North  Toronto,  for  playground  purposes,  at  a  cost  of  $8,000 
an  acre.  The  site  is  on  the  .Anderson  estate,  at  the  corner 
of   Eglinton  Avenue  and   Duplex  Avenue. 

The  officers  of  the  Canadian  Deep  Waterways  and 
Power  Association  were  relected  en  bloc  at  the  recent  meet- 
ing in  Hamilton:  President,  O.  E.  Fleming,  K.  C„  Windsor; 
vice-presidents,  E.  L.  Cousins,  Toronto;  George  J.  Guy, 
Hamilton;  George  A.  Graham,  Fort  William;  T.  R.  Deacon, 
Winnipeg;  secretary-treasurer.  Major  Alex.  C.  Lewis,  M. 
P.  P.,  Toronto.  It  was  resolved  to  ask  the  Ontario  govern- 
ment for  an  auunal  grant  of  $15,000  for  three  years  (if 
required  for  so  long  a  period). 


The  city  of  Kitchener,  Ont.,  has  been  offered  the  title 
to  a  25-acre  section  of  land,  at  St.  Leg-er  and  Lancaster 
streets,  to  be  utilized  for  community  playground  purposes, 
by  the  owner,  Mr.  A.  K.  Kaufman. 

The  ratepayers  at  Chatham,  Ont.,  are  shortly  to  vote 
on  a  by-law  authorizing  the  expenditure  of  $40,000  on  the 
construction   of   a   municipal   incinerator  plant. 

Water  was  recently  turned  on  in  the  new  water  works 
system  of  Scarborough  Township,  Ont.  The  entire  town- 
ship is  not,  as  yet  being  served  by  this  system,  but  will 
eventually.  This  system,  which  was  installed  at  a  cost  of 
$400,000,  is  the  only  township  owned  independent  system  in 
the  province.  The  Central  Foundation  Company  were  the 
contractors  on  the  system,  which  was  designed  by  the  town- 
ship's en"gineers,  Messrs.  James,  Proctor  &  Redfern,  of 
Toronto. 

Hon.  F.  C.  Biggs,  minister  of  public  works,  Ontario, 
accompanied  by  Mr.  W.  A.  McLean,  deputy  minister  of  high- 
ways, a  committee  consisting  of  18  members  of  the  legislature, 
and  a  staflf  of  engineers,  recently  took  part  in  the  first  of  a 
series  of  motor  tours  of  the  provincial  highway  sysrtem  of 
Ontario.  The  object  of  these  tours  is  to  inspect  the  work  in 
progress  and  give  the  committee  an  opportunity  of  seeing  for 
themselves  the  past,  present  and  future  work  of  the  depart- 
ment. 

Following  is  a  list  o-f  the  officers  elected  at  the  recent 
two-day  conference  of  the  Provincial  Town  Plannirtg 
Association,  held  at  Toronto:  President  J.  P.  Hynes,  of 
Toronto,  was  again  returned  to  office,  as  were  Vice-Presi- 
dents Thos.  S-  Morris,  Hamilton;  Aid.  Frank  E.  Harley, 
London;  W.  H.  Breithaupt,  of  Kitchener;  Aid.  E.  D.  Lowe, 
Ottawa;  Treasurer  Gordon  Philip,  London,  and  Secretary 
W.  S.  B.  Armstrong,  of  Toronto.  The  committee  is  com- 
posed of  the  following: — J.  J.  Mackay,  Hamilton;  Aid.  H.  E. 
Rose,  St.  Catharines;  Mayor  F.  H.  Plant,  Ottawa;  Frank 
Cockshutt,  Brantford;  Mrs.  Aid.  Small,  Toronto;  Mrs.  J. 
W.  Bundy,  Toronto;  W.  H.  Morrey,  Windsor;  George  W. 
McLaughlin,     Oshawa,   and    Major    D.    Sharpe,     Brampton. 

Fire  losses  in  Canada  during  the  week  ended  October 
2(ith  are  estimated  by  the  Monetary  Times  at  $443,800.  com- 
pared with  $509,750  the  previous  week. 

A  harbor  commission  to  represent  the  Border  Cities 
is  projected.  According  to  a  recent  announcement  a  bill, 
which  may  be  presented  to  the  legislature,  has  been  drawn 
up  by  the  officials  of  the  Border  Chamber  of  Commerce 
asking  for  the  formation  of  harbor  commission  to  consist 
of  five  members,  one  for  Windsor,  one  for  Walkerville  and 
Ford,  one  for  Sandwich  and  Ojibway,  one  appointed  by 
the  lieutenant  governor  of  the  province,  and  one  by  the 
Border  Chamber  of   Commerce. 


Personal 

Brig.-Gen.  C.  H.  Mitchell.  Dean  oi  the  Faculty  of 
.\pplied  Science,  Toronto  University,  has  just  returned 
from  the  New  England  States,  where  he  recently  addressed 
the  British  Empire  Club,  Providence,  R.  L,  on  the  "  Problems 
and  Prospects  of  the  British  Empire." 

Mr.  George  F.  Porter,  chief  engineer  of  the  Canadian 
Bridge  Company,  Walkerville,  Ont..  was  recently  honored 
with  the  honorary  degree  of  Doctor  of  Laws,  by  McGill 
Uuiversity,  in  recognition  of  his  outstanding  engineering 
work  on  the  Que'bec  Bridge.  Mr.  Porter  who  was  born  at 
Detroit  in  1862,  helped  to  organize  the  Canadian  Bridge 
Company  in  1900,  and  since  that  time  has  played  a  prom- 
inent part  in  the  important  projects  which  this  firm  has 
handled.  He  is  a  member  of  the  Engineering  Institute  of 
Canada. 
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Waterworks,  Sewerage  and 
Roadways 

Amherstburg,  Ont. 

\V.  A.  McC'ormiek,  Town  Clerk,  has  plans 
and  will  receive  tenders  until  Nov.  14tli 
for  construction  of  extension  to  sewer  to 
cost  $13,000. 

Ooderictt.  Out. 

Ratepayers  recently  defeated  by-law 
which  authorized  erection  of  chlorinating 
and  filtration  plant  costing  $70,000. 

Guelph,  Out. 

H.  J.  B.  Leadley,  City  Clerk,  will  re- 
ceive tenders  until  Nov.  15th  for  furnish- 
ing, delicvering  an.d  erecting  2  motor- 
driven  pumping  units,  capacity  2,100  im- 
perial gallons  per  minute  each,  and  2 
pumping  units  driven  by  internal  com- 
bustion engines,  capacity  2,100  imperial 
gallons  per  minute  eaich.  Plans  with  F. 
McArthur,   Engr. 

Ottawa,  Out. 

City  Council  plan  construction  of  as- 
phalt pavement  on  Bayview  Ave.,  from 
Armstrong  to   Wellington  Sts. 

Construction  of  asphalt  pavement  on 
Armstrong  St.,  from  Garland  to  Bayview, 
is  contemplated   by  City  Council. 

Saanich,  B.C. 

Hector  Cowper,  Olcrk,  has  plans  and 
will  receive  tenders  by  registered  post 
only  at  Municipal  Hall,  Koyal  Oak,  Saan 
ich,  B.C.,  until  Nov.  17th  for  supply  of 
materials  required  for  waterworks.  Bid 
must  be  accompanied  by  certified  chetjue 
for  5  per  cent,  of  tender. 

St.  Joseph  de  Coleraine,  Que. 

B.  Miehaud,  Deputy  Min.  Dept.  Pub. 
Highways,  Prov.  Govt.,  will  receive  ten- 
ders until  Nov.  19th  for  gravelling  section 
of  Sherbrooke  Highway. 

St.  Thomas,  Ont. 

Plans  will  be  prepared  for  construction 
of  asphaltic  concrete  pavement  on  Mary, 
Mitchell  and  Hiawatha  Sts.  for  City.  W. 
C.  Miller,  Engr. 

CONTRACTS  AWARDED 

Dauphin,  Man. 

Kural  Municipality  of  Dauphin,  Man., 
awarded  following  contracts  for  road- 
work:  1  and  2  at  $].S,200,  Strang  &  Wat- 
son, Dauphin;  3  at  $7,500,  E.  Pilgrim, 
Dauphin. 

Kingston,  Ont. 

B.  J.  McClelland,  185  Clergy  St.,  Kings- 
ton, lias  general  contract  for  grading  and 
paving  at  Riding  School,  Military  College, 
for  Dom.   Govt.,  Dept.  Pub.  Works. 

St.  Lambert,  Que. 

Council  awarded  contract  for  concrete 
pipe  to  the  Concrete  Pipe  &  Products  Co., 
Ltd.,  Junction   Cut,  Hamilton,  Ont. 


Bldg.,  contemplate  erection  of  addition  to 
car  barns  on  Connaught  Ave. 

Erection  of  addition  to  car  barns  on 
Eglinton  Ave.  is  contemplated  by  Toronto 
Transportation  Cmsn.,  Byrie  Bldg. 

CONTRACTS   AWARDED 

BromptonTille,  Que. 

Steel  contract  for  bridge  costing  $8,500 
for  Brompton  Twp.  Council  is  placed  with 
MacKinnon  Steel  Co.,  Ltd.,  Drummond 
Rd.,  Sherbrooke,  Que. 

Providence  Bay,  Ont. 

General  contract  for  repairs  to  wharf 
for  Dom.  Govt.,  Dept.  Pub.  Works,  is 
awarded  to  McNamara  Bros.  &  Thornton, 
CuUis   Block,   Sault   Ste.   Marie,   Ont. 


Railroads,  Bridges  and 
Wharves 

Toronto,  Ont. 
Toronto     Transportation     Cmsn.,     Byrie 


Public  Buildings,  Churches 
and  Schools 

Benmiller,   Ont. 

J.  VV.  Gledhill,  secy.  Benmiller  Consoli 
dated  School  Bd.,  has  plans  and  wUl  re- 
ceive tenders  until  Dec.  15th  for  erection 
of  school  costing  $15,000. 

Cabano,  Que. 

Erection  of  church  is  contemplated  by 
Congregation  of  Cabano.  Rev.  J.  P.  Cyr, 
Parisli  Priest. 

'Colebrook,  B.C. 

Jos.  T.  Brown,  Colebrook,  Surrey,  B.C.. 
is  erecting  Community  Hall  at  cost  of 
$7,000. 

Kitchener,  Ont. 

Erection  of  addition  to  school  costing 
$50,000  is  contemplated  by  School  Bd.  Ed. 
Pequegnat,  secy.,  53  Frederick  St. 

Levis,  Que. 

Erection  of  sanatorium  at  cost  of  $100,- 
000  is  contemplated  by  Hotel  Dieu  de 
Levis,  19  St.  Joseph  St. 

Tillsonburg,  Ont. 

Plans  will  be  prepared  for  remodelment 
of  residence  for  hospital  for  Town. 

Waterdown,  Ont. 

J.  C.  Meblar,  Clerk,  Waterdown,  and 
Witton  &  Walsh,  architects,  Hamilton 
Provident  &  Loan  Bldg.,  Hamilton,  have 
plans  and  will  receive  tenders  until  Nov. 
12th  for  erection  of  Memorial  Hall  to  cost 
$20,000  for  Town. 

CONTRACTS  AWARDED 

Amherst,  N.S. 

General  contract  for  work  at  Drill  Hall 
for  Dom.  Govt.,  Dept.  Pub.  Works,  is 
awarded  to  N.  &  M.  Daskallino,  10  Comp- 
ton  Ave. 

Brooklands,  Man. 

John  Mason  has  general  contract  for 
erection  of  school  costing  $6,500  for 
Brooklands  S.D.  No.  1440. 

Glace  Bay,  N.S. 

A.  M.  Jones,  Glace  Bay,  has  general 
contract  for  erection  of  Central  School 
costing  $400,000  for  School  Bd.  Millwork 
and    electrical    contracts    are    awarded    to 


Rhodes,  Curry  Co.,  Amherst,  N.8.,  and  J. 
A.  Donovan,  Margaret,  St.,  Sydney,  Ni5. 

Hamilton,  Ont. 

Roofing  contract  for  school  costing 
$300,000  for  Bd.  of  Education  is  awarded 
to  Thos.  Irwin  &  Son,  18  McNab  St.  S. 

Marievllle,  Que. 

Additional  contracts  for  hospital  for  Les 
Soeurs  de  la  Charite  de  L 'Hospice,  St. 
Croix  de  Marie ville,  are:  Electrical,  J.  A. 
St.  Amour,  2171  St.  Denis  St.;  plumbing, 
Mr.  Bernier,  St.  Hyacinthe;  heating,  T. 
Latourelle  &  Fils,  6  Craig  St.  W.;  paint- 
ing, 3irch  &  Drouin,  195  St.  Catherine  St. 
E.;  steel  arch.  Phoenix  Bridge  &  Iron 
Iron  Works,  Ltd.,  83  Colborne  St.,  Mont- 
real; sash  and  doors,  Allard  &  Desnoyers, 
12  Erie  St.,  Montreal. 

Montreal,  Que. 

Additional  contracts  for  addition  to  hos- 
pital costing  $225,000  for  Ste.  Justine  Hos- 
pital for  Children,  St.  Denis  St.,  are: 
Roofing,  Paquctte  &  Fortin,  79  Cathedral 
St.;  painting  and  glass,  Bruno  Navert, 
1229  St.  Denis  St.;  plumbing  and  heating, 
J.  .\.  Francoeur,  538  Fabre  St. 

Elex.  Craig,  Ltd.,  41  Jurors  St.,  have 
painting  and  glazing  contracts  for  school 
costing  $500,000  for  Protestant  Bd.  of 
School  Cnimrs.,  36  Belmont  St. 

Marble,  tile  and  terrazzo  contracts  for 
chapel  for  Parish  de  la  Nativite,  306  Des- 
ery  St.,  are  awarded  to  Emile  Lepage,  990 
Parthenais  St. 

St.  Chrysostome,  Que. 

H.  Pepin,  54  McGuire  St.,  Montreal,  has 
roofing  contract  for  rebuilding  church  at 
cost  of  $120,000  for  Parish.  Contracts  for 
plumbing  and  heating,  and  millwork  and 
interior  trim  are  awarded  to  Conroy  Bros., 
29.  Centre  St.,  Montreal,  and  A.  Lafleur, 
Valleyfield,  Que. 

Toronto,  Ont. 

Additional  contracts  for  school  costing 
$150,000  for  S.S.  No.  26,  York  Twp.,  are: 
Roofing,  Carmichael  Water  Proofing  Co., 
918  Palmerston  Ave.,  Toronto;  electrical, 
Harris  &  Marson,  81A  Parkway  Ave.,  To- 
ronto; painting  and  glazing,  J.  Moore, 
Lumsden  Ave.,  Toronto. 

Roofing  contract  for  school  for  S.S.  No. 
7,  York  Twp.,  is  awarded  to  Carmichael 
Water  Proofing  Co.,  918  Palmerston  Ave., 
Toronto. 

General  contract  for  erection  of  church 
costing    $75,000    for    Church   of   Resurrec- 
tion  is   awarded    to   Sullivan   &  Fried,   81 
Victoria  St. 
Victoria,  B.C. 

Contracts  for  addition  to  hospital  cost- 
ing $107,986  for  Royal  Jubilee  Hospital, 
are:  Reinforcing  steel  and  cement,  Evans, 
Coleman  &  Evans,  Ltd.,  613  Pandora  Ave.; 
structural  steel,  J.  J.  Coughlan  &  Sons, 
Vancouver;  brick.  Clay  burn  Brick  Co., 
Vancouver. 


Business  Buildings  and 
Industrial  Plants 

Berwyn,  Alta. 

Gillespie  Elevator  Co.,  Edmonton,  Alta., 
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Store  Road  Building  Materials  on  the  Job 
During  the  Winter  Months 

The  time  is  again  opportune  for  reminding  road  con- 
tractors that  the  approaching  winter  will  offer  a  splen- 
did opportunity  for  the  accumulation  of  such  material 
and  etiuipment  as  will  enable  them  to  proceed  with  ac- 
tual construction  earlj'  in  the  spring.  This  year,  in  On- 
tario alone,  a  record  mileage  of  highway  construction 
was  completed,  largely  because  the  highway  depart- 
ment undertook  to  award  contracts  early  in  the  season, 
thereby  being  assured  of  an  early  commencement  of 
the  work.  Even  better  results  may  be  expected  next 
year,  as  the  department,  we  understand,  is  calling  for 
tenders  on  many  contracts  at  an  earlier  date  than  it 
did  last  season.  This  will  give  contractors  many  week.s 
in  which  to  plan  their  organizations  and  arrange  for 
their  supplies,  mechanical  equipment  and  labor.  If 
they  are  wise,  they  will  see  the  advantage  of  transport- 
ing and  storing  at  the  point  of  consumption  during  the 
winter  and  early  spring  months  the  stone  or  other  ma- 
terials that  may  be  necessary  fot  road  building  opera- 
tions. During  that  time  of  the  year  congestion  on  the 
railways  is  practically  eliminated  and  there  is  available 
a  jilentiful  suiiply  of  open-ton  cars  for  the  haulage  of 
road  materials.  Should  contractors  be  fortunate 
enough  to  get  their  stone  from  quarries  near  the  site 
of  their  contracts,  the  hardness  of  the  roads  during  the 
winter  months  will  enable  trucks,  wagons  or  sleighs 
to  haul  much  more  effectively  than  when  the  spring 
thaw  has  softened  and  broken  up  the  roads. 

Aside  from  enabling  the  contractor  to  make  an  early 
start  on  his  work,  the  accumulation  of  supplies  during 
the  winter  and  early  spring  months  will  be  productive 


of  many  economies  throughout  the  entire  season,  by 
assuring  a  con.stant  supply  of  materials  without  the 
possibility  of  shutting  down  the  road  plant  at  frequent 
intervals  for  want  of  supplies.  Of  course,  the  interest 
on  the  money  represented  by  stored  materials  tends  to 
increase  the  cost,  but  it  has  been  found  by  many  con- 
tractors who  have  followed  the  procedure  advocated 
herewith  that  the  economies  of  steady  production  more 
than  offset  this  interest  item.  In  some  cases  it  may  be 
possible  for  the  contractor  to  be  given  a  credit  from 
the  municipal,  county  or  provincial  highway  organiza- 
tions on  account  of  materials  delivered.  In  any  case 
he  will  be  well  advised  to  take  into  serious  considera- 
tion the  possibility  of  hauling  his  road  materials  to  the 
site  of  his  contract  during  this  coming  winter  and  early 
spring  months. 


Awarding  of  Highway  Contracts 
in  The  Fall 


This  journal  has  frequently  advocated  the  awarding 
of  road  building  contracts  in  the  fall,  or  at  least  early 
enough  to  enable  contractors  to  start  work  immedi- 
ately upon  the  break-up  of  winter.  The  advantages  of 
this  procedure  are  almost  .self-evident  and  already 
many  highway  departments  are  adopting  the  practice. 
In  the  province  of  New  Brunswick  early  letting  is  ap- 
parently advocated,  as  the  following  letter  from  Mr. 
B.  M.  Hill,  provincial  road  engineer,  is  entirely  fa- 
vorable to  the  awarding  of  contracts  in  the  fall:' 

With  conditions  at  normal,  I  am  strongly  in  favor 
of  awarding  contracts  the  fall  previous  to  the  construc- 
tion period.  Whilep  rices  were  rising  or  when  prices 
were  falling  this  method  of  awarding  contracts  was  in- 
advisable for  the  following  reasons:  (1)  On  rising 
prices  contractors  protected,  themselves  by  putting 
on  higher  prices  than  the  usual  amount  of  the  rise  be- 
tween the  fall  and  spring.  (2)  With  falling  prices  con- 
tractors did  not  lower  their  prices  usually  the  full 
amount  of  the  drop  which  would  occur  in  the  price  of 
material  and  wages.  I  now  believe  that  we  are  so 
nearly  back  to  normal  that  fluctuations  in  prices  of 
materials  and  wages  will  be  very  small. 

I  am  very  strongly  in  favor  of  awarding  contracts  in 
the  fall  preceding  the  coiLstruction  period,  as  I  believe 
that  greater  efficiency  is  obtained  and  much  lower 
prices  are  bid  by  contractors  for  a  number  of  reasons, 
the  chief  of  which  is  as  follows :  Greater  competition 
among  contractors,  because  as  old  contracts  are  about 
to  be  completed  the  contractors  are  anxious  to  obtain 
new  work  to  provide  for  the  use  of  their  road  building 
equipment  the  following  season.  If  new  equipment  is 
required  it  can  be  purchased  better  during  the  winter 
months,  as  the  contractor  has  an  opportunity  to  inves- 
tigate road  building  equipment  and  purchase  exactly 
what  he  needs,  wheras  if  he  waits  until  the  spring  he 
has  to  rush  all  his  equipment  on  to  the  work  so  as  to 
get  started,  with  the  n>sult  that  many  times  he  pur- 
chased unsuitable  equipment  in  his  efforts  to  get  the 
work  started  so  that  he  may  finish  on  time.  The  con- 
tractors are  also  able  to  better  organize  their  work  and 
to  building  up  an  organization  of  sunperiutendents  and 
foremen.  They  are  also  able  to  use  their  permanent 
staff  of  office  and  field  men  to  advantage  during  the 
winter  months,  in  the  purchase  and  assembling  of 
equipment  and  material.     If  the   work  is  located  at 
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Canada's  Engineers— F,  T.  Cole 


One  of  the  younger  members  of  the  engineering  pro- 
fession who  has  already  obtained  prominence  in,  his  chosen 
field  has  been  selected  to  appear  on  our  series  this  week. 
He  is  Mr.  F.  T.  Cole,  in  charge  of  the  engineering  work 
of  the  Eastern  Canada  Steei  &  Iron  Works,  Quebec,  P.Q., 
a  firm  that  has  carried  out  a  great  deal  of  the  important 
structural  steel  building  in  the  province  of  Quebec  and 
Eastm  Canada  in  general.  Mr.  Cole  is  a  graduate  of  Mc- 
Gill  University,  having  been  a  member  of  the  class  of 
1910  in  civil  engineering.  After  leaving  College,  he  en- 
tered the  employ  of  the  Dominion  Bridge  Company,  where 
he  received  a  splendid  grounding  in  the  structural  engi- 
neering field,  well  calculated  to  lead  to  his  success  in  his 
present  capacity..  With  that  company  he  was  successively 
employed  in  the  draughting,  designing  and  sales  depart- 
menrts,  both  in  Montreal  and  Toronto.  In  the  latter  city 
he  was  for  a  time  resident  engineer.  In  1913  he  came  to 
Quebec  to  take  charge  of  the  engineering  work  of  the 
Eastern  Canada  Steel  &  Iron  Works.  Among  the  many 
contracts  which  this  firm  has  carried  out  in  recent  years 
are  included:  St.  Anne's  College,  Dufferin  Terrace,  Que- 
bec; Exhibition  grandstand,  Quebec;  Quebec  harbor 
freight  sheds  and  unloading  grain  galleries;  Iiouisville 
church;  Chicoutimi  cathedral;  the  Metabatchewan  Bridge; 
large  foundry  building  at  Montmagny,  P.Q.;  large  saw- 
mill at  Braeside,  Ont.  Among  the  more  recent  jobs 
haildled  by  the  Eastern  Canada  Steel  &  Iron  Works  are 
the   addition  to  Laval  University   and  the  remodelling 


of    a   four-storey   bank   building,    to    accommodate    four 
storeys  above. 

Mr.  Cole  is  a  member  of  the  Engineering  Institute  of 


Mr.  F.  T.  Cole 

Canada  and  of  the  Corporation  of  Professional  Engineers 
of  Quebec.  He  is  also  a  member  of  the  sub-committee  on 
bridges  of  the  Canadian  Engineering  Standards  Associ- 
ation. 


some  distance  from  the  railway  statiou,  material  and 
equipment  can  be  delivered  during  the  winter  months 
on  the  snow  much  better  than  in  the  spring  of  the  year, 
when  by-roads  and  cross  roads  are  not  in  condition  for 
heavy  traffic  until  very  late  in  the  season.  This  would 
apply  to  practically  all  of  our  provinces. 

By  awarding  contracts  in  the  fall  of  the  year,  we 
practically  lengthen  the  construction  season  by  50  per 
cent.,  work  can  generally  start  the  1st  of  May  and 
continue  until  the  1st  of  November,  whereas  if  the  con- 
tract is  let  in  the  spring,  work  usually  gets  started 
about  the  1st  of  July  and  ends  the  1st  of  November, 
giving  only  four  months  construction  season  against 
six  months. 

Another  point  which  is  strongly  in  favor  of  getting 
the  work  started  early  in  the  spring  is  to  prevent  the 
work  being  carried  on  late  in  the  fall  during  the  fall 
rains  and  cold  weather.  The  result  of  awarding  con- 
tracts in  the  fall  is  that  the  work  is  generally  com- 
pleted and  trimmed  up  in  perfect  shape  so  as  not  to 
be  injured  by  fall  rains  and  snowstorms,  whereas  work 
let  in  the  spring  is  not  usually  completed  until  very 
late  in  the  fall,  when  it  is  impossible  to  trim  the  work 
up  and  leave  it  in  proper  shape  to  withstand  the  frost 
and  rains.  This  results  in  the  contractor  having  to  do 
a  lot  of  trimming  and  repairing  the  year  following  the 
construction  work,  and  he  naturally  adds  to  his  price 
to  cover  this  expenditure.  There  is  not  the  slightest 
doubt  in  my  mind  but  that  lower  prices  can  be  ob- 
tained by  awarding  contracts  in  the  autumn  preceding 
the  construction  period. 


CANADIAN  WELDING  SOCIETY'S  PROGRAM 

The  regular  monthly  meetings  of  the  Canadian  Weld- 
ing Society,  Montreal  Section,  will  be  held,  commenc- 
ing in  December,  on  the  second  Monday  of  each  month. 
The  December  meeting  will  be  held  at  No.  617,  Mont- 
real Power  Building.  Mr.  A.  M.  Barrie  will  submit  a 
paper,  illustrated  by  moving  pictures  and  lantern 
slides,  explaining  the  three  welding  processes  as  ap- 
plied to  commercial  uses. 

The  society  has  appointed  a  committee,  consisting  of 
Messrs.  Reynolds,  Burton  and  Girouard,  for  the  pur- 
pose of  arranging  for  the  presentation  of  a  series  of 
papers  of  interest  to  the  welding  and  allied  industries 
during  the  coming  winter. 


U.  S.  FIRM  SECURES  RIGHTS  TO  MANUFACTURE 
CAST  IRON  PIPE  BY  DE  LAVAUD  PROCESS 

The  announcement  is  made  that  negotiations  have 
been  completed  between  Gordon  P.  Perry  of  Toronto 
and  the  United  States  Cast  Iron  Pipe  &  Foundry  Com- 
pany of  Philadelphia,  whereby  that  eomj)any  obtains 
the  exclusive  license  in  the  United  States  for  the  manu- 
facture of  cast  iron  pipe  by  the  de  Lavaud  process.  The 
National  Iron  Corporation,  Toronto,  of  which  Mr.  Per- 
ry is  president  and  general  manager,  are  meeting  with 
great  success  in  the  manufacture  and  sale  of  pipe  made 
under  this  process.  The  Stanton  Iron  "Works  Company 
of  Nottingham,  England,  who  control  the  rights  for 
Great  Britain  and  Continental  Europe,  have  recently 
opened  their  new  plant  to  supply  these  markets. 
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Road  Work  on  Dundas  Highway 

Macadam  Foundation  Being  Placed  on  the  Western  Portion  of  the  New 

Provincial  Route  from  Toronto  to  Hamilton— Heavy  Rock 

Gut  Supplies  Stone  for  the  Job 


One  of  the  most  important  units  in  the  Ontario  pro- 
vincial highway  system  is  the  Dnndas  Road  from  To- 
ronto to  Hamilton,  which,  when  rebuilt,  will  very  ma- 
terially relieve  the  congestion  on  the  present  Toronto- 
Hamilton  highway,  which  follows  the  Ijake  Ontario 
short  route.  The  Dundas  Road  is  more  inland  than  the 
present  highway  and  more  direct.  Work  was  started 
on  its  improvement  this  spring,  but  it  is  not  anticipated 
that  it  will  be  entirely  paved  until  the  fall  of  1922. 
Prior  to  its  improvement,  Dundas  Street,  excepting  for 
metalled  sections  in  the  vicinity  of  Toronto  and  Hamil- 


Steam  shovel  in  rock  cut  loading  stone  on  dump  cars  to  be 
crushed  for  foundation  macadam 

ton,  was  for  the  most  part  a  heavy  clay,  almost  im- 
passible in  wet  weather.  Grades  in  many  cases  were 
steep  and  at  the  Sixteen-mile  and  Twelve-mile  Creeks 
there  were  two  deep  ravines  which  the  road  traversed 
at  grades  as  steep  as  16  per  cent.  Both  of  these  valleys 
are  now  crossed  by  long  bridges,  one  of  which  is  just 
being  finished  under  the  direction  of  the  Ontario  De- 
partment of  Highways  and  the  other  of  which  was  con- 
structed by  the  county  prior  to  the  taking  over  of  the 
road  as  a  part  of  the  provincial  system. 

The  portion  of  the  road  which  is  the  sub.iect  of  the 
description  herewith,  runs  from  riap]iison"s  rorners, 
near  the  Hamilton  terminus  of  Dnndas  Street,  east  to 
the  Twelve-mile  Creek  bridge,  a  total  distance  of  about 
12  miles.  On  this  section,  the  Duflferin  Construction 
Co.,  Ltd.,  of  Toronto,  have  been  operating  during  the 
past  season,  laying  a  macadam  base,  which  next  year, 
according  to  the  Highway  Department,  will  be  surfaced 
with  asphaltic  concrete.  A  considerable  portion  of  the 
section  in  question  had  already  been  paved  with  ma- 
cadam, so  that  the  road  is  well  consolidated  and  affords 
a  firm  foundation  for  the  new  macadam.  The  new 
road  is  20  ft.  in  width  and  two  5  ft.  shoulders. 

The  outstanding  feature  of  this  contract  is  a  heavy 
rock  cut.  about  midway  between  Clappison's  Corners 
and  the  Twelve-mile  Creek.  At  this  point  a  limestone 
cut,  40  ft.  deep  by  30  ft.  in  width  is  necessitated  to 
carry  the  road  at  a  reasonable  grade.     The  old  road 


was  carried  over  this  outcropping  on  a  rather  steep 
grade  that  deviated  from  the  main  location  of  the  road 
allowance.  The  heavy  rock  cut  is  consequently  being 
undertaken  to  make  the  road  conform  to  the  Highway 
Department  standards  for  grading  and  alignment. 

This  cut  has  been  made  efficient  use  of  as  a  source  of 
supply  for  the  rock  necessary  for  macadamizing  the 
straightaway  portions.  In  order  to  produce  the  stone, 
a  complete  rock  crushing  and  screening  outfit  has  been 
erected  on  the  site  of  the  cut.  This  site  had  originally 
been  the  location  of  a  county  stone  pit,  but  the  plant 
which  had  been  in  use  there  was  dismantled  to  give  way 
to  equipment  of  a  larger  capacity  installed  by  the 
contractor. 

The  rock  in  this  cut  is  blasted  out  and  handled  by  a 
steam  shovel  into  dump  cars  which  carry  it  to  the 
crusher.  The  drilling  equipment  consists  of  one  small 
steam  drill,  two  jackhammers  operated  by  air  and  two 
gasoline  well  drills.  A  small  boilei*  on  the  top  of  the 
hill  snjiplies  steam  for  the  steam  drill,  while  the  jack- 
hammers  are  fed  by  air  from  a  locomotive  compressor 
in  the  boiler  house  of  the  crusher  plant.  A  three-quarter 
yard  Erie  steam  shovel  operating  in  the  pit  loads  the 
rock  into  4-yd.  side  dump  ears  hauled  by  a  steam 
dinkey.  The  track  is  carried  onto  a  ramp  over  the 
crusher,  so  that  the  cars  may  dump  the  rock  directly 
into  the  jaws.  In  the  pit  the  track  is  Y"d  so  that  there 
may  always  be  cars  being  loaded  while  others  are  being 
dumped. 

The  entire  crushing  plant  was  designed  and  installed 


I>arge  crusher  jtlani  liai 


I  rom  heavy  cut 


by  the  Dominion  Road  Machinery  Co..  Limited,  of 
Goderieh,  Ontario-,  and  consists  of  one  22  in.  x  50  in. 
Champion  jaw  crusher.  50  ft.  elevator  with  buckets 
24  in.  in  width,  51  in.  diameter  screen,  24  ft.  long, 
operated  by  a  100  h.p.  engine  and  two  60  h.p.  Waterous 
boilers. 

The  capacity  of  the  plant  is  from  900  to  to  1.000  tons 
of  crushed  stone  in  a  ten-hour  day.  or  from  90  to  100 
tons  per  hour. 
i     The  actual  weight  of  the  crusher  itself  is  about  65,000 
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lbs.,  or  well  over  thirty  tons,  and  one's  first  thought 
how  such  a  heavy  piece  of  machinery  can  be  handled 
to  advantage  in  the  work  of  road-making,  but  the  fact 
is  that  this  crusher  diffei's  somewhat  from  other  types, 
the  frame  being  built  up  of  specially  rolled  steel  plates, 
instead  of  a  huge,  heavy  casting,  as  in  other  machines 
of  this  size.  As  a  matter  of  fact,  the  heaviest  part  of 
this  machine  only  weighs  7,000  lbs.,  or  31/2  tons,  and  is, 
thertfore,  exceptionally  well  designed  for  this  class 
of  work.  The  crusher  can  be  shipped  in  trucks  over 
almost  any  kind  of  road  and  assembled  on  the  job.  In 
this  case,  the  assembling  was  greatly  facilitated  by  the 
use  of  the  steam  shovel,  which  was  used  as  a  derrick 
for  lifting  the  heavy  parts  into  position. 

Two  features  of  this  crusher  are  worthy  of  note : 
(1)  The  moving  jaw  is  in  two  parts,  operating  side  by 
side,  but  alternating  in  the  closing  or  breaking  move- 
ment. This  overcomes  to  a  very  large  extent  the  ten- 
dency of  large,  round  boulders  to  jump  out  of  the  grip 
of  the  jaws;  (2)  the  jaws,  in  place  of  being  worked  by 
a  single  cam  movement  of  the  driving  shaft,  are 
operated  by  a  double  cam  or  egg-shaped  shaft,  the  ad- 
vantage being  that  there  are  two  grips  or  breaking 
movements  of  the  jaws,  at  each  revolution  of  the  shaft. 
Therefore,  the  speed  of  the  drive  can  be  cut  in  half, 
thereby  reducing  the  wear  on  the  bearings,  etc.,  which 
result  in  a  great  .saving  in  repairs  to  the  wearing  parts. 
This  machine  is  run  at  about  105  r.p.m.,  whereas  any 
other  make  of  jaw  crusher  would  require  a  speed  of 
210  r.p.m.,  to  produce  the  same  amount  of  work.  In 
heavy  duty  machinery  of  this  type,  the  advantages  of 
this  item  can  be  easily  appreciated. 

The  elevator  frame  is  built  in  three  lengths.  The 
screen  is  collapsible  and  the  boilers  are  mounted  on 
wheels,  making  the  entire  plant  what  might  be  called 
"semi-portable,"  easily  dissembled  or  as.sembled  in  a 
very  short  space  of  time. 

The  jaws  of  the  crusher  are  set  to  give  4  in.  stone, 
which,  with  the  screenings,  is  the  only  size  used  on  the 


8even  5-ton  trucks  with  end  dump  elevating  bodies, 
carry  the  stone  from  the  pits  at  the  crusher  to  the  side 
of  the  work.  It  is  there  deposited  to  a  depth  of  5  in. 
before  consolidation,  which,  after  rolling,  becomes  4  in. 
The  4  in.  stone  is  thoroughly  compacted  and  interstices 
filled  with  screenings,  which  are  sprinkled  and 
thoroughly  rolled  in.  Water  for  the  steam  rollers  and 
for  sprinkling  is  obtained  at  one  part  from  a  spring  and 
at  another  point  from  Twelve-mile  Creek,  the  former 
being  a  gravity  supply  and  the  latter  pumped. 
Sprinkling  is  facilitated  by  a  truck  with  a  water  tank 
and  sprinkler  outlet.  East  of  this  macadamized  sec- 
tion, the  road  has  been  graded,  although  no  metal  has 


Stoning  on  the  Dundas  Road  in  ji'  agies.-^. 

road  work.  The  screens,  however,  also  separate  2  in. 
and  1  in.  stone,  which  is  dumped  by  the  contractors  on 
stock  piles  for  future  use  in  the  surfacing  operations. 

Macadamizing  Operations 

Macadamizing  operations  are  being  carried  out  to 
the  east  of  the  quarry,  starting  at  a  point  about  three 
miles  east  and  working  toward  the  centre  of  supply. 


A  view  of  the  crusher  which  has  a  capacity  of  900  tjo 
1,000  tons  a  day. 

been  applied.  When  the  contractors  are  ready  to  pro- 
ceed with  this,  they  will  have  to  haul  over  the  newly 
laid  macadam,  but  as  this  is  intended  only  for  founda- 
tion, no  serious  harm  will  re.sult  through  the  passage 
of  heavy  trucks  over  the  stone. 

On  the  section  of  the  contract  from  the  quarty  west 
to  Clappison's  Corners,  grading  for  the  most  part  is 
all  that  has  been  carried  out.  A  short  section  in  the 
village  of  Waterdown  has  been  macadamized,  the  stone 
for  this  portion  being  purchased  from  another  quarry. 

The  grading  on  this  section  follows  the  procedure 
that  was  adopted  on  other  portions  of  the  contract,  a 
steam  shovel  grading  the  surface  and  excavating  the 
ditches.  Teams  and  trucks  convey  the  soil  to  portions 
of  the  road  where  fill  is  necessary.  The  steam  shovel 
lias  been  found  capable  of  attending  to  practically  all 
the  grading  and  ditching  work,  and  the  contractors 
have  rarely  had  to  fall  back  on  hand  labor. 

Rapid  progress  is  being  made,  macadamizing  prog- 
ressing at  a  rate  of  800  ft.  a  day  and  grading  at  a  rate 
of  1.800  ft.  a  day.  Unless  the  weather  proves  unduly 
severe,  work  will  continue  throughout  the  winter.  The 
efficiency  of  the  job  has  been  kept  up  by  the  establish- 
ment of  a  camp  at  the  site,  which  comprises  two  bunk 
houses,  cook  house,  garage,  repair  shop,  blacksmith 
shop  and  the  storeroom,  the  buildings  being  lighted  by 
self-contained  gas  and  electric  outfit.  About  65  men 
are  involved  at  the  present  time. 

The  work  is  under  general  supervision  of  Mr.  J. 
Franceschiui,  president  of  the  Dufferin  Construction 
Company.  His  engineer  on  the  work  is  Mr.  E.  Irvine, 
while  the  interests  of  the  provincial  highway  depart- 
ment are  being  attended  to  by  R.  M.  Smith,  district 
engineer,  and  G.  C.  Greig,  resident  engineer. 
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First  Fireproof  Sawmill  in  Canada 

New  Plant  of  Gillies  Bros.,  Ltd.,  at  Braeside,  Ont.,  is  of  Steel  and  Concrete 

Throughout,  with  the  Fire  Hazard  Reduced  to  an  Absolute 

Minimum — Machinery  Electrically  Driven 

repetition  of  a  fire,  to  minimize  repair  bills,  the  replace- 
ment of  timbers  and  other  portions,  such  as  a  frame 
sawmill  entails.  In  addition,  they  wished  to  turn  out 
evenly  sawn  and  accurately  gauged  lumber. 

The  whole  structure,  its  layout,  specifications,  equip- 
ment, operation  and  production,  were  thought  out  and 
designed  after  consulting  with  leading  engineers, 
structural  designers  and  electric  contractors.  Nothing 
was  hurriedly  undertaken,  due  consideration  being 
given  to  all  the  important  points  and  problems  arising 
from  such  a  venture.  Not  only  was  the  idea  of  perm- 
anency involved,  but  in  the  economic  sawing,  sorting 
and  handling  of  all  the  lumber  and  other  products  from 
the  log,  an  exhaustive  investigation  was  conducted  be- 
fore a  final  decision  was  reached. 

Character  and  Layout  of  the  Plant 

The  mill  proper,  which  is  75  x  190  feet  in  dimen- 
sion.s,  is  fitted  throughout  with  the  equipment  of  Clark 
Bros.,  Glean,  N.Y.,  suppliers  and  builders  of  .sawmill 
machinery.  This  firm  prepared  the  machinery  and  gen- 
eral plans  under  the  supervision  of  and  in  collaboration 
with  the  members  of  Gillies  Bros.'  .staff.  The  consult- 
ing engineers  in  regard  to  the  building  itself  and  the 
electric  equipment  were  J.  M.  Robertson,  Limited, 
Montreal,  and  during  construction  the  resident  engin 
eer  was  Major  W.  H.  Wardwell,  Montreal,  who  rep- 
resented J.  M.  Robertson,  Limited,  and  was  responsible 
for  all  the  detailed  plans  of  the  structure.  All  the 
information  supplied  by  Clark  Bros,  had  to  be  co-re- 
lated and  co-ordinated  owing  to  the  building  itself  be- 
ing entirely  of  steel,  concrete  and  brick,  and  this  task 
was  one  of  no  small  magnitude  or  importance. 

The  general  contractors  of  the  building  were  A.  F. 
Byers  &  Co.,  Limited,  Montreal,  who  carried  out  their 


Unique  in  construction,  daring  in  achievement  and 
imposing  in  appearance,  is  the  new  fireproof,  electric- 
ally-driven, steel  and  concrete  sawmill  of  Gillies  Bros., 
Limited  at  Braeside,  Ont.  The  structure  is  the  only 
one  of  its  kind  in  the  Dominion  and  uiark.s  a  new  era 
in  sawmill  enterprises.  To  carry  out  a  project  of  this 
proportion,  expenditure  and  design  required  vision, 
faith  and  courage,  for  the  plant  of  Gillies  Bros.,  Limi- 
ted, is  one  that  establishes  a  radical  departure  from 
the  usual  run  of  activities  in  the  lumber  line.  The 
capacity  of  the  mill  is  150,000  feet  a  day. 

The  site  selected  for  the  new  mill  is  about  a  mile 
east  of  the  former  mill  of  the  company,  which  was 
burned  on  June  22nd,  1919.  Ground  was  broken  for 
the  structure  on  October  15th  of  the  same  year,  and 
work  was  continued  that  fall  and  throughout  the  great- 
er portion  of  1920.  The  mill  was  given  a  trial  run  in 
October,  just  a  year  after  consruction  started.  Pend- 
ing its  erection  and  completion,  the  logs  of  Gillies  Bros, 
were  sawn  by  the  Ilawkesbury  Lumber  Co.  at  Hawkes- 
bury,  so  that  there  was  practically  no  interruption  in 
the  usual  output  of  the  firm. 

Although  the  new  mill  was  given  a  partial  trial  run 
last  autumn,  it  was  not  until  April  25th  of  this  year 
that  it  was  put  fully  into  commission.  After  "finding 
itself"  all  the  eciuipment  has  run  smoothly  and  the 
nuixinium  output  was  reached  within  a  comparatively 
limited  i)eriod. 

The  location  on  Chats  Lake  is  an  admirable  one. 
The  mill  rests  on  a  solid  rock  foundation  and  is,  as  al- 
ready stated,  built  entirely  of  steel,  concrete  and  brick, 
with  practically  no  wood  in  the  whole  edifice.  It  is 
as  nearly  fireproof  as  any  modern  warehouse  or  metro- 
politan hotel.  The  members  of  the  company  desired 
and  determined  to  build  for  the  future,  to  avoid  the 


A  part  of  the  sorting  shed  of 
Gilliee  Bros,  mill — the  first  fire- 
proof snwmill  in  the  rountry 
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Int<Tior  view  of  the  engine 
room  in  (tillies  Bros.'  new  tire- 
proof  wiwmill.  Electric  drive  is 
used  tliroiijrhout,  there  l)eing  4K 
motors  in  the  building!. 


work  expeditiously  under  the  direction  of  Mr.  W.  C. 
Hyde,  engineer  in  chargje.  The  Canadian  Westinghouse 
Co.,  Limited,  of  Hamilton,  furnished  the  electric  motors 
throughout  the  plant. 

The  mill  itself  is  a  reinforced  concrete  building  of 
.structural  steel  frame,  with  steel  trussed  roof,  which 
is  covered  with  heavy,  galvanized,  26-gauge  iron.  The 
basement  is  nineteeii  feet  in  height.  The  supporting 
columns  are  of  reinforced  concrete  and  the  weight  of 
the  building  is  carried  by  these  columns  and  connecting 
concrete  beams,  the  structure  being  enclosed  by  8-inch 
brick  curtain  walls  between  the  outside  row  of  columns. 
In  the  construction  of  the  sawing  floor  alone  70  tons 
of  steel  reinforcing  bars  were  used.  In  the  design  and 
construction  of  the  plant  every  bolt-hole,  bearing, 
hanger,  pulley,  shaft,  driving  power,  weight  of  machin- 
ery, etc.,  had  to  be  carefully  considered,  planned  and 
perfected  and  incorporated  in  the  building  plans 
months  before  the  machinery  and  equipment  were 
actually  on  the  ground. 

Forty-eight  Motors  Drive  the  Machinery 

Leaving  for  a  moment  the  structural  part  of  the  mill, 
it  is  well  to  take  a  look  at  the  power  department,  which 
is  housed  in  a  separate  brick  and  concrete  building, 
50  X  80  X  feet.  In  the  boiler  room  are  five  72-inch  dia- 
meter tubular  boilers,  each  16  feet  in  length,  two  of 
them  being  Poison  and  the  remainder  Scannel.  The 
boilers  are  equipped  with  Dutch  ovens,  which  are  fed 
by  gravity  from  an  overhead  conveyor  which  delivers 
all  the  sawdust  and  hog  chips  from  the  mill.  There  are 
additional  outlets  in  the  sawdust  conveyors  in  order 
that  surplus  fuel  may  be  deposited  on  the  concrete  floor 
to  keep  the  fires  in  the  boilers  going  during  the  night 
and  for  fire  protection  on  Sunday. 

The  steel  smokestack  of  the  mill  is  worthy  of  special 
mention.  It  is  entirely  without  guys  and  is  self-sup- 
porting, being  150  feet  high  and  resting  on  a  10-foot 
concrete  base.  The  diameter  of  the  stack  is  6  feet  6 
inches. 

In  the  engine  room,  which  adjoins  the  boiler  room, 


the  main  power  unit  is  an  Allis-Chalmers  condensing 
turbo-generator  of  500  k.v.a.  There  is  an  auxiliary 
e(|uipment  of  exciter  engines,  vacuum  pumps,  etc. 
There  are  three  steam  fire  and  boiler  feed  pumps,  while 
in  the  mill  are  located  22  hydrants  or  stand-pipes, 
each  connected  with  2%-inch  standard  gauge  hose. 
An  8-inch  steam  pipe  supplies  the  steam  feeds,  also  the 
steam  loaders,  kickers,  niggers  and  set  works  of  the 
carriages  in  the  mill,  as  well  as  the  nine  steam  trips 
located  on  the  various  lines  of  live  rolls. 

The  mill  equipment,  as  already  pointed  out,  is  driven 
entirely  by  electricity,  there  being  48  motors,  single 
and  in  groups,  scattered  throughout  the  various  depart- 
ments, ranging  from  1  up  to  150  h.p.  Gillies  Bros, 
liroduce  all  their  own  electric  energy,  but  in  the  event 
of  the  mill  being  shut  down  for  repairs  or  operations 
being  carried  on  at  night,  there  is  an  auxiliary  connec- 
tion with  the  system  of  the  Galetta  Electric  Power  & 
Milling  Co.,  from  which  power  can  be  obtained  for  the 
machine  shop,  filing  room,  etc. 

Each  of  the  three  band  saws  is  operated  by  150  h.p. 
slip-ring  motor  and  the  band  resaw  by  100  h.p.  motor. 
The  band  mills  are  equipped  with  8-foot  wheels  and 
12-inch  double  cutting  saws.  The  three  carriages  are 
run  by  12-inch  gunshot,  steam  fed  cylinders.  One 
carriage  possesses  a  trailer,  which  enables  the  mill  to 
cut  timbers  up  to  28  feet  in  length.  The  large  log 
carriage  is  steam  set,  the  two  other  carriages  being 
hand-set  and  each  is  operated  by  three  men — one 
setter  and  two  doggers.  All  exhausts  from  the  steam 
feeds,  niggers,  kickers  and  loaders  are  collected  in  a 
header  and  exhaust  in  one  10-inch  pipe  carriage  above 
the  roof. 

How  the  Original  Plans  Were  Prepared 

The  jack  ladder  of  the  mill  is  wood  up  to  the  first 
bent  from  the  water  and  for  the  remainder  of  the  dis- 
tance it  is  reinforced  concrete.  Practically  the  only 
wood  used  in  the  mill  is  some  hardwood  flooring  in  the 
filing  room  and  on  the  lumber  transfer  at  end  of  live 
rolls.     This  flooring  is,  however,  laid  over  4-inch  rein- 
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forced  concrete  and  is  practically  imburiialjle.  It  may 
be  stated  in  passing  that  there  is  only  about  5,000  feet 
H.M.  of  wood  in  the  entire  mill. 

At  the  toj)  of  the  jack  ladder  the  logs  are  measured 
as  they  come  up  and  the  jacker  oi)erates  steam  kickers 
which  throw  the  logs  on  the  different  decks  for  the 
band  saws.  At  the  immediate  left  there  is  a  chain 
transfer  which  carries  the  medium-sized  logs  to  one 
band  mill.  To  the  shorter  deck  on  the  same  side  of  the 
log  chain,  but  farther  back,  are  forwarded  all  the  small 
logs  to  supply  the  centre  band  mill  where  some  of  the 
very  small  ones  are  split  in  the  middle  and  sent  on  live 
rolls  and  transfers  back  to  the  7-foot  horizontal  band 
resaw  which  also  takes  care  of  all  slab.s.  The  band 
mill  on  the  right  cuts  up  the  larger  logs. 

There  are  three  Clark  Bros,  edgers  in  the  plant,  two 
being  single,  with  three  saws,  and  the  third  a  double 
2-man  edger,  with  6  saws.  The  motors  driving  these 
are  direct  connected,  the  rotors  being  keyed  to  the 
arbors. 

A  slasher  transfer  crosses  the  floor  directly  behind 
the  edgers  and  picks  up  all  the  edgings  and  refuse 
slabs  from  the  whole  mill.  Farther  on  is  the  transfer, 
which  delivers  the  good  slabs  to  the  band  resaw.  All 
slabs  that  will  produce  pieces  %-inch  thick  and  6  feet 
long  are  despatched  to  the  resaw  and  converted  into 
crating,  boxing  and  other  materials.  All  the  automatic 
trips  of  the  edgers,  slasher  and  resaw  transfers  are 
operated  by  steam,  the  ones  to  the  edgers  being  con- 
trolled by  the  tail  sawyers,  the  others  by  trip  men 
stationed  on  a  centrally  located  platform. 

The  material  carried  to  the  five-saw  overhung  slasher 
falls  into  a  steel  trough  conveyor  and  goes  to  the  box 
and  picket  department,  which  is  in  a  separate  building 
35  feet  x  100  feet  in  dimensions.  All  suitable  stuff  is 
first  put  through  a  Moreen-Johnson  horizontal  band 
resaw  equipped  with  60-inch  wheel  and  using  an  8-ineh 
blade.  The  box  boards  from  the  4-foot  slabs,  which  are 
edged  and  trimmed  on  the  very  latest  machines,  fall 
through  chutes  to  the  floor  below,  where  they  are  sorted 
and  loaded  on  rollers  for  shipment  to  the  yard.  All 
material,  4  inches  and  wider  by  16  inches  and  longer, 
and  from  %-inch  to  2  inches  thick  is  converted  into 
box  boards.  In  this  department  the  box  board  edger, 
box  board  trimmer,  picket  and  wood  machines,  etc., 
were  supplied  by  the  William  Hamilton  ('o. 

Utilizing  All  Waste  to  Advantage 

The  remaining  edgings  and  slabs  suitable  for  pickets, 
from  16  to  48  inches  long  and  1  to  1^/2  inches  thick, 
are  picked  out  and  run  through  the  picket  machines. 
The  pickets  then  drop  into  a  steel  hopper  to  the  floor 
below,  where  they  are  sorted  as  to  length  and  bundled. 
The  pieces  not  suitable  for  pickets  are  taken  from  the 
trough  conveyor  and  put  through  a  lath  bolter  and 
lath  machine.  The  lath  are  then  sorted,  tied  and 
trimmed,  and  lowered  to  the  ground  floor,  where  they 
are  loaded  on  lorries.  All  2-inch  blocks,  suitable  for 
matches,  are  next  picked  out  and  small  edgings  are 
diimjied  into  the  "hog"  to  provide  for  the  boilers. 
4-foot  and  16-ineh  Avood  is  also  collected  in  hoppers 
to  be  used  in  the  village  or  shipped  away  for  fuel. 

After  all  these  processes,  the  residue — which,  by  the 
way,  contains  nothing  of  value  or  practical  use  so 
tliorough  is  the  system  of  elimination— is  conveyed  by 
steel  carrier  to  the  burner.  This  huge  receptacle  is 
28  feet  in  diameter,  100  feet  tall  and  brick-lined  up 
to  a  height  of  80  feet,  and  was,  with  the  boilers,  the 


only  equipment  salvaged  from  the  old  mill  after  the 
big  fire. 

The  sorting  and  trimming  shed,  which  is  236  feet 
long  and  50  feet  wide,  has  a  steel  trussed  roof  and  is 
built  on  six  concrete  walls  supporting  reinforced  con- 
crete slabs  forming  the  sorting-table  and  supports  for 
the  sorting  rolls.  After  the  lumber  from  the  mill 
drops  on  to  the  tran.sfer  table,  or  sorting  table,  there  is 
a  return  transfer  table  running  parallel  to  the  sorting 
chains,  but  in  the  reverse  direction,  on  which  any 
boards,  not  properly  edged  or  butted,  are  sent  back 
by  the  culler  into  the  mill  to  be  remanufactured  as 
required.  The  sorting  rollers  are  cast  iron,  bearings 
for  the  same  being  on  5-inch  steel  channels  on  edge, 
bolted  to  the  concrete  slab,  and  these  rollers  are  16 
inches  below  the  level  of  the  runway,  on  which  the 
sorters  stand.  This  eliminates  heavy  lifting,  a  five- 
foot  bunch  being  very  little  higher  than  the  transfer 
chains.  The  boards  are  placed  in  two  separate  piles  or 
bunches  on  turn  table  lorries  and  hauled  out  to  the 
yard  by  an  oil-burning  locomotive.  The  bunches  of 
lumber  are  next  cranked  off  the  roller  top  lorries  on 
to  the  piling  frames  built  between  the  lumber  piles. 
The  yards  contain  some  eight  miles  of  standard  gauge 
railway  track,  all  standard  60-pound  steel,  and  there  is 
an  ample  area  for  piling  40  to  50  million  feet  of  lumber. 

Some  Outstanding  Features  Reviewed 

There  are  .several  features  about  the  Gillies  mill  oper- 
ation that  are  worthy  of  mention.  One  is  that  from  the 
river  to  the  pile  one  team  of  horses  only  is  employed  to 
handle  all  the  lumber  produced  by  the  mill,  being 
used  to  place  lorries  for  loading,  and  when  loaded, 
couples  them  up  in  a  small  train  ready  for  the  loco- 
motive. Not  one  horse  cart  is  used  about  the  plant — 
all  sawdust,  bark  and  refuse  being  handled  by  the  com- 
plete system  of  fourteen  conveyors.  Another  feature 
is  that  the  band  saws  are  elevated  to  and  lowered  from 
the  filing  department  by  means  of  a  special  frame 
operated  by  a  small  hand  winch. 

The  equipment  in  the  filing  room  includes  the  latest 
machines  for  this  class  of  work,  the  grinders,  stretchers 
and  brazing  outfits  being  electrically  driven.  The  band 
saw  grinders,  two  circular  saw  sharpeners,  as  well  as 
stretchers,  clamps,  swages,  brazing  forges  and  shears 
were  supplied  by  the  William  Hamilton  Co.,  Peterboro. 
The  filing  room  is  suspended  directly  over  the  band 
saws  on  30-inch  steel  bridge  trusses.  The  casings  of  the 
band  mills  are  made  of  ten-gauge  iron  sheathing  and  all 
the  spouts  delivering  refuse  to  the  conveyors  are  of  the 
same  thickness.  The  mill  conveyors  are  steel  troughs 
supported  by  strucural  steel  legs  and  angles. 

Another  item  of  interest  is  that  all  lumber  is  stamped 
on  one  end  when  travelling  past  the  trimming  saws, 
by  a  Johnson  automatic  stamp  hammer,  the  trade  mark 
of  Gillies  Bros,  being  a  G  inside  a  tri-angle. 

There  is  in  connection  with  the  economically  opera- 
ted and  efficient  mill  of  Gillies  Bros.,  steel  stairways 
and  a  steel  bridge  across  the  whole  mill  from  which 
vantage  points  an  excellent  view  is  obtained  of  all  the 
operations  on  the  sawing  floor.  The  lighting  is  admir- 
able, there  being  an  abundance  of  wire  glass  windows, 
set  in  steel  sash,  and  large  skylights  wherever  required. 
The  mill  has  also  well  laid-out  machine,  repair  and 
blacksmith  shops  which  are  in  .separate  buildings.  The 
latrines  for  the  mill  employees  are  kept  scrupulously 
clean  and  sanitarv  and  are  automatically  flushed. 
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Experiences  of  an  Engineer 
in  Sewer   Construction 

Topic  of  Mr.  A.  G.  Dalzell's  Paper  Presented  at  the 
Nov,  3  Meeting  of  the  Toronto  Branch  E.  I.  C. 

For  the  November  8  meeting  of  the  Toronto  Branch 
of  the  Engineering  Institute  of  Canada,  a  report  of  the 
Committee  on  Engineering  Ethics  was  expected,  but 
as  the  eonunittee  had  not  completed  their  work,  the 
executive  asked  Mr.  A.  G.  Dalzell,  M.E.I.C,  to  give  a 
paper  on  "Some  Experiences  of  an  P^ngineer  in  the 
Construction  of  140  Miles  of  Sewers  in  Vancouver, 
B.C." 

Mr.  Dalzell's  paper  was  not  given  with  the  object  of 
discussing  technical  problems  in  design  or  construction 
of  sewers,  but  to  give  the  student  members  an  idea  of 
the  problems  that  were  presented  to  a  sewer  engineer 
in  a  rapidly  growing  city.  The  paper  was  illustrated 
by  numerous  lantern  slides  showing  the  work  carried 
out,  from  temporary  lumber  sewers  to  the  largest  trunk 
sewers  with  tidal  outfalls. 

Beginning  with  the  earliest  history  of  Vancouver,  the 
lecturer  traced  the  growth  up  to  the  present  time,  and 
illustrated  by  diagrams  the  growth  in  population  and 
assessment  values  as  compared  with  the  prairie  cities 
and  the  older  cities  of  Ontario.  He  pointed  out  the 
effect  on  sewer  design  of  different  methods  of  land  sub- 
division, and  gave  several  examples  of  the  cost  of  sewer 
systems  in  different  areas. 

The  necessity  of  securing  accurate  records  not  only 
of  the  total  and  seasonal  precipitation,  but  of  the  in- 
tensity of  rainfall  was  shown,  and  by  the  courtesy  of 
Mr.  H.  A.  Brazier,  the  city  engineer  of  London,  Out., 
the  lecturer  was  able  to  show  a  slide  illustrating  the 
intensity  of  the  rainstorm  that  occurred  in  London  on 
July  15th  of  this  year,  compared  with  the  greatest  in- 
tensity recorded  in  Vancouver,  B.C. 

The  waterworks  system  of  Vancouver  was  outlined 
and  the  relation  of  water  supply  to  sewer  design  indi- 
cated. Also  the  necessity  of  studying  the  distribution 
of  ])opulation  and  the  impermeability  of  surfaces  as 
affecting  sewer  design.  The  lecturer  then  passed  on  to 
illustrate  various  examples  of  sewer  design  from  the 
large  basket  handle  or  horseshoe  sections  of  area 
greater  than  10  feet  diameter  circular,  to  the  smaller 
circular  brick  and  concrete  sewers  and  pipe  sewers. 

Tabulated  costs  were  given  of  much  of  the  work 
carried  out  both  by  hand  and  machine  labor,  and  strik- 
ing illustrations  were  given  of  the  heavy  cost  involved 
when  labor  was  disorganized  by  the  employment  of 
men  not  used  to  sewer  construction  as  relief  measure. 

The  lecturer  also  urged  the  necessity  of  engineer- 
ing organizations  taking  cognizance  of  the  organiza- 
tion and  working  of  municipal  engineering  depart- 
ments and  aiding  and  backing  municipal  engineers  so 
that  they  may  be  enabled  to  do  full  justice  to  the  work 
for  which  they  are  employed,  pointing  out  that  they 
needed  this  support  quite  as  much  as  tht  medical  officer 
required  the  support  of  the  medical  profession. 

In  an  interesting  discussion  which  followed  the 
paper  Mr.  Wynne-Roberts  urged  the  necessity  of  se- 
curing automatic  gauges  to  measure  intensity  records, 
pointing  out  how  Ontario,  with  much  less  precipitation 
than  the  Pacific  Coast,  had  yet  far  greater  intensity 
of  rainfall.    Mr.  Goedike  gave  illustrations  of  some  of 


the  difficulties  of  the  sewer  contractor  in  the  city  ol' 
Toronto,  and  urged  the  importance  of  tiie  engineer 
being  allowed  to  revise  the  location  of  a  sewer  line  or 
alter  the  grade  when  exceptional  conditions  were  met 
with. 

Mr.  George  Clark,  chairman  of  the  branch,  ()])ened 
the  meeting  and  introduced  the  lecturer,  Imt,  iiaving 
another  engagement,  vacated  the  chair  in  favor  of  Mr. 
M.  V.  Sauer. 


Short  Highway  Courses  at  University 
of  Michigan 

During  the  winter  period  of  1921-1922,  the  Uni- 
versity of  Michigan  will  offer  the  following  courses  for 
meiie  engaged  in  the  practice  of  highway  engineering 
and  highway  transport.  These  courses  will  be  given  in 
periods  of  two  weeks  each.  A  man  may  take  one  course 
or  a  group  of  courses.  For  further  information,  write 
A.  H.  Blanchard,  I'niversity  of  Michigan,  Ann  Arbor, 
Michigan. 

December  5  to  16,  1921 

Earth,  Sand-Clay,  Gravel  and  Broken  Stone  Roads. 

American  and  English  Highway  Transport  Methods. 
December  19  to  ;31,  1921 

Highway  Engineering  Financing,  Management  and 
Organization. 

Highway  Transport  Legislation  and  Tralific  Regula- 
tions. 

January  2  to  13,  1922 

Grading  Machinery  and  Operations. 

Interrelationship  of  Highway,  Railway  and  Water- 
way Transport. 

January  16  to  27,  1922 

Bituminous  Surfaces  and  Bituminous  Pavements. 

Highway  Transport  Costs  and  Record  Systems. 
January  30  to  February  10,  1922 

Mechanism,  Operation  and  Maintenance  of  Motoi- 
Trucks,  Tractors  and  Trailers. 

Highway  Laboratory  Research. 

Highway  Structures. 

Highway   Transport   Management. 

February  20  to  March  3,  1922 

Highway  Transport  Economics  and  Surveys. 

Brick,  Cement-Concrete,  Stone  Block  and  Wood 
Block  Pavements. 

Highway  Specifications,  Contracts  and  Juris- 
prudence. 

Highway  Engineering  Seminar. 

Highway  Engineering  Theory  and  Design. 

Iliglnvay  Transport  Seminar. 


Under-water  Concreting  on  Johnson  St. 
Bridge  Victoria,  B.C. 

In  our  October  26  issue,  page  931,  appeared  an  ar- 
ticle outlining  the  progress  on  the  construction  of  the 
Johnson  Street  Bridge,  at  Victoria,  B.C.  We  have 
been  advised  by  Mr.  F.  M.  Preston,  city  engineer  of 
Victoria,  that  the  description  of  the  special  method  of 
under-water  concreting  (which  is  being  patented)  was 
not  outlined  in  sufficient  detail  to  enable  our  readers 
to  properly  appreciate  the  value  of  the  device  and  its 
operation.  In  a  future  issue  the  scheme  will  be  de- 
scribed more  fully. 
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Improvements  to  the  Petrolia  Water 
Works  Recommended  in  Report 

Consulting   Engineers  Advise    Changes   in   the   Present  System   Which    is 
Now  Operating  to  Capacity — A  Metered   Service   Considered 

Desirable  to  Cut  Consumption 


1 


Petrolia  .secures  its  water  supply  from  Lake  Huron 
thr()Ufi:h  an  intake  located  near  Perch  Village.  The 
intake  is  12  miles  north  westerl.y  from  Petrolia.  The 
water  flows  bj-  gjravity  through  a  12-inch  intake  pipe 
into  a  pump  well  14  inches  in  diameter  and  about  2(j 
inches  deep.  From  this  well  the  water  is  pumped  by 
means  of  steam  pumps  through  a  12  mile  12  inch  C  1. 
force  main  to  the  standpipe  at  Petrolia.  There  are 
two  steam  pumps  which  may  be  described  as  follows, 
both  pumps  being  made  in  18!)7. 

A  compound  duplex  punij)  manufactured  by  the 
Hughes  Steam  Pump  ('ompany  and  a  cross  compound 
fly  wheel  pump  made  by  the  London  Machine  Tool 
Company,  both  pumps  having  a  capacity  of  one  million 
gallons  per  twenty-four  hours.  The  steam  for  these 
pumps  is  supplied  from  two  72  inch  diameter  steam 
boilers,  each  having  ()8  tubes,  ;ii/)  inches  in  diameter  by 
16  feet  in  length. 

The  standpipe  in  Petrolia  is  25  feet  in  diameter  and 
85  feet  high  and  contains  about  2G0,000  Imperial  gal- 
lons. From  the  standpipe  watermains  from  4  inches  to 
12  inches  in  size  carry  the  water  to  the  various  districts 
of  the  town. 

No  treatment  is  given  the  water  and  tests  show  that 
the  water  is  of  good  quality  and  safe  for  human  con- 
sumption. The  absence  of  typhoid  in  the  town  is  a 
clear  indication  that  the  water  obtained  from  the  lake 
is  first  class  in  every  respect. 

The  plant  was  built  in  1897  under  the  direction  of 
Mr.  Willis  Chipman,  consulting  engineer. 

Purpose  of  Report 

It  is  the  intention  of  this  report  to  describe  ways  and 
nu'ans  to  increase  the  efHciency  of  the  |)umi)ing  station, 
to  produce  more  water  and  to  raise  the  pressure  in  the 
mains  throughout  the  town. 

Pipe  Line 

The  size  of  tlie  pipe  line  from  the  pumping  station 
to  the  standpipe  is  12  inches.  At  the  time  of  construc- 
tions of  the  plant,  there  was  considerable  debate  as  to 
the  advisability  of  building  a  12-inch  main  as  against 
a  10-inch  main.  Referring  to  Mr.  Chipman 's  original 
report,  the  ca])aeity  of  the  12  inch  main  is  given  as 
!l()(),()()()  gallons  jier  day  and  a  10  inch  main  as  750.000 
galhuis  |)er  day.  Figures  were  also  given  showing  the 
loss  due  to  friction  in  these  pipelines,  and  the  construc- 
tion of  a  12  inch  main  was  urged  aiul  very  wisely 
adopted  by  the  municijial  authorities  of  that  date. 
The  consuniiition  of  Petrolia  today  is  apiiroximately 
1,000,000  gals,  of  water.  It  can  readily  be  seen,  then, 
that  the  plant  has  reached  the  capacity  for  which  it 
was  designed. 

It  is  interesting  to  make  a  study  of  the  loses  in  this 
pipe  line  due  to  friction.  There  is  a  static  htad,  or  in 
other  words,  there  is  a  differenee  of  elevation' from  the 
lake  to  the  top  of  the  standpipe  of  173  feet.    Pumping 


one  million  gallons  per  day  through  the  pipe  line  re- 
((uires  an  additional  head  of  11  feet  in  order  to  over- 
come the  friction.  This  gives  a  total  head  to  the  over- 
come of  289  feet  or  125  lbs.  pressure. 

If  1,000  gallons  per  minute  were  pumped  through 
these  lines,  namely,  1,500,000  gallons  per  day,  the  fric- 
tion head  to  be  overcome  would  be  255  feet  or  a  total 
head  of  398  feet  which  represents  a  pressure  of  175  lbs. 
per  sq.  inch.  You  will  readily  realize  that  this  pressure 
is  a  very  high  pressure  to  put  upon  your  12  inch  main. 

If  a  large  reservoir  were  constructed  at  the  summit, 
which  is  18,000  feet  northerly  form  the  town,  the  total 
head  to  be  pumped  against,  assuming  that  the  elevation 
of  the  water  in  the  reservoir  at  the  summit  would  be 
the  same  as  the  standpipe  in  town,  would  be,  for  1,000 
gallons  per  minute,  338  feet  or  150  lbs.  presure  at  the 
pump  house.  If  this  reservoir  were  constructed  as 
suggested  above,  there  would,  of  course,  be  a  loss  in 
pressure  due  to  friction  from  this  reservoir  to  the  town 
of  approximately  60  feet  if  1,000  gallons  per  minute 
were  being  delivered.  Assuming,  however,  that  the 
standpipe  in  town  would  become  filled  during  the 
night's  pumping,  there  would  be  an  equalizing  effect 
between  the  two  reservoirs,  which  would  probably  give 
at  least  a  pressure  of  about  twenty-five  pounds  in  the 
town.  In  case  of  fire  the  pipe  line  could  be  called  upon 
to  deliver  1,000  gallons  per  minute  to  the  fire  engines 
even  if  the  tank  in  town  were  at  a  low  level  and  if 
the  tank  in  town  were  nearly  filled,  there  would  be 
available  a  discharge  for  some  time  considerably 
greater  than  1,000  gallons  per  minute. 

Having  the  above  fact  in  mind,  you  will  appreciate 
that  1,500,000  gallons  per  day  is  the  limit  of  the  capa- 
city of  your  force  main  and  efforts  should  be  made 
to  conserve  the  consumption  of  water  in  Petrolia  in 
order  that  the  time  for  the  duplication  of  this  force  may- 
be placed  as  far  in  the  future  as  possible. 

Water  Consumption 

It  is  interesting  to  note  Mr.  Chii)nian's  recommenda- 
tion of  1895  re  the  conservation  of  water  and  we  take 
the  liberty  to  quote  from  his  report  the  following 
paragraph : 

"The  general  adoption  of  meters  is  equivalent  to 
doubling  the  capacity  of  the  works  and  will  thus  post- 
pone the  necessary  enlargement  of  the  |)uniping  plant 
or  dujilieation  of  the  force  main." 

In  his  report  he  states  that  without  meters  a  10  inch 
main  would  supply  a  population  of  6,000  and  a  12  inch 
nuiin  a  population  of  9,000  and  that  with  meters,  the 
figures  w(nild  be  10,000  and  15.000.  Having  regard  for 
the  fact  that  the  population  in  Petrolia  today  is  given 
as  approximately  3,000,  the  consumption  of  water, 
namely  1,000,000  gals,  per  day  is  far  in  excess  of  the 
amount  for  which  the  plant  was  designed.  There  is  no 
(luestion  that  a  large  amount  of  water  is  being  wasted 
in  Petrolia  and  if  this  water  was  conserved,  the  plant 
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could  be  operated  at  a  material  saving  and  the  necessity 
of  duplicating  the  force  main  would  be  postponed  for 
many  years.  The  average  consumption  of  a  town  for 
water  should  not  exceed  100  gallons  per  head  per  day 
including  industrial  water.  On  a  fair  estimate,  there  is 
being  used  in  Petrolia,  the  following  commercial  water: 
Refinery,  350,000  gallons  per  day;  railways  and  fact- 
ories, 150,000  gallons  per  day;  total  500,000,  which 
leaves  500,000  gallons  of  water  consumed  by  a  popula- 
tion of  3,000  or  a  per  capita  consumption  of  1G5  gallons 
per  day.  This  per  capita  consumption,  omitting  in- 
dustrial water,  should  not  exceed  fifty  gallons  per  day. 
To  remedy  this  condition,  we  would  advise  that 
meters  be  placed  upon  all  services  and  that  a  thorough 
inspection  be  conducted  of  the  premises  of  all  water 
users  and  that  all  plumbing  fixtures  found  in  bad  repair 
be  put  in  good  shape.  This  is  a  very  serious  problem 
for  the  Water  Commission  of  Petrolia  because  if  more 
than  1,500,000  gallons  of  water  per  day  is  required, 
it  will  be  absolutely  necessary  to  duplicate  your  present 
force  main,  which  would  cost  at  today's  price  no  less 
a  sum  than  $200,000.  We  believe  that  if  these  facts 
are  placed  squarely  before  the  water  consumers  that 
you  will  be  able  to  cut  the  consumption  of  water  in 
Petrolia  nearly  in  half. 

Pumping  Equipment 

As  stated  above,  the  pumping  is  done  by  two  steam 
driven  pumps,  but  in  reality  the  duplex  pump  does 
practically  all  the  work  of  the  pump  house.  This 
pump  is  working  at  the  present  time  in  an  overloaded 
condition  and  for  this  reason,  it  is  not  possible  for  it 
to  deliver  one  million  gallons  per  day  and  fill  the  stand- 
pipe,  the  pressure  in  town  ranging  from  15  to  20  lbs. 
throughout  the  system.  Owing  the  high  cost  of  coal 
the  cost  of  pumping  by  steam  is  a  large  figure.  Electric- 
al driven  pumps  can  be  placed  in  the  pumphouse  that 
will  do  your  pumping  at  a  figure  very  materially  lower 
than  the  steam. 

When  electrical  driven  pumps  are  installed  it  will  be 
necessary  to  make  provision  for  an  alternative  supply 
of  power  since  electric  storms  and  trouble  on  the  power 
line  from  Niagara  may  at  any  time  cut  off  your  supply. 
To  meet  this  emergency,  one  of  three  methods  may 
be  adopted. 

(1)  Keeji  pressure  in  the  boilers  at  all  times  with 
banked  fires. 

(2)  Instal  gasoline  engine  driven  pumps. 

(3)  Construct  sufficiently  large  storage  reservoir  at 
the  summit  near  the  town  which  would  contain  at  all 
times  sufficient  water  to  provide  against  a  breakdown 
in  the  power  line. 

These  three  schemes  will  be  taken  up  later  in  this 
report. 

Reservoir  on  Summit 

If  a  reservoir  of  750,000  Imperial  gallons  capacity 
were  built  on  the  summit  there  would  be  enough  water 
to  answer  the  requirements  of  the  Canadian  Fire  Un- 
derwriter's Association.  In  order  to  secure  full  and 
proper  rating  from  the  Underwriter's,  it  would  be 
necessary  to  duplicate  the  12  inch  pipe  line  from  the 
summit  to  the  town,  a  distance  of  18,000  feet,  which 
would  cost  approximately  $65,000.00.  If  this  pipe  line 
were  duplicated,  the  loss  due  to  friction  from  the 
summit  to  the  town  would  be  reduced  from  60  feet  to 
18  feet  and  the  static  presure  in  town  while  drawing 
1,000  gallons  per  minute  from  the  reservoir  on  the 
summit  would  be  30  lbs.  minimum  and  the  average 


pressure  would  be  about  thirty-three  pounds.  If  your 
municipalit}'  can  finance  this  undertaking,  it  would 
certainly  put  your  water  supply  as  far  as  fire  protection 
is  concerned  in  an  Al  condition,  because  you  would 
not  then  depend  on  one  pipe  line  for  your  entire  supply 
of  water. 

In  the  original  report  previously  referred  to,  the 
question  of  a  reservoir  on  the  summit  was  dealt  with 
and  was  referred  to  as  follows: 

"To  construct  a  reservoir  at  the  ground  level  on  the 
high  land  crossed  by  the  force  main  about  four  miles 
out  of  town  would  give  storage  but  no  pressure  as  the 
loss  from  friction  would  be  more  than  the  head  ob- 
tained. A  standpipe  at  that  point  would  require  to 
be  higher-'  than  in  town  to  give  an  equivalent  fire  supply. 
1  cannot  recommend  this  suggested  scheme." 

The  situation  today  is  entirely  changed  from  the 
condition  in  18!)5  due  to  the  fact  that  today  we  require 
an  alternative  power  unit  in  connection  with  the  in- 
stallation of  electric  pumps  and  this  reservoir  now  be- 
comes available  as  an  alternative  water  supply  instead 
of  a  storage  reservoir  as  considered  in  1895. 

The  distinct  advantages  of  a  large  reservoir  at  this 
point  are  as  follows: 

(1)  A  water  supply  is  guaranteed  to  the  town  for 
twenty-four  hours,  should  there  be  power  troubles  on 
the  hydro  electric  line. 

(2)  The  source  of  a  supply  for  a  period  of  twenty- 
four  hours  is  brought  within  four  miles  of  the  town, 
instead  of  twelve  miles,  thus  eliminating  two-thirds  of 
the  danger  which  is  ever  present  on  single  pipe  lines. 

(3)  The  reservoir  would  act  as  a  large  settling 
basin  in  which  the  water  would  be  allowed  to  settle  for 
some  hours  and  thus  free  itself  from  a  considerable 
amount  of  silt  which  at  times  is  present  in  the  water. 

The  question  of  the  size  and  height  of  the  reservoir 
is  an  important  consideration.  If  the  reservoir  is  con- 
structed at  the  same  height  as  the  standpipe  in  town 
and  of  750,000  gals,  capacity,  it  would  be  35  feet  high 
and  66  feet  in  diameter.  Proper  valves,  etc.  would  be 
provided  for  the  purpose  of  cleaning  out  and  regulat- 
ing the  height  of  the  water  in  the  tower. 

Typt  of  Pumps 

There  are  two  types  of  pumps  which  may  be  pur- 
chased for  electric  drive,  i.e.  The  centrifugal  pump 
and  the  triplex  plunger  pump.  The  more  generally 
used  pump  of  the  two  is  the  centrifugal.  Its  advanta- 
ges are ;  small  machine  with  consequent  minimum  floor 
space,  no  valves  to  keep  in  repair  or  pistons  to  pack, 
much  cheaper  and  more  easily  operated.  The  advan- 
tages of  the  triplex  plunger  pump  lies  in  its  efficiency 
which  is  about  10  per  cent,  higher  than  the  centrifugal. 
It  is  a  slow  speed  pump  and  has  perhaps  a  greater 
range  in  discharge  than  the  centrifugal. 

There  is  sufficient  room  in  the  pump  house  by  remov- 
ing one  of  the  steam  pumps  to  instal  two  electricallj' 
driven  centrifugal  pumps,  but  if  triplex  pumps  are  in- 
stalled additional  building  space  will  be  required. 

The  cost  of  both  units  are  given  in  "estimates  of 
cost." 

Screen  Chamber- 
After  the  improvements  outlined  in  this  report  are 
completed,  we  would  recommend  that  you  reconstruct 
the  pump  well  and  instal  a  system  of  screens  to  clear 
the  water  from  sea  weed,  fish,  debris,  etc.  This  would 
be  accomplished  by  constructing  a  wall,  with  moveable 
screens,  across  the  well  between  the  intake  and  suction 
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l)i|)('s.     The  screens  would  l)e  airanj^fed  to  lift  out  so 
that  they  could  be  frequently  washed  by  a  fire  hose. 

The  cost  (if  fhis  work  would  be  about  $2,000.00. 

Air  Valves  in  Discharge  Line 

Tlie  loss  due  to  friction  in  the  pipe  line  does  not 
indicate  any  serious  trouble  such  as  air  pockets,  par- 
tially closed  valves,  etc.,  but  when  the  {greater  pressure 
which  is  contemplated  is  inaujrurated  the  line  should 
be  carefully  tfone  over  and  air  valves  placed  at  all 
abrupt  chaiifics  in  ff'^Kb;  of  the  pipe  line.  From  a 
stud\-  of  the  j)rofile  there  should  be  6  or  8  additional  air 
valves  installed. 

Estimate  of  Cost 

We  have  collectted  tij^ures  on  the  cost  of  the  various 
e<piipnient  and  are  satisfied  that  the  following  figures 
re])resent  a  fair  margin  of  safety: 

2  elcftric  driven  centrifugal  pumps   $10,000.00 

Piping,  valves,  etc 3,000.00 

Centuri  Meter  and  Eecorder   1,000.00 

7.j0,000  jral.  reservoir  and  foundation   20,000.00 

Screen  (;iianiber 2,000.00 

Incidentals 1,000.00 

$37,000.00 
Contingencies,  engineering    5,000.00 

$42,000.00 
For  $6,000.00  additional  a  1,000,000-gallon  reservoir 
could  be  constructed.  If  triple.x  punii)S  were  installed 
the  additional  cost  would  be  $2,500.00  for  the  pumps 
and  $;^, 000, 00  for  additional  building  space.  If  one 
gasoline  engine  driven  unit  and  one  electrical  unit 
were  installed  add  $1,000.00  to  the  above. 

To  carry  $42,000.00  on  a  20-year  debenture  at  6i/j  per 
cent,  there  would  be  a  yearly  charge  of  $3,800.00. 

Operating  Costs 

The  operating  costs  of  your  i)resent  ])lant  as  shown 
in  your  annual  statement  for  1920,  pumping  station 
only,  are  as  follows : 

Siiliuies   $3,195.00 

Supplies    714.06 

Rejiairs  to  plant    2,684.39 

Fuel   12,496.13 

Teleplione  199.27 

Hires .• 116.00 

Insurance    163.65 

$19,568.50 
These  items  nuiy  be  summarized  as  follows : 

Haluries '. $3,195.00 

•Sujiplies,  repairs,  tele])lione,  insurance,  etc 3,877.37 

Fuel   12,496.13 

$19,568.50 
()l)eration     by    electric     pumps    would     bring   your 
()I)erating  costs  down  to  the  following: 

Salaries ,$3,200.00 

Sujuilies,  repairs,  telephone,  etc 1,500.00 

Fuel  for  heat   200.00 

Klectric   energy    8,700.00 

$13,600.00 
You  will  se  from  the  above  that  there  is  an  annual 
saving  of  $.'),0()8,00  on  operation,  and  when  the  capital 
cost  of  tlie  work  is  deducted  there  will  be  a  net  annual 
saving  in  yeaily  charges  of  $2,1()S.00,  The  cost  of 
banking  tire  under  one  boiler  would  be  about  $4,000.00 
per  year,  approximately  oO  per  cent,  more  than  the 
carrying  charges  on  the  reservoir. 

Revenue  and  Rates 
Having  the  above  facts  in  mind,  it  will  not  be  neces- 
sary to  increase  the  water  rates,  but  rather,  when  the 
work  is  done  and  in  operation  you  will  be  in  a  position 


to  show  a  yearly  revenue  rather  than  the  loss  that  your 
yearly  balance  sheet  now  shows. 

Method  of  Procedure 

Fnder  the  Municipal  Act,  (.'hapter  192,  Section  400-3 
K.S.O.  power  is  given  the  Ontario  Railway  and  Muni- 
cipal Hoard  to  approve  of  debentures,  by-laws  and  the 
asset  of  the  electors  is  not  neees.sary  "if  it  is  shown 
to  the  .satisfaction  of  the  board  that  the  extension  is 
necessary  and  that  sufficient  additional  revenue  will 
be  derived  therefrom  to  meet  the  annual  payments  in 
respect  of  such  debt  and  the  interests  thereon." 

We  would  recommend  that  you  proceed  under  this 
act  and  that  formal  application  be  made  to  the  board 
for  their  approval.  Before  this  is  done  it  will  be  neces- 
sary to  submit  plans  and  specifications  to  the  Provincial 
Board  of  Health  and  secure  their  approval. 

Recommendations 

Having  the  above  facts  in  mind,  we  recommend  that 
the  following  matters  be  taken  up  by  your  commission 
and  that  ste))s  be  taken  to  prepare  the  necessary  plans 
and  specifications  and  call  for  tenders  on  the  same  at 
an  early  date. 

(1)  That  two  electrically  driven  centrifugal  pumps 
be  installed  at  the  pump  house  and  that  one  steam 
pump  be  removed  to  make  room  for  same. 

(2)  That  the  pipe  line  be  gone  over  carefully  and  the 
necessary  air  relief  valves  be  installed. 

(3)  That  a  large  reservoir  of  at  least  7o0,000  Imperial 
gallons  capacity  be  built  at  the  .summit. 

(4)  That  the  pump  will  be  rebuilt  so  that  it  can  be 
('<l nipped  with  screens. 

(5)  That  electrical  oi)eration  be  continuous  and  that 
the  boilers  be  allowed  to  remain  cold,  except  for  several 
days  in  the  year  when,  the  steam  should  be  got  up  in 
order  to  turn  over  the  steam  pump  and  keep  same  in 
order. 

(fi)  That  a  systematic  inspection  and  advertising 
campaign  be  carried  on  in  order  to  reduce  the  con- 
sum|)tion  of  water  as  much  as  possible. 

(7)  That  your  board  seriously  consider  the  advis- 
al)ility  of  metering  all  services. 

(8)  That  the  necessary  plans  and  specifications  be 
prepared  and  submitted  to  the  Provincial  Board  in 
order  to  legalize  the  issuance  of  debentures  to  cover 
the  cost  of  the  work. 

(9)  That  as  soon  as  financial  conditions  will  permit 
that  you  duplicate  the  pipe  lines  from  the  summit  to 
the  town.  This  could  likely  be  easily  managed  when 
payments  on  your  present  debentures  are  completed  in 
a  few  years. 

All  of  Mhich  is  respectfully  submitted. 

James,  Proctor  &  Redfern,  Ltd.,  Toronto. 


ASSOCIATION    FOR     THE     ADVANCEMENT     OF 
SCIENCE  TO  MEET  IN  TORONTO 

The  seventy-fourth  meeting  of  the  American  Associ- 
ation for  the  Advancement  of  Science  will  be  held  at 
Toronto.  Canada,  by  invitation  of  the  University  of 
Toronto  and  of  the  Royal  Canadian  Institute.  While 
it  is  not  to  be  expected  that  the  Toronto  meeting  will 
attain  the  great  magnitude  and  complexity  that  char- 
acterized the  recent  Chicago  meeting,  yet  it  is  certain 
to  be  exceptionally  satisfactory  in  many  ways.  Not  be- 
ing one  of  the  larger,  four-yearly  meetings,  which  are 
scheduled  to  occur  in  rotation,  at  Chicago.  Washington, 
and  New  York,  the  second  Toronto  meeting  will  be 
simpler,  with  fewer  serious  conflicts,    It  will  excel  es- 
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l)ecially  in  opportunities  for  personal  and  social  contact 
among  those  in  atendance,  a  very  desirable  and  valu- 
able feature  of  the  Association  meetings  that  is  neces- 
sarily partially  thrown  into  the  background  at  the 
great  four-yearly  meetings. 

Dr.  J.  C.  Fields,  P.  K.  S.  professor  of  mathematics, 


University  of  Toronto  and  president  of  the  Royal  Cana- 
dian Institute  is  chairman  of  the  local  committee  for 
the  Toronto  meeting  1921  of  the  American  Association 
for  the  Advancement  of  Science.  Mr.  H.  L.  Seymour, 
C.E.,  is  the  secretary,  with  address  the  Royal  Canadian 
Institute,  198  College  Street,  Toronto,  Ontario. 


Playing  Safe  on  the  Construction  Job 

How  One  Construction  Organization  Kept  Down  the  Number 

of  Accidents  and  Minimized  Lost  Time — Foreman 

Responsible  for  Safety  Measures 

By  P.  B.  Easterbrooks,  Superintendent  of  Construction,  Dwight  P.  Robinson  Company,  before  Congress  of 

the  National  Safety  Council. 

new  building  for  the  galvanizing  and  finishing  depart- 
ments, extending  the  boiler  house  and  erecting  new 
boilers,  together  with  auxiliary  equipment,  extending 
the  storage  building,  building  a  filter  plant  and  new 
water  softening  tanks,  installing  a  water  cooling  and 
return  system,  together  with  spray  pond  for  the  open 
hearths,  erecting  a  coal  handling  plant  and  distributing 
system  for  annealing  and  furnace  building. 

New  36  in.  water  main  connections  and  valves  were 
installed  at  the  river  pumping  station,  a  new  electrical 
distribution  tunnel  was  carried  from  power  house  un- 
der the  blooming  and  bar  mill  building  to  a  new  switch 
house,  and  extensive  additions  were  made  in  electrical 
power  and  lighting  distribution.  Steam  lines  were  ex- 
tended to  provide  for  new  pickling  machines  and  for 
other  purposes. 

Some  of  the  quantities  involved  were  as  follows: 

100,000  cubic  yards  of  yard  grading. 
50,000  cubic  yards  of  foundation  excavation. 
20,000  cubic  yards  of  concrete  were  placed. 
4,000  tons   of    steel    were    erected,    riveted    and 
painted. 
2,500,000  brick  were  laid. 

3  miles  of  new  track  were  laid  and  nearly  as 

much  removed. 
1  mile  of  new  sewer  was  laid  in  deep  trench. 
1  mile  of  new  road  was  built. 

In  general,  new  buildings  with  a  roof  area  of  over 
ten  acres  were  erected,  together  with  all  the  machinery 
and  necessary  service  and  plant  facilities  which  in- 
volved the  unloading  and  placing  in  the  work  of  over' 
2,500  loaded  cars  of  material. 

The  able  plant  management  was  increasing  produc- 
tion month  by  month  (and  without  the  use  of  new 
facilities)  to  a  tonnage  far  in  excess  of  best  previous 
records. 

To  carry  on  construction  work  of  this  magnitude  in 
the  midst  of  an  intense  industrial  campaign,  so  that 
each  and  every  workman  felt  secure  and  confident  in 
his  safety,  was  no  small  achievement,  and  shows  what 
can  be  accomplished  when  large  forces  really  co- 
operate intelligently.  The  client's  consulting  engineer, 
Mr.  Eppelsheimer,  would  outline  and  explain  his  con- 
struction progress  to  the  plant  management  and  oper- 
ating superintendents.  After  they  had  considered  it 
and  eliminated  the  objectionable  features,  it  was  then 
taken  up  with  the  construction  superintendent,  who 
would,  in  turn,  take  it  up  with  his  assistants  and  fore- 
men and  get  their  view-points  of  the  obstacles  to  be  met 
and  overcome.    It  is  a  pleasure  to  record  the  fact  that 


Construction  forces  of  Dwight  P.  Robinson  &  Com- 
pany, Incorporated,  started  work  in  extensive  improve- 
ments to  the  East  Side  plant  of  the  American  Rolling 
Mill  Company  at  Middletown,  Ohio,  in  July,  1919,  and 
completed  their  job  in  April,  1921,  twenty -two  months 
later.  These  betterments,  costing  over  four  million 
dollars  and  requiring  a  field  labor  payroll  alone  of  over 
a  million  and  a  quarter  dollars,  were  carried  out  under 
the  direction  and  supervision  of  the  client's  consulting 
engineer,  Mr.  Daniel  Eppelsheimer,  who  stimulated 
and  encouraged  our  best  efforts,  looking  toward  the 
safety  of  our  men.  We  were  also  materially  benefited 
by  the  lively  concern  felt  by  the  president  of  the  Am- 
erican Rolling  Mill  Company,  Mr.  George  M.  Verity,  in 
all  matters  affecting  the  welfare  or  happiness  of  our 
forces. 

So  at  the  outset,  it  is  probably  best  to  call  to  atten- 
tion and  emphasize  the  friendly  and  hospitable  atmo- 
sphere in  which  the  construction  forces  found  them- 
selves, for  it  immediately  made  available  the  most  help- 
ful assistance  of  the  seasoned  and  wonderfully  efficient 
Armco  safety  organization,  whose  operations  and 
records  are  probably  familiar  to  everyone  interested  in 
safety  around  industrial  plants. 

The  Dwight  P.  Robinson  construction  forces  at  Mid- 
dletown performed  many  hazardous  operations  without 
a  man  being  killed  or  sustaining  a  permanent  injury, 
and  with  but  very  few  lost  time  accidents.  Moreover, 
the  work  was  so  conducted  that  not  a  single  mishap 
occurred  to  any  one  of  the  three  thousand  plant  opera- 
tives, who  were  carrying  on  production  in  the  midst  of 
the  construction  operations. 

Results  such  as  these  could  only  be  obtained  by  co- 
operation of  the  most  practical  kind  and  by  the  kindly 
help  and  active  assistance  of  every  one  down  to  the 
humblest  employee  in  and  around  the  work.  Time  and 
chance  are  large  elements  in  all  construction,  and  it  is 
only  by  obtaining  such  results  as  are  recorded  here 
that  the  construction  superintendent  is  occasionally 
heartened  with  the  enthusiasm  so  necessary  and  so 
essential  to  the  growth  of  "safety  first."  Construction 
is  essentially  an  adventurous  occupation,  and  numbers 
among  its  forces  far  more  of  the  young  and  careless 
than  are  found  among  the  steady,  reliable  and  efficient 
forces  of  the  stabilized  industrial  plant. 

Scope  of  the  Work 

The  betterments  mentioned  consisted  in  the  main 
of  extensions  to  the  sheet  mill  and  furnace  building, 
unloading  and  setting  up  of  the  machinery  in  the  .same, 
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the  construction  forces  were  usually  able  to  give  the 
plant  inaiiaf^eincnt  the  new  work  as  desired  on  schedule 
time  with  no  uiinccossary  hazards. 

Safety  Organization  of  Construction  Forces 

After  a  week  spent  on  the  job  getting  acquainted 
with  the  assistant  superintendents  and  the  foremen  of 
construction  forces,  and  discussing  plans  for  co-operat- 
ing for  safety  with  Mr.  Adair,  safety  engineer  of  the 
American  Rolling  Mill  Company,  Mr.  Davidson  safety 
engineer  of  Dwight  1'.  Ro])iiison  &  Company,  Incorpo- 
rated, outlined  a  scheme  along  lines  developed  by  the 
members  of  the  National  Safety  Council,  which  was 
both  comjirelicnsive  and  flexible  enough  to  successfully 
meet  all  of  tlw.  changing  conditions  afterwards  en- 
countered as  tlie  work  progressed. 

A  meeting  of  all  the  foremen  was  called  by  the 
superintendent,  at  which  the  value  of  a  safety  organi- 
zation was  explained  and  plan  was  launched  on  a  work- 
ing basis.  The  first  step  was  the  selection  by  the  super- 
intendent of  three  foremen  for  the  first  foremen's 
safety  committee. 

Two  other  committees  of  three  each  were  formed  by 
the  ranks  of  the  mechanics  and  construction  laborers, 
respectively,  but  they  never  did  function  properly, 
since  tlie.y  seemed  to  have  no  common  ground  for  meet- 
ing, nor  any  general  interest  in  the  job.  Moreover, 
with  the  terrific  labor  turnover  obtaining  throughout 
all  industry  at  that  period,  often  the  men  selected  did 
not  remain  on  the  job  for  two  pay  days  in  succession, 
or  long  enough  to  perpetuate  the  committee.  After 
struggling  with  these  condition  for  a  while,  it  was  de- 
cided by  the  foremen  to  abandon  the  idea  of  any  help 
from  the  rank  and  file,  and  they  agreed  that  it  was 
up  to  them  to  make  the  job  safe.  This  responsibility 
they  assumed  voluntarily,  and  with  few  exceptions 
were  at  all  times  on  guard  against  accidents. 

The  organization  of  the  foremens  safety  committee 
was  designed  to  secure,  in  turn,  the  benefit,  advice  and 
active  assistance  of  every  foreman  on  the  job.  One 
member  was  made  permanent  chairman  and  the  other 
two  members  served  four  weeks  as  active  committee- 
men. Every  two  weeks  one  man  retired  and  the  com- 
mittee selected  another  from  among  their  fellow  fore- 
men to  serve.  Thus,  the  personnel  of  the  committee 
was  constantly  rotated  by  bringing  in  one  new  member 
at  a  time  every  two  weeks.  At  2  p.m.  each  Tuesday 
the  safety  committee  made  a  thorough  inspection  of 
the  job.  Any  conditions  or  practices  which  the  com- 
mittee deemed  unsafe  that  were  observed  during  the 
inspection  of  the  job  were  immediately  taken  up  and 
iliseussed  with  the  foreman  directly  in  charge  of  the 
particular  operation,  and  appropriate  remedial  meas- 
ures were  recommended.  All  such  recommendations 
were  incorporated  in  an  inspection  report  which  was 
submitted  at  a  fortnightly  general  safety  meeting. 

General  Safety  Meeting 

Every  other  Wednesday  at  ;$  o'clock  a  general  safety 
meeting  was  held  in  the  field  office,  at  which  all  super- 
intendents, foremen  and  engineers  were  present.  These 
meetings,  though  short,  usually  lasting  from  forty-five 
minutes  to  one  hour,  were  directly  to  the  point  and  a 
good  deal  of  business  was  transacted.  A  report  was 
read  showing  the  accidents,  classified  as  to  cause, 
which  had  happened  since  the  previous  meeting  and  a 
discussion  carried  on  as  to  the  best  means  to  prevent 
a  recurrence. 

Frequently  pajiers  regarding  safety  were  read  by 
assistant    superintendents    and     general     foremen     in 


charge  of  the  various  sections.  Time  was  always  set 
apart  for  a  short  round  table  discussion  at  which  any 
OIK!  present  brought  up  any  particular  accident  prob- 
lem that  he  might  have  on  his  mind.  The  inspection 
reports  of  the  foremen's  safety  committee  were  also 
read  and  the  different  foremen  concerned  were  ques- 
tioned as  to  whether  recommendations  had  been  car- 
ried out.  It  is  a  notable  fact  that  in  but  two  instances 
was  an  appeal  taken  to  the  superintendent  from  the 
rulings  and  recommendations  of  the  .safety  committee. 
We  cite  this  to  show  the  intelligence  and  spirit  of  fair- 
ness that  actuated  these  foremen  while  temporarily 
in  authority. 

For  one  period  of  two  weeks  there  were  no  un.safe 
conditions  of  any  kind  observed,  and  on  several  occa- 
sions inspections  were  made  and  tlie  whole  job  given 
a  clean  bill  of  health.  Some  of  the  foremen  kept  their 
names  off  lists  for  months,  while  others,  on  account  of 
constantly  changing  personnel,  found  their  names  on 
every  report  for  months. 

But  the  foremen's  safety  committee,  with  its  inspec- 
tion and  reports  every  week  aided  by  the  general 
safety  meeting  every  two  weeks,  did  tie  the  whole  job 
up  to  one  standard  of  safety,  and  by  its  weekly  reports 
to  the  New  York  office,  kept  alive  and  circulating  the 
irrterest  in  this  movement.  This,  together  with  fre- 
(pient  visits  to  the  job  by  Mr.  F.  H.  McGraw,  construc- 
tion manager,  furnished  the  impulse  necessary  to  carry 
the  job  over  some  particularly  strenuous  campaigns, 
where  otherwi.se  safety  might  have  been  relegated  to 
the  background  and  its  importance  perhaps  lost 
forever. 

The  figures  representing  the  accident  experience  on 
this  work  are  as  follows  : 

Accident  Frequency  Bate 

Number  of  lost  time  accidents  per  100,000  man  hours 
worked,  3.3. 

Number  of  working  days  lost  per  1,000  men  hours 
worked,  0.4. 

These  rates  are  calculated  in  accordance  with  the 
standard  practice  of  the  U.  S.  Bureau  of  Labor  statis- 
tics and  the  National  Safety  Council. 

One  of  the  oirtstanding  features  in  connection  with 
our  .safety  work  was  the  important  consideration  given 
by  the  foreman  to  the  placing  of  a  "newly  hired  man." 
The  care  taken  by  some  foremen  in  making  a  man  ap- 
preciate the  nature  of  the  work  to  be  undertaken, 
making  him  ac((uainted  with  his  immediate  associates 
and  watching  him  carefully  in  places  of  possible  dan- 
ger, gave  him  a  sense  of  security  and  a  feeling  that  his 
personal  welfare  was  being  looked  after,  the  value  of 
which  is  hard  to  over-estimate. 

Conclusion 

In  concluding,  we  quote  from  a  report  made  by  the 
chairman  of  the  safety  committee  after  the  plan  had 
been  in  operation  about  six  months:  "There  has  been 
a  great  change  in  the  feeling  among  the  foremen  to- 
ward the  safety  movement  since  its  inauguration  here. 
Many  of  us  were  openly  dubious  as  to  its  success,  but 
now  every  one  takes  a  sincere  interest  in  it  and  co- 
operates heartily  with  the  safety  committee,  making 
suggestions  and  carefully  safeguarding  the  men  under 
them.  Only  by  these  methods  can  'safety  first' 
succeed." 

That  the  men  themselves  were  alive  to  the  safety 
movement  is  best  shown  by  the  name  given  to  the 
safety  committee  by  one  of  the  negro  laborers,  calling 
it,  as  he  did.  the  "Do  Good  Committee." 
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New  Equipment  for  Montreal  Water 
Works 

Additions  to  the  pumping  and  distributing  system  of 
the  Montreal  waterworks  have  been  approved  and  a 
contract  has  been  awarded  to  the  Dominion  Engineer- 
ing Works,  Limited,  for  the  following  principal  items : 

Three  electrically-driven  centrifugal  pumps,  to 
operate  against  a  head  of  approximately  250  feet,  and 
to  have  a  capacity  each  of  thirty  million  gallons  per 
24  hours. 

Twelve  36-inch  Johnson  hydraulic  valves,  of  the  au- 
tomatic check  and  stop  type. 

Six  42-inch  suction  gate  valves. 

The  Johnson  hydraulic  valves  are  of  a  special  type 
which  will  interest  those  connected  with  the  installa- 
tion and  maintenance  of  waterworks  mains.  These 
valves  close  automatically,  acting  as  checks,  in  ease  of 
stoppage  of  the  pump.  They  also  close  automatically 
in  case  of  failure  of  the  pipe  for  any  cause  on  the  pump 
side  of  the  valve,  the  consequent  drop  of  pressure  im- 
mediately setting  up  a  closing  movement  and  prevent- 
ing the  escape  of  water  from  the  system  on  the  dis- 
charge side  of  the  valve,  through  which  a  large  amount 
of  property  damage  often  ensues  before  the  flow  can 
be  arrested  by  ordinary  means.  The  closing  can  also 
be  done  by  hand  or  by  motor  when  occasion  requires. 

An  additional  feature  of  importance  is  the  graduated 
closing  of  the  valve,  which  moves  quite  rapidly  at  first. 


but  slows  down  during  the  tinal  closing,  so  as  to  obvi- 
ate water  hammer  or  shock  in  the  mains.  This  action 
takes  place  in  either  hand  or  automatic  closing,  and  is 
capable  of  adjustment  to  suit  the  conditions  in  any 
particular  main.  It  is  particularly  valuable  in  .systems 
where  many  of  the  mains  have  been  in  long  service. 

A  notable  example  of  the  Johnson  hydraulic  valve 
is  to  be  seen  in  the  course  of  manufacture,  at  the  pres- 
ent time,  in  the  shops  of  the  Dominion  Engineering 
Works.  It  is  rated  as  a  20  ft.  diameter  valve,  but  the 
extreme  outside  diameter  is  25  feet.  It  is  the  largest 
valve  of  this  type  yet  designed,  the  estimated  weight 
being  365,000  lbs.  It  will  be  installed  at  Shawinigan 
Falls,  Que.,  under  a  head  of  140  feet. 

The  Dominion  Engineering  Works  are  now  taking 
up  the  manufacture  of  special  gate  valves,  as  they  have 
facilities  for  this  class  of  work  in  the  larger  sizes. 


G.  G.  Porter  &  Go.  Secures  Agencies 

C.  G.  Porter  &  Company  have  recently  opened  offices 
at  603  New  Birks  Bldg.,  10  Catheart  Street,  Montreal, 
and  have  the  following  agencies  which  were  formerly 
handled  by  Douglas  Milligan  Company,  Limited :  Can- 
adian David  E.  Kennedy ;  Canadian  Jewett  Refrigera- 
tor Co. ;  Canadian  MacArthur  Concrete  Pile  Co. ;  Cus- 
todis  Canadian  Chimney  Company;  Keystone  Fire- 
proofing  Co.  of  Canada;  Reliance-Grant  Elevator 
lilquipment  Corporation ;  R.  Gaustavino  Company. 


Highway  Transport  Division  as  a  Part 
of  a  City's  Administration 

Committee  of  American  Society  for  Municipal  Improvement  Recommends 

the  Appointment  of  a  Body  to  Deal  With  All  Matters  Pertaining 

to  Traffic  and  Transportation  on  City  Streets 


At  the  recent  meeting  of  the  American  Society  for 
Municipal  Improvements  in  Baltimore,  U.  S.  A.,  the 
Committee  on  Traffic  and  Transportation  submitted  its 
1921  report  as  follows : 

Investigations  conducted  during  1921  influenced  the 
committee  to  strongly  urge  the  general  adoption,  by 
municipal  governments,  of  the  recommendations  em- 
bodied in  its  1920  report  relative  to  the  following 
subjects : 

Use  of  "dummy  cops"  at  street  intersections. 

Installation  of  "rotary  traffic"  at  street  intersections 
wherever  practicable. 

Design  and  construction  of  long  radius  curb  corners. 

Economic  design  of  street  widths  on  through 
thoroughfares  in  small  towns  and  cities. 

Utilization  of  by-pass  highways  for  towns  and  cities 
located  on  important  national,  state,  and  country  trunk 
highways. 

Consideration  of  the  installation  of  motor  bus  routes 
in  municipalities,  when  an  extension  of  the  public  pas- 
senger transportation  system  is  required,  in  view  of 
the  resulting  advantages  of  such  installations  from  the 
standpoints  of  maintaining  the  maximum  pi-acticable 
traffic  capacity  of  streets  and  of  avoiding  the  use  of 
car  tracks  in  roadways. 

Based  on  a  careful  analysis  of  public  passenger 
transportation,  your  committee  considers    that    it    is 


highly  desirable,  from  the  standpoints  of  economic 
public  service  transportation  and  the  efficient  use  of 
municipal  streets  by  traffic,  that  the  societj^  should 
strongly  condemn  the  development  of  "wild  cat,"  so- 
called  "jitney"  service.  Not  only  is  the  installation 
of  such  service  undesirable  from  the  standpoint  of  the 
overcrowding  of  streets  with  five-passenger  public 
transportation  vehicles,  but  it  is  obviously  unfair  to 
public  service  corporations,  operating  under  franchises, 
to  be  forced  to  compete  with  a  "jitney"  service  which 
almost  universally  is  operating  on  an  uneconomic  basis. 
The  present  overcrowding  of  some  of  the  principal 
thoroughfares  of  the  city  of  Detroit  with  hundreds  of 
five-passenger  "jitneys"  furnishes  a  striking  example 
of  this  type  of  public  service  transportation  develop- 
ment. 

Your  committee  recommends  that  a  highway  trans- 
port division  should  be  installed  in  engineering  or 
highway  departments  of  municipalities  having  a  popu- 
lation of  over  100,000.  The  duties  of  this  division 
would  be  to  deal  with  all  matters  pertaining  to  traffic 
and  transportation  which  affect  the  economic  design 
and  maintenance  of  streets  and  their  efficient  use  by 
pedestrians  and  all  classes  of  vehicles. 

One  of  the  important  functions  of  such  a  division 
would  be  to  make  highway  transport  surveys  as  pre- 
liminary to  the  design  and  reduction  of  streets,  the 


THE  CONTRACT  RECORD 


997 


deteriniiiatioii  of  efficient  metliod.s  of  maintenance  and 
the  fornmUitiou  of  reeornmendations  pertaining  to 
efficient  traffic  regulations. 

A  highway  transport  survey  embodies  all  investiga- 
tions in  the  field  and  office  which  are  necessary  to 
determine  the  probable  amount,  character  and  effects 
of  the  future  traffic  which  will  use  a  given  highway 
during  the  lives  of  its  sev^eral  component  parts.  Such 
a  survey  for  a  given  street  may  cover  a  consideration 
of  all  of  the  following  factors :  Pir.st,  all  highway 
elements  which  affect  economic  highway  transport; 
second,  legislation  relative  to  franchises  and  rates, 
weights,  dimensions,  and  speeds  of  passenger  cars, 
trucks,  tractors  and  trailers;  third,  state  and  urban 
traffic  regulations;  fourth,  vehicular  and  population 
statistics ;  fifth,  traffic  censuses  of  motor  and  horse- 
drawn  vehicles  and  cars  operating  on  tracks;  sixth, 
vehicular  operation  as  affecting  roadways  and  other 
parts  of  highways;  seventh,  present  and  future  traffic 
and  commercial  transport  developments  in  such  fields 
gravel  and  sand  pits,  oil  fields,  lumber  tracts,  fisheries, 
as  agricultural  and  dairy  farming,  mines,  quarries, 
plants,  factories,  wholesale  and  retail  stores,  parks  and 
parkwaj's,  summer  and  amusement  resorts,  and  real 


estate  improvements,  which  affect  or  will  affect  the 
traffic  on  the  street  under  consideration;  eighth,  com- 
mon carriers  such  as  steam  and  electric  railroads  and 
waterway  transportation  companies  and  their  relation- 
ship to  street  traffic ;  and  ninth,  the  characteristics  of 
the  methods  of  highway  transport  such  as  street  car, 
rural,  interurban  and  urban  motor-bus  operation, 
municipal  haulage,  long  and  short  general  rural  haul- 
age, rural  motor  express,  inter-city  haulage,  inter-city 
express,  and  horse  transport. 

Men  assigned  to  a  highway  transport  division  should 
be  experienced  highway  engineers  who  have  or  are 
rapidly  acquiring  a  knowledge  of  the  following  sub- 
jects: City  planning,  highway  transport  economics, 
legislation,  surveys  and  methods;  highway  transport 
management,  including  delivery  systems,  scheduling 
and  routing;  traffic  regulations;  inter-relationship  of 
highway,  railway  and  waterway  tran.sport ;  port,  ter- 
minal and  warehouse  facilities;  and  the  fundamentals 
of  the  mechanism  and  operation  of  automobiles,  motor 
trucks,  tractors  and  trailers. 

The  committee  which  presented  the  above  report 
consists  of  Arthur  H.  Blanchard,  chairman ;  Robert 
Hoffman  and  Charles  0.  Boyd. 


Construction   Methods   on  Holeproof 
Hosiery  Company's  Plant 

Concreting   and   Forming   Operations — Buggies    Considered   More 
Economical  Than  Chuting — Floors  Not  Laid  on  Sleepers 


In  addition  to  the  information  contained  in  the  de- 
scription of  the  Holeproof  Hosiery  Company's  factory 
in  our  last  issue,  the  following  notes  have  been  sup- 
|)lied  relative  to  the  constnietion  methods  employed 
on  the  job.  We  are  indebted  to  Mr.  IT.  P.  Elliott,  con- 
sulting engineer,  for  the  data. 

The  soil  where  this  building  is  located  is  what  we  call 
London  clay,  and  in  this  particular  locality,  comes 
within  three  or  four  feet  of  the  surface.  It  is  a  mix- 
ture of  clay  and  sand,  and  is  very  hard  to  handle  when 
wet.  We  are,  however,  allowed  to  load  it  up  to  about 
two  tons  per  s(|uare  foot  for  the  foundation  work.  By 
thoroughly  draining  the  excavation  as  we  went  down, 
we  dug  the  whole  basement  by  means  of  a  steam  shovel 
very  rapidlj'  and  without  any  particular  trouble.  We 
also  excavated  the  sub-basement  for  the  boiler  room  in 
the  same  way,  but  had  to  use  sheet  piling  for  this.  The 
column  footings  had  to  be  excavated  by  hand  and 
the  contractoi-  had  no  particular  trouble  after  making 
l)roper  arrangements  for  drainage. 

The  aggregate  for  the  concrete  used  in  the  footings 
was  bank  gravel  of  a  very  good  quality  obtained  on 
the  outskirts  of  this  city.  For  all  the  reinforced  con- 
crete work,  hoM'cver,  we  used  crushed  rock  from  the 
Dundas  quarries,  and  this  was  brought  in  to  a  railroad 
siding  on  the  street  beside  the  building. 

The  concrete  mixer  was  furnished  by  the  London 
Concrete  Machinery  Co.,  and  was  placed  in  the  excava- 
tion afterwards  used  for  the  coal  pocket.  All  sand, 
gravel  and  broken  stone  was  teamed  either  from  the 
cars  or  from  the  pits  and  drawn  up  onto  a  platform 
over  the  mixer.  Dumping  wagons  were  used  for  this 
teaming  and  the  material  was  dumped  through  holes 
in  thep  latform  into  large  bins,  where  it  was  fed  by 
gravity  into  the  mixed  below.    The  concrete  after  being 


mixed  was  hoisted  by  an  elevator  tower  to  the  various 
floors  where  it  was  dumped  into  buggies.  We  thor- 
oughly considered  the  question  of  spouting  the  con- 
crete directly  from  the  tower,  but  figured  that  the  bug- 
gies were  cheaper  on  a  job  of  this  siz».  By  handling 
the  material  in  this  way.  practically  the  only  labor 
required  was  in  handling  theb  uggies.  There  were 
no  special  difficulties  encountered. 

In  regard  to  the  form  work,  the  only  unusual  fea- 
ture about  this  was  that  complete  drawings  were  made 
for  all  the  form  work  which  was  specially  designed 
with  as  much  care  as  if  it  were  a  permanent  part  of 
the  building  and  was  so  designed  that  certain  parts 
could  be  removed  from  underneath  a  floor  after  that 
floor  was  poured  and  used  again  for  the  next  floor,  still 
leaving  enough  supports  to  safely  support  the  floor 
previously  poured. 

In  putting  on  the  brick  veneer,  we  used  scaffolds  all 
hung  from  the  roof,  and  which  were  drawn  up  by 
means  of  pulleys  as  the  work  progressed.  I  have  never 
noticed  these  used  in  this  eit.v  before,  and  we  found 
them  great  time  savers.  The  people  that  supplied  these 
scaffolds  and  operating  mechanism  also  sent  a  man  to 
take  charge,  who  erected  them  and  operated  them,  and 
finallj-  removed  them  when  the  job  was  completed. 

It  might  be  of  interest  to  note  that  the  wooden  floors 
of  this  building,  instead  of  being  laid  on  sleepers  with 
a  cement  fill,  were  constructed  as  follows:  A  one-inch 
blanket  of  sand  was  first  laid  on  the  concrete  slab. 
A  Vs-inch  maple  floor  was  nailed  on  these  planks  and 
running  crossways  of  the  building.  This  floor  has 
given  great  satisfaction  and  has  shown  no  tendency  to 
creep,  and.  as  all  the  butts  are  supported  by  the  plank- 
ing beneath,  we  think  the  floor  will  wear  longer  and 
give  more  satisfaction  than  if  laid  on  sleepers. 
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How   a   Construction    Revival   Can 
Relieve  Unemployment 

A  Memorandum  Submitted  to  the  Recent  Unemployment  Conference 

Held  at  Washington,  D.  C,  Analyzes  the  Present  Building  Situation 

and  Suggests  Measures  to  Keep  Things  Moving 

By  R.  C.  MARSHALL,  General  Manager,  Associateci  Oeneral  Contractors  of  America 


In  the  present  situation  the  well-known  slogan 
"build  public  works  in  times  of  depression"  is  again 
advocated,  and  this  principle  should  be  carefully  in- 
vestigated, to  determine  its  possibilities  as  a  remedy 
for  unemployment.  If  construction  in  conjunction 
with  other  measures  is  advisable,  the  ground  should  be 
cleared  for  putting  it  under  way.  But  before  such  ac- 
tion can  be  successfully  carried  out,  the  co-operation 
of  public  officials,  industrial  leaders,  and  the  public  at 
large  must  be  secured.  This  means  that  they  must  see 
exactly  how  construction  is  able  to  give  relief. 

To  show  the  feasibility  of  starting  industrial  recov- 
ery and  giving  employment  by  inaugurating  construc- 
tion (both  public  and  private  work),  an  analysis  of  the 
five  fundamental  factors  is  prsented.     They  are : 

1.  Dependence  of  other  industries  upon  construction 
for  a  market. 

2.  Present  shortage  and  the  demand  for  construction. 

3.  Capacity  to  increase  employment. 

4.  Causes  delaying  construction. 

5.  Steps  necessary  to  revive  construction. 

The  factors  vitally  affecting  the  present  unemploy- 
ment emergency  are  here  briefly  outlined. 

Dependence  of  Other  Industries 

Construction  holds  the  position  of  a  key  industry 
through  which  the  products  of  some  forty  other  in- 
dustries find  their  way  to  a  consumer,  and  the  innum- 
erable items  of  materials  and  equipment  produced  by 
them  converge  to  a  narrow  outlet,  governed  by  con- 
struction operations.  Therefore,  when  these  operations 
are  stopped  they  block  the  outlet  for  hundreds  of  pro- 
ducts and  intensify  in  the  basic  industries  the  effect  of 
unemployment. 

Steel  and  lumber  production  especially  suffer  when 
construction  becomes  stagnant.  Before  either  of  these 
can  again  give  employment  to  the  usual  number  of 
men,  orders  for  structural  members,  lumber  and  other 
products  used  in  the  many  br'anches  of  construction 
must  be  received.  This  principle  acts  also  in  all  of  tlie 
40  basic  industries,  and  in  these  industries  more  than 
in  construction  itself,  the  capacity  to  provide  employ- 
ment lies. 

Present  Shortage  of  Construction 

There  is  a  potential  demand  for  both  private  and 
public  works,  which  can  by  proper  action  be  converted 
into  a  commercial  demand  for  materials  and  labor,  a 
value  upon  which  has  been  placed  by  numerous  agen- 
cies. Reliable  statistics  for  such  estimates  are  meager, 
but  the  main  items  of  these  various  estimates  show 
close  agreement.  The  need  for  mercantile  and  indus- 
trial buildings  which  is  obviously  synchronized  with 
the  trade  cycle  is  low.  But  the  requirements  of  hous- 
ing, public  utilities,  and  various  types  of  public  works 
undoubtedly  need  an  intensified  building  program  foi- 
several  years  to  come.  The  railways,  according  to  Mr. 
E.  H.  Ilarrinuin's  estimate  some  years  ago,  lacked  con- 


struction to  the  amount  of  five  billions,  practically 
none  of  which  has  yet  been  attempted.  An  immen.se 
expenditure  represents  the  needs  of  our  public  utilities, 
and  according  to  the  plans  laid  for  highway  develop- 
ment, a  vast  amount  is  needed  for  public  roads. 

Capacity  to  Increase  Employment 
The  number  of  employes  in  the  basic  industries  en- 
gaged in  producing  construction  materials,  products 
and  equipment  was  recently  estimated  by  the  United 
States  Chamber  of  Commerce  to  be  one-fourth  of  the 
employes  engaged  in  manufacturing  and  mechanical 
work.  Probably  one-eighth  of  those  in  mining  and 
transportation  also  depend  upon  construction.  If  these 
figures,  commonly  accepted  in  the  absence  of  accurate 
statistics,  are  correct,  the  ratio  between  labor  in  the 
basic  industries  and  in  construction  is  about  two  and 
one-half  to  one.  This  indicates  that  when  two  men  arc 
set  to  work  in  the  field,  seven  men  are  employed  in  the 
whole  construction  group. 

In  the  present  emergency  not  only  the  number  of 
men,  but  also  the  time  required  to  place  them  at  work, 
is  important.  For  an  estimate  of  this  we  can  rely  only 
upon  the  judgment  of  men  experienced  in  construction 
operations. 

Seasonal  considerations  and  the  lack  of  preparation 
in  matters  of  design  and  plans  make  it  impossible  to 
start  immediately  all  work  for  which  public  appropri- 
ations have  been  provided.  But  if  a  major  part  of  this 
work  is  started  in  November,  if  this  conference  can 
influence  private  agencies  also  to  start  work  by  then, 
it  is  estimated  that  within  90  days  employment  could 
be  found  for  nearly  a  million  men. 

[This,  of  course,  applies  to  the  U.  S. — Editor.] 
Both  private  and  public  work  have  been  delayed 
primarily  on  account  of  high  construction  cost.  This 
cost  has  been  brought  about,  not  only  by  advance  cost 
of  labor  and  material,  l)ut  also  by  increased  freight 
rates  and  heavy  financial  charges. 

Labor  and  Materials 

Government  index  building  material  prices  reached 
a  level  of  341  in  1920,  while  construction  labor  ad- 
vanced to  the  index  of  approximately  230.  Compre- 
hensive figures  are  not  available,  but  both  of  these  are 
believed  now  to  be  in  the  neighborhood  of  160,  though 
union  labor  is  higher.  It  should  be  remembered,  how- 
ever, in  considering  these  index  numbers,  that  prices 
were  steadily  increasing  before  the  war  at  the  rate  of 
21/2  per  cent,  a  year  and  would  probably  have  landed 
without  the  war  at  what  is  now  120.  The  present  level 
is,  therefore,  some  40  points  above  what  we  would 
choose  to  designate  a  normal.  The  index  of  finished 
construction,  as  indicated  by  industrial  buildings, 
stood  between  160  and  170  in  July,  and  is  now  between 
150  and  160.  The  index  curve  has  stopped  its  descent 
and  ijumediate  deflation  is  apparently  at  an  end. 

It  should  be  noted  that  wages  have  kept  in  step  with 
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the  per  capita  increase  of  money.  Whether  this  rela- 
tion must  necessarily  continue  is  a  mooted  question, 
but  as  the  present  per  capita  wealth  is  some  60  per 
cent,  above  that  of  1914,  it  appears  that  a  wage  level 
of  1()(),  as  predicted  over  a  year  ago  by  one  economi.st, 
is  at  a  stabilizing  point.  In  any  event,  upon  this  index 
principally  depends  any  great  reduction  of  cost.  Any 
saving  that  might  be  made  by  lower  labor  and  materials 
cost  will  undoubtedly  be  insignificant  compared  with 
the  expense  of  any  system  of  charity  or  doles  that 
might  be  necessitated  by  further  postponement  of  work. 
If  construction  is  delayed  until  producers  in  the 
basic  industries  are  driven  out,  recurrence  of  the  situ- 
ation of  1920  may  be  expected.  The  supply  of  mate- 
rial will  be  so  slow  that  prices  may  move  rapidly 
upward  when  revival  does  take  place.  We  shall  doubt- 
less be  forced  to  look  outside  the  field  of  actual  labor 
and  materials  cost  to  find  a  means  of  bringing  about 
the  immediate  reduction  which  will  influence  the  de- 
nuuid  for  construction  in  the  present  emergency. 

Freight  Rates 

Freight  rates  on  bulky  construction  materials  are  a 
significant  factor  of  increased  costs.  Their  pr'esent 
level  has  not  altogether  discouraged  shipping  and  con- 
struction, but  has  in  some  localities  practically  killed 
the  aggregate  market.  Rate  discrimination  again.<t 
construction  materials  was  made  by  the  Railway  Ad- 
ministration during  the  war,  and  on  top  of  its  pur- 
posely prohibitory  rates  the  last  horizontal  increase 
was  added.  These  rates  have  placed  the  transportation 
cost  of  materials  on  an  18-ft.  concrete  highway  as  high 
as  $11,000  ]K'r  mile.  In  specific  localities  the  rates  are 
as  much  as  129  per  cent,  above  the  1917  charges.  They 
are  unduly  keeping  up  the  cost  of  construction  and 
preventing  its  revival. 

Financing  Charges 

In  every  section  of  the  country  owners  have  declined 
to  start  new  projects  on  account  of  financing  charges. 
Both  the  interest  rate  and  the  premium  paid  for  float- 
ing loans  are  discouragingly  high.  Premiums  for 
floating  loans,  varying  between  10  and  20  per  cent., 
are  charged  in  addition  to  7  or  8  per"  cent,  interest. 
For  example,  before  the  first  work  of  construction  was 
begun,  the  owners  on  a  well-known  Washington  apart- 
ment house  were  required  to  pay  for  the  $1,250,000 
involved  an  interest  rate  of  7  per  cent.,  a  bond  premium 
of  IV2  per  cent,  and  a  floating  charge  of  10  per  cent., 
nuiking  the  total  financing  charges  181/2  per  cent.  Fin- 
ancing charges  on  a  subsequent  loan  of  $250,000  for  the 
sanu'  structure  were  $75,000.  This  is  a  charge  of  ,'10 
])er  cent.  It  is  doubtful  whether  the  architect,  the  con- 
tractor and  the  producers  in  the  basic  industries  made 
a  profit  all  combined  equal  to  these  financing  charges. 
WluMi  an  owiuM"  must  pay  such  a  s\im  before  construc- 
tion even  starts,  many  projects  are  postponed  or  aban- 
doned. Before  private  work  can  proceed  as  needed, 
some  relief  from  conditions  must  be  secured. 

Steps  for  Reviving  Construction 

Certain  direct  action  which  will  open  up  employment 
through  construction  can  be  taken  by  the  government, 
while  through  regulatory  action  and  example  it  can 
both  stinnilate  the  demand  for  construction  and  in- 
fluence other  agencies  to  act.  The  following  steps  to 
bring  about  activity  in  both  private  and  public  works 
are  suggested : 

(a)  Place  under  constrtiction  as  soon  as  possible  all 


federal  public  work  for  which  appropriations  are  al- 
ready made,  at  the  .same  time  urging  state,  county  and 
municipal  bodies  \o  do  likewise.  In  doing  this  the 
federal  authorities  should  adhere  to  existing  prece- 
dents for  administering  i)ublic  works,  especially  public 
roads.  The  eflBeiency  and  ability  of  the  bureau  of  pub- 
lic roads,  which  have  been  thoroughly  demonstrated 
and  have  secured  the  confidence  and  co-operation  of 
the  states,  must  not  be  wasted  by  vesting  con.struction 
administration  in  some  other  agency.  Economical  road 
building  requires  the  specialized  engineering  ability 
now  centralized  in  the  bureau  of  public  roads. 

(b)  Enact  any  necessary  appropriations  that  are  al- 
ready contemplated. 

(c)  Establish  some  form  of  home  loan  agency,  i)os- 
sibly  using  the  postal  savings  funds,  to  furnish  money 
at  reasonable  rates  for  housing  construction,  making 
it  i)ossible  for  the  agency  to  co-operate  financially  with 
reliable  building  and  loan  associations.  Financiers  will 
not  turn  from  attractive  foreign  loans  to  place  money 
in  construction  at  lower  rates  of  interest. 

(d)  Adjust  any  freight  rates  on  materials  that  are 
eliminating  markets  or  causing  unreasonable  charges 
on  construction  materials. 

(e)  Make  payments  of  claims  due  the  railways  and 
settle  other  existing  claims  so  that  these  agencies  can 
undertake  immediate  improvement  and  new  work. 

(f)  Push  investigations  of  unlawful  or  injurious 
combinations  and  agreements  in  finance,  building  and 
materials  production. 

(g)  Encourage  private  agencies  by  tax  exemption 
to  start  their  projects  in  the  near  future;  this  plan 
advocated  by  Senator  Calder  proved  successful  in  in- 
creasing housing  facilities  in  New  York.  Also  advo- 
cate drawing  contracts  to  give  such  owners  the  benefit 
of  price  reduction. 

(h)  Place  the  federal  power  commission  in  a  state 
to  function  properly  so  that  private  power  prospects 
can  be  passed  upon  and  put  under  way. 

The  factors  here  mentioned  are  viewed  from  the 
standpoint  of  construction,  and  obviously  any  action 
pertaining  to  them  must  be  taken  with  due  considera- 
tion for  the  entire  economic  situation.  W^e  know,  for 
instance,  that  the  railroads  must  be  allowed  to  reha- 
bilitate themselves  and  that  to  do  so  they  must  operate 
at  a  profit.  But  in  the  event  that  stimulation  of  con- 
struction, either  private  or  public,  is  brought  about  by 
this  unemployment  conference,  such  stimulation  may 
be  relied  upon  to  aid  eflFectively  the  present  situation. 

However,  before  artificial  stimulation  is  attempted, 
r)ne  vital  contingency  must  be  taken  into  account. 
This  is  the  effect  of  sudden  expansion  upon  construc- 
tion material  prices.  Unless  constructors,  materia) 
producers  and  labor  are  willing  in  this  emergency  to 
accept  reasonable  profit  and  reasonable  wages,  any  in- 
tensified construction  program  may  end  in  disaster. 
If  the  supply  and  demand  for  construction  service, 
materials  and  labor  are  permitted  to  constitute  the  sole 
governor  of  prices,  a  situation  analogous  to  that  of 
1920  may  reoccur.  Since  we  cannot  and  should  no* 
attempt  to  arbitrarily  regulate  prices,  assurance  of 
reasonable  prices  must  come  from  two  sources.  The.se 
are  first,  the  far-sightedness  of  industrial  leaders  who 
know  the  ultimate  benefit  of  steadj-  prices,  wages  and 
markets;  and  second,  the  force  of  public  opinion.  It 
is  with  these  considerations  in  mind  that  stimulation 
of  construction  is  recommended. 
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Building  Bridge  Piers  on 
Rock  in  Shallow  Water 

The  General  Procedure  to  be  Followed  in 

Cofferdamming,    Unwaering  and 

Concreting 

yhort  span  bridges  often  need  to  have  their  con- 
crete abutments  or  intermediate  piers  carried  down  to 
footings  on  rock  bottom  in  shallow  water  or  under  a 
few  feet  of  earth  close  to  the  river,  where  the  ground 
is  saturated  and  water  fiows  freely  below  the  river 
level. 

In  such  cases  the  contractor  is  sometimes  unduly 
discouraged  because  he  is  not  familiar  with  work  below 
water  level  and  oi'dinary  excavation  and  sheeting 
will  not  keep  the  site  of  the  pier  dry.  If  the  bottom 
is  very  irregular  or  the  current  swift,  the  work  may 
prove  difficult  and  expensive,  but  under  ordinary  con- 
ditions of  still  water  not  more  than  3  or  4  feet  deep 
and  having  a  smooth  regular  bottom,  the  footings  can 
generally  be  put  in  satisfactorily  without  excessive 
costs  or  delay. 

Earth  Cofferdams 

If  the  contractor  has  work  on  the  same  job  or  nearby 
involving  drainage  or  other  excavation  that  produces 
waste  spoil,  almost  any  kind  of  material  excepting 
large  stones  and  boulders  can  be  used  to  form  the 
cofferdam  enclosing  the  footings. 

In  rare  eases  where  local  conditions  and  topography 
are  favorable  it  may  be  possible  to  make  a  cut  off,  or 
by-pa.ss  the  water  around  the  site  by  building  dams 
across  the  channel  above  and  below  the  bridge  loca- 
tion and  turning  the  flow  of  the  stream  through  a  new 
channel  cut  for  this  purpose  or  through  a  pipe  or  flume 
discharging  into  the  old  bed  below  the  lower  dam. 

If  there  is  a  falls  or  rapids  in  the  river  just  below  the 
bridge  site  it  may  obviate  the  necessity  for  the  lower 
dam  and  might  even  provide  sufficient  head  to  make 
it  possible  to  syphon  a  very  small  flow  through  a  pipe 
laid  on  the  surface  of  the  ground  and  thus  greatly  re- 
duce the  cost  of  the  by-pass  if  the  pipe,  which  may  be 
of  very  light  constrviction,  is  conveniently  available 
from  stock  or  from  local  sources  or  can  be  temporarily 
borrowed   from   permanent   construction. 

Operations  should  be  arranged  if  possible  to  be 
carried  on  at  the  time  of  minimum  stream  flow  when 
the  bed  of  the  river  may  be  naturally  almost  dry  and 
the  trickle  of  water,  that  would  then  accumulate  con- 
siderable volume  if  backed  up  by  the  dam,  may  be 
carried  in  an  ordinarj^  water  pipe. 

Almost  any  earth,  rock  or  gravel  may  be  used  to 
give  stability  to  the  cofferdam,  but  unless  it  contains 
a  suitable  amount  of  fine  compactible  material  it  will 
not  be  watertight,  but  it  may  be  placed  on  the  upstream 
side  with  a  comparatively  thin  layer  of  small  stones  and 
gravel,  filling  the  interstices  of  coarser  stone  and 
covered  in  turn  with  mixed  sand  and  fine  gravel,  sand, 
earth  or  preferably  claj',  which  will  generally  make  the 
dam  reasonably  tight. 

If  there  are  leaks  under  the  dam  or  through  the  fis- 
sues  in  the  rock  bottom  that  produce  a  considerable  flow 
into  the  enclosed  space,  it  may  be  possible  to  excavate 
a  rough  channel  to  carry  it  to  a  sump,  where  a  steam 
or  gasoline  pump  can  be  installed  that  will  handle  a 
considerable  volume  of  water  cheaply. 


Stop  Leaks  and  Pumping 

Careful  examination  may  disclose  the  location  of 
the  most  important  leaks,  and  sand,  clay  and  even  hay, 
straw  or  manure  may  be  forced  into  them  and  some- 
times be  succe.ssful  in  closing  them.  It  may  also  be 
possible  to  cover  the  particularly  bad  portions  of  the 
bottom  with  canvas  held  down  by  a  mass  of  earth  or 
clay  dumped  over  it. 

For  very  shallow  water  with  a  smooth,  flat  bottom 
a  dam  can  often  be  made  with  empty  cement  bags, 
three-fourths  filled  with  sand  and  piled  up  carefully 
to  form  an  enclosing  wall.  This  will  stop  the  free  flow 
of  the  water  and  will  conform  closely  to  the  surface 
of  the  bottom  and  when  reinforced  bj^  clay  on  the 
outer  face  may  make  a  sufficient  tight  dam,  easily 
built  and  shifted,  that  does  not  occupj'  so  much  .space 
or  require  so  much  material  as  a  dam  of  loose  earth. 

If  the  current  is  swift  enough  to  scour  away  an 
earth  dam,  boxes  or  cribs  of  convenient  size  made  of 
any  available  timber,  or  boards,  no  matter  how  poor, 
that  will  hold  together  can  be  arranged  close  together 
enclosing  the  pier,  balasted  Avith  stone,  sunk  to  position 
and  filled  with  earth  and  clay  and  more  earth  and  clay 
if  necessary  dumped  around  the  outside. 

If  serious  leaks  occur  all  over  the  enclosed  area,  the 
latter  may  be  subdivided  into  one  or  more  smaller 
areas  by  successive  dams  or  partitions  built  across  the 
main  coft'erdam,  leaving  small  portions  of  space  in 
which  the  leakage  is  much  diminished  and  may  be 
pumped  out,  one  at  a  time,  and  the  footing  placed  in 
them,  sealing  the  leaking  bottom  and  providing  a  base 
to  which  the  watertight  forms  can  be  attached  success- 
ively, eventually  extending  over  the  full  area  of  the 
completed  foundation. 

Enclosing  and  Venting  Leaks 

If  large  definite  leaks  are  discovered  inside  the  coffer- 
dam and  cannot  be  stopped,  a  dam  can  sometimes  be 
built  around  them,  enclosing  them  and  enabling  the 
rest  of  the  area  to  be  unwatered  and  the  footing  laid, 
enclosing  the  leaks  in  the  well,  which  can,  if  necessary, 
be  eventually  closed  under  pressure.  For  small  leaks 
vertical  steel  vent  pipes  may  be  inserted  in  the  hole  in 
the  bottom  of  the  river,  preventing  the  accumulation 
of  water  pressure  and  being  held  in  position  by  con- 
crete deposited  around  and  protecting  them  until  it 
has  set  and  has  sufficient  strength  and  weight  to  resist 
the  upward  pressure.  The  footing  may  then  be  com- 
pleted with  the  vent  pipe  passing  through  it  and  event- 
ually the  latter  can  be  filled  or  closed  under  pressure 
and  cut  off  flush  with  the  top  of  the  concrete,  thus 
remaining  permanently  in  position  without  injury  to 
the  structure. 

Submerged  Forms 

The  forms  for  the  piers  may  be  made  with  water- 
tight panels  of  heavy  boards  bolted  together  through 
outside  vertical  corner  posts.  The  lower  edges  of  the 
vertical  walls  may  be  cut  to  conform  as  closely  as 
possible  with  the  rock  surface.  The  complete  form,  a 
little  higher  than  the  depth  of  the  water,  should  be 
built  on  land,  assembled  complete,  floated  or  derricked 
to  position,  centered  and  sunk  Avith  ballast  and  the 
bottom  sealed  or  partly  sealed  with  clay  dumped 
around  the  outside  or  with  a  canvas  apron  attached  to 
the  lower  edge,  extending  over  the  surface  of  the  rock 
and  covered  with  clay  or  earth. 

Concreting  Under  Water 

If  this  does  not  i)ermit  the  water  to  be  entirely 
l)umped  out,  it  will  probably  enable  it  to  be  brought 
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down  considerably  below  the  level  of  the  water  outside, 
reducing  the  depth  so  much  that  the  men  can  work 
in  it  to  clean  and  dress  the  rock  surface  if  necessary, 
and  to  place  concrete. 

It  must  be  rememheied  that  good  concrete  properly 
handled  may  be  ])laced  in  the  water  without  injury 
so  that  a  few  inches  of  water  in  the  bottom  of  the  form 
is  not  a  serious  matter  if  the  work  is  promptly  and 
correctl.y  haiulled. 

Concrete  should  never  be  deposited  loose  in  flow- 
ing water,  but  may  be  carefully  dumped  in  shallow 
still  water.  It  is  better,  however,  to  deposit  it  carefully 
with  a  bottom  dumping  bucket  or  through  a  trough  or 
tube  resting  on  the  bottom  that  protects  it  from  the 
water  until  it  is  in  position.  Concrete  in  heavy  paper 
or  hni-lap  l)ags  may  be  lowered  to  the  bottom  of  shallow 
slowly  running  water  and  the  bags  opened  by  hand 
after  they  have  reached  the  bottom  and  they  are  then 
withdrawn,  leaving  the  concrete  deposited  in  ])osition. 

Sealing  the  Bottom 

If  the  piers  are  large  and  the  bottom  is  satisfactory 
in  its  natural  condition  or  can  be  made  so  by  scraping, 
dragging,  etc.,  under  water,  the  pier  may  be  built  with 
a  pernuuu'nt  or  detachable  form  carefully  secured  in 
position  without  any  attempt  at  fir'st  to  remove  the 
water  from  the  interior. 

The  form,  which  can  be  built  on  the  shore,  should 
be  made  watertight  with  gaskets,  packing  or  caulk- 
ing, and  after  it  is  in  position  concrete,  to  a  depth  of 
a  foot  or  more,  should  be  deposited  under  water  cover- 
ing the  entire  bottom,  and  when  it  is  set  forming  a 
shield  to  exclude  the  water  from  the  leaks  under  the 
edges  and  through  the  rock  bottom.  The  depth  of  this 
concrete  must  be  calculated  great  enough  so  that  the 
mass  of  concrete  will  be  heavy  enough  to  resist  the 
upM'ard  pressure  at  the  bottom,  else  it  may  be  floated 
up  and  broken  when  the  form  or  cofferdam  is  pumped 
out  above  it.  A  thickness  of  concrete  a  little  more  than 
one-third  of  the  distance  from  the  top  to  the  waterlevel 
outside  will  suffice  for  this  purpose,  and  after  it  has 
set  the  form  may  be  pumped  out  and  the  remainder  of 
the  concrete  placed  in  the  dry  provided  the  form  has 
been  made  .strong  enough  and  is  sufficiently  well  braced 
by  the  interior  pieces  to  resist  the  outer  pressure,  which 
will  be  heavy  in  proportion  to  the  depth  of  the  water. 

Tremie  Concreting 

If  satisfactory  provision  is  made  for  depositing  the 
concrete  under  water  it  will  be  unnecessary  to  make  a 
form  watertight  or  brace  it  heavily,  and  all  of  the  sub- 
merged concrete  nuiy  be  placed  by  means  of  a  bottom- 
dump  bucket  or  a  tremie.  This  consists  of  a  moveable 
steel  or  wooden  tube  not  less  than  six  inches  in  dia- 
meter, terminating  at  the  top  in  a  hopper.  Provision 
must  be  made  for  steadily  moving  it  longitudinally  and 
transversely  so  as  to  cover  the  entire  area,  and  to  raise 
and  lower  it  by  a  tackle,  derrick,  or  some  other  con- 
venient method. 

The  bottom  should  be  temporarily  enclosed  by  an 
easily  removable  board  or  some  other  device,  the  tube 
tilled  with  concrete  and  lowered  until  it  rests  on  the 
bottom.  When  all  is  in  readiness  the  bottom  of  the 
tube  should  be  opened  and  the  tube  rai.sed  a  few  inches 
allowing  the  concrete  to  flow  out  of  the  bottom,  where 
it  will  soon  form  a  heaj),  sealing  the  tube  so  that  the 
flow  will  cease  if  the  tube  remains  stationary.  Provi- 
sion must  be  made  to  supply  fresh  coiu'rete  to  the 
hopper   continually    and    the    tube    should   be   slowly 


moved  back  and  forth  across  the  form  and  from  end 
to  end,  great  care  being  taken  to  always  have  it  filled 
and  the  hopper  half  filled  with  coiicrete  to  insure  a 
steady  continuous  flow  that  prevents  water  from  enter- 
ing the  tube  and  washing  the  concrete  away.  If  this 
is  carefully  done,  the  concrete  deposited  under  water 
should  be  as  good  as  that  laid  in  the  open  air.  The 
work  of  the  tremie  must  be  carried  on  continuously 
day  and  night  until  the  full  mass  of  concrete  is  carried 
up  above  water  level.  If  at  any  time  it  ceases,  the 
tremie  should  be  immediately  withdrawn  and  the  bot- 
tom closed,  concrete  filled  in  and  the  original  operations 
resumed,  otherwise  there  is  likely  to  be  a  poor  batch 
of  concrete  deposited  when  the  first  part  of  it  is 
dumped  into  the  tube  full  of  water.  For  tremie  work 
the  concrete  should  be  thoroughly  mixed  and  should 
be  rich  and  as  drj-  as  possible.  If  submerged  concrete 
is  allowed  to  stand  a  few  hours  the  top  will  become 
covered  with  "laitance,"  a  thick  slimy  .substance  that 
must  be  scraped  or  washed  away  before  more  concrete 
is  deposited,  else  it  will  make  a  bad  weak  place  and 
prevent  the  set  and  bonding  of  the  concrete  placed 
against  it.— From  "Public  Works." 


Good  Roads  Show 

The  annual  meeting^  and  "'g'et-tagether"  dinner 
f)f  the  American  Road  Builders'  Association  will  be 
held  at  the  Automobile  Club  of  America,  New  York, 
N.  Y.,  on  Nov.  15.  In  the  afternoon  the  officers  of 
the  association  will  render  their  reports  and  in  the 
evening  the  dinner  will  be  held,  after  which  the 
incoming  president  and  other  officers  for  the  ensuing 
year  will  be  installed,  followed  by  speeches  by  promin- 
ent members  of  the  association. 

One  of  the  important  matters  to  be  considered 
at  the  annual  meeting  is  the  coming  convention  and 
good  roads  show  of  the  association  to  be  held  at  the 
Coliseum,  Chicago,  111.,  on  January  16-20,  1922.  The 
program  comtiiittee  is  now  preparing  the  program 
for  the  technical  session  of  the  convention  and  it 
is  expected  that  by  the  selection  of  a  comprehensive 
list  of  vital  su1)jects  to  be  discussed  by  prominent 
road  builders,  a  large  attendance  of  persons  from  all 
parts  of  the  country  interested  in  highway  develop- 
ment and  transportation  will  (be  insured.  Road 
problems  grow  more  important  as  the  mileage  of 
improved  highways  increases  and  as  highway  traffic 
grows  in  volume ;  and  each  year  state,  county  and 
city  officials  and  engineers  attend  in  greater  numbers 
the  annual  convention  of  the  association,  where  they 
find  the  solution  to  many  of  their  problems. 

.\t  last  year's  good  roads  show  there  were  over 
140  exhibits  and  from  present  indications  this  number 
will  he  greatly  increased  at  the  coming  show.  In 
addition  to  the  machinery  and  materials  manufac- 
turers who  had  exhibits  last  year,  many  new  firms 
are  making  applications  for  space,  thus  showing  that 
more  generally  are  manufacturers  realizing  the  value 
of  the  show. 

The  amount  of  money  being  expended  on  high- 
way construction  is  now  greater  than  that  being 
spent  on  all  other  public  works  combined.  The 
value  of  road  machinery  now  being  manufactured 
exceeds  the  total  value  of  all  other  construction 
machinery  being  produced.  More  than  one  billion 
dollars  is  available  in  the  United  States  for  road 
construction. 
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Water  Power  Development 

Ail  parts  of  the  World  Involved  in  an  Unprecedented  Investigation  of  the 

Value  of  Water  Power  Resources — Uses  of  Hydro-Electric 

Energy  Rapidly  Increasing. 


By  Prof.  A.  H.  Gibson,  1).  Sc,  before  the  British  Association. 


The  extent  to  which  the  water  powers  of  the  world  have 
been  investigated  and  developed  during  the  past  decade  forms 
one  of  the  striking  engineering  features  of  the  period.  Although 
falling  or  flowing  water  formed  the  earliest  of  the  natural 
sources  of  energy  to  be  utilized  for  industrial  purposes,  it  is 
of  interest  to  note  that  two-thirds  of  the  water  power  at  pres- 
ent in  use  has  been  developed  within  the  last  ten  years. 

The  reasons  for  the  revival  of  interest  in  this  question 
are  partly  technical  and  partly  economic. 

The  technical  development  of  electric  generation  an  J 
transmission  has  made  it  economically  possible  to  utilize  powers 
remote  from  any  industrial  centre,  while  a  rapid  increase  in 
the  demand  for  energy  for  general  industrial  purposes  and  for 
the  many  electro-chemical,  electro-physical,  and  electro-metal- 
lurgical processes  which  are  now  in  general  use,  and  whose 
lield  is  rapidly  growing,  has  provided  a  ready  outlet  for  all 
such  energy  as  could  be  cheaply  developed. 

The  urgent  demand  for  energy  to  supply  the  abnormal 
requirements  of  the  war  period,  combined  with  the  world  short- 
age of  fuel,  was  responsible  for  an  unprecedented  rate  of  de- 
velopment in  most  countries  with  available  water  power  re- 
sources, and  especially  in  those  countries  normally  dependent 
on  imported  fuel. 

Thus  in  France  some  850,000  water  horsepower  has  been 
put  into  commission  since  1915,  and  the  country  now  has 
1,600,000  horsepower  under  control  as  compared  with  750,000 
before  the  war.  In  Switzerland  some  600,000  horsepower  has 
been  developed  since  1914,  or  is  in  course  of  construction,  as 
compared  with  880,000  horsepower  before  the  war.  In  Spain, 
where  the  pre-war  output  was  150,000  horsepower,  the  present 
output  is  620,000  horsepower  and  about  260,000  horsepower  is 
now  in  course  of  development,  while  the  Spanish  Ministerio 
de  Fomento  is  considering  the  development  of  some  2,000,000 
horsepower  to  be  delivered  into  a  network  of  transmission  lines 
covering  the  industrial  parts  of  the  country. 

In  Italy,  schemes  totalling  about  300,000  horsepower  are 
under  way,  and  it  is  estimated  that  the  total  output  will  shortly 
amount  to  2,000,000  horsepower.  The  Government  Hydrogra- 
phical  Department  is  now  engaged  in  gauging  and  surveying 
the  profiles  of  the  principal  rivers,  and  statistics  of  available 
reservoir  sites,  of  lakes  suitable  for  storage  and  of  available 
horsepower  are  being  compiled. 

Japan,  which  only  very  recently  began  to  investigate  her 
water  powers,  has,  since  1916,  developed  over  1,000,000  horse 
power,  or  almost  20  per  cent,  of  her  available  resources. 

In  Canada  and  the  United  States  many  large  schemes  have 
recently  been  brought  into  service,  and  some  extremely  large 
installations  are  now  in  course  of  construction  or  are  pro- 
jected. Thus  the  Queenston-Chippawa  project  on  the  Canadian 
side  of  the  Niagara  Biver  is  intended  to  develop  some  500,000 
horsepower,  while  a  projected  development  of  the  St.  Lawrence 
Elver  will  be  capable  of  yielding  1,700,000  horsepower.  In 
Canada  the  total  development  (2.3  million  horsepower)  in  191S 
was  almost  three  times  as  great  as  in  1910.  In  the  United 
States   of  America  the  development  has  increased   from  some 


thing  under  two  million  horsepower  in  1901,  to  5.3  millions  in 
1908,  and  to  nearly  10.0  millions  in  1920. 

Rapid  as  his  been  the  development  of  water  power  in  the 
United  States  in  the  past,  it  has  been  retarded  by  the  fact  tliat 
the  privilege  of  using  the  national  forests  or  other  public  lands 
for  wat^rpower  development  has  only  been  granted  by  the  issu- 
ing of  permits  which  were  not  available  for  any  definite  period 
and  which  were  revocable  at  the  will  of  the  granting  authority, 
whether  on 'public  or  private  land,  each  scheme  has  required  a 
special  Act  of  Congress,  and  these  Acts  could  be  revoked  by 
Congress  at  any  time.  Owing  to  the  uncertainty  of  tenure 
there  has  naturally  been  some,  reluctance  to  invest  capital  in 
such  undertakings. 

By  the  recent  Federal  Water  Power  Act.  signed  in  June, 
1920,  licenses  for  such  development  may  now  be  issued  under 
the  jurisdiction  of  a  new  body,  known  as  the  Federal  Power 
Commission,  for  a  period  not  exceeding  fifty  years,  at  the  end 
of  which  the  license  may  be  renewed,  or  the  Government  may 
take  over  tlie  enterprise  upon  compensation  of  the  licensee. 
In  the  issuing  of  licenses,  preference  is  to  be  given  to  .State 
and  municipal  applications.  The  effect  of  this  Act  may  be 
inferred  from  the  fact  that,  within  a  month  of  its  being  signed, 
applications  for  licenses  to  develop  over  500,000  horsepower 
had  been  filed.  The  duty  of  collecting,  recording,  and  publish- 
ing data  regarding  the  utilization  of  water  resources,  the  water 
power  industry  and  its  relation  to  other  industries,  and  regard- 
ing the  capacity,  development  costs,  and  relationship  to  pos- 
sible markets,  of  power  sites,  has  also  been  assigned  to  this 
Federal  Power  Commission. 

World's  Available  Water  Power. 

During  the  past  few  years  much  attention  has  been  paid 
to  statistics  of  available  and  developed  water  powers.  In  the 
case  of  developed  powers,  these  are  usually  stated  in  terms  of 
the  capacity  of  the  installed  machinery.  This  machinery  is  in 
general  only  used  to  its  full  capacity  over  a  portion  of  each 
day,  although  in  many  such  cases  water  is  available  for  pro- 
viding continuous  power  if  desired. 

Estimates  of  potential  power  are  always  to  be  accepted 
with  considerable  reserve.  In  order  to  make  a  reasonably 
accurate  estimate,  the  run  off  from  the  catchment  area  and  tlie 
variation  in  this  run  off  from  month  to  month  and  from  year 
to  year,  must  be  known,  and  it  is  only  in  comparatively  rare 
cases  that  this  information  is  as  yet  available.  Moreover, 
there  is  as  yet  no  standard  basis  on  which  potential  power  is 
computed. 

The  power  available  from  a  given  stream  during  tlie  wet 
season  is  many  times  as  great  as  during  the  dry  season  unless 
sufficient  storage  is  available  to  equalize  the  flow  throughout 
the  year,  and  the  cost  of  such  storage  would  in  general  be 
prohibitive,  even  if  it  were  physically  possible  to  provide  it. 

The  United  States  Geological  Survey  takes  the  maximum 
useful  flow  of  a  stream  as  being  that  which  may  be  guaranteed 
during  six  months  in  each  year.  The  minimum  flow  is  taken 
as  the  average  which  can  be  guaranteed  over  the  two  driest 
consecutive    seven-day    periods    in    each    year,    along    with    the 


'Ill  !■:  CONTRACT   R  I'.  COR  I) 


1003 


arlditioiiul  How  vvliic-li  may  be  obtained  during  this  period  of 
developing  any  available  storage  capacity  in  tlie  upper  watcr.s 
of  the  stream.  Kstimates  of  potential  power  based  on  storage 
capacity  are,  however,  subject  to  a  wide  margin  of  error,  owing 
to  the  limited  data  available,  and  in  the  following  table  the 
potential  water  power  is  estimated  on  the  basis  of  the  maximum 
flow  as  just  defined,  in  terms  of  continuous  twenty-four-liour 
power. 

Millions  of  Horsepower 

Available.    Ucvelopod. 

Great  Britain 0.9 

Canada 23.0 

Keniainder  of  British   Empire,  including — 

Australia 

Africa  (East) 

Africa  (South) 30.0 

Africa  (West) to 

Britisli  Gninna HO.O 

India  and  Ceylon 

•New   Zealan<l 

Bapua  

Austria 


0.2 
3.28* 


0.7 


C.5 

Brazil 2t).0 

Dutch  East  Indies 5.5 

Franco 5.0 

Germany 1.5 

Iceland 4.0 

Italy 4.0 

Japan 8.0 

Norway 7.5 

Russia 20.0 

Sj)ain 5.(1 

Sweden •>-2 

Switzerland 4.0 

United  States  of  America 28.0 


0.57 
0.32 

1.6 

0.75 

l.Ot 

1.25 

1.5 

1.25 

1.0 

0.88 

1.2 

1.4 

9.8 


*Including  projected  extensions  to  plants  now  in  operation. 

tProjectod  hut  not  yet  constructed. 

Adopting  tliose  figures,  it  appears  that  tlie  available 
horsepower  of  tlie  world  is  of  the  order  of  200  millions,  of  which 
approximately  25  millions  is  at  present  developed  or  is  in 
course  of  development. 

Power  Available  in  Great  Britain  and  the  British  Empire 

With  the  noteworthy  exceptions  of  Canada  and  New 
Zealand,  practically  nothing  had  been  done,  prior  to  1915,  by 
any  part  of  the  British  Empire,  to  develop  or  even  systemati- 
cally to  investigate  the  possibilities  of  developing  its  water 
powers.  It  is  true  that  a  number  of  large  installations  had 
been  constructed  in  India  and  Tasmania,  but  their  aggregate 
output  was   relatively   inconsiderable. 

Since  then,  however,  there  has  been  a  general  tendency  to 
initiate  such  investigations,  and  at  the  present  time  these  are 
being  carried  out  with  varying  degrees  of  thoroughness  in 
India,  Ceylon,  Australia,  South  and  East  Africa  and  Britisn 
Guiana.  While  it  is  known  that  there  is  ample  water  power 
in  Newfoundland,  Nigeria,  Rhodesia,  I'apua  and  the  Gold 
Coast,  no  very  definite  information  is  available,  nor  arc  any 
stei>s  apparently  being  taken  to  obtain  data  in  these  countries. 

The  Water  Power  Committee  of  the  Conjoint  Board  of 
Scientific  Societies,  which  has  been  studying  the  state  of  in- 
vestigation and  development  throughout  the  Empire  since  1917, 
has,  however,  come  to  the  conelusion  that  its  total  available 
water  power  resources  are  at  least  equivalent  to  between  50 
.■ind  70  million  horsepower. 

Of  the  developed  power  in  the  Empire,  about  80  per  cent. 
is  in  Canada.  Throughout  the  remainder  of  its  territories  only 
about  700,000  horsepower  is  as  yet  developed,  or  only  a  little 
over  1  per  cent,  of  the  power  available,  a  figure  which  com 
Iiarea  with  about  24  per  cent,  for  the  whole  of  Kurope,  and 
21  per  cent,  for  North  America,  including  Canada  and  th,; 
V.  S.  ,\.  These  figures  sufUciently  indicate  the  relatively  large 
scope  for  future  development. 


Power  Available  in  Great  Britain 

With  a  view  of  ascertaining  the  resources  of  onr  own 
islands,  a  Board  of  Trade  Water  i'ower  KesoureeB  Committee 
was  appointed  in  1918.  This  Committee,  which  has  just  pre- 
sented its  final  report,  has  carried  out  preliminary  surveys  of 
as  many  of  the  more  promiHing  sites  as  its  limited  funds  al- 
lowed, and  has  obtained  data  from  the  Board  of  Agriculture 
for  Scotland,  the  Ordnance  Survey  Uepartment,  the  Ministry 
of  Munitions,  and  from  eivil  engineers  in  private  practice,  re 
garding  a  large  number  of  other  sites. 

As  might  be  anticipated,  Scotland,  with  its  comparatively 
high  rainfall,  mountainous  area,  and  natural  lochs,  possesses 
relatively  greater  possibilities  than  the  remainder  of  the 
United  Kingdom,  and  investigation  has  shown  that  it  offers  a 
number  of  comparatively  large  schemes.  Nine  of  the  more 
immediately  promising  of  those  examined  by  the  Committee 
have  an  average  output  ranging  from  7,000  to  40,000  continuous 
twenty-four-hour  horsepower,  and  an  aggregate  capacity  of  183,- 
000  horsepower,  while  in  every  case  the  estimated  cost  of  con- 
struction is  such  that  power  could  be  developed  at  a  cost  ap 
preciably  less  than  from  a  coal-fired  station  built  and  operated 
under  present-day  conditions.  The  aggregate  output  of  tho 
Scottish  schemes  brought  before  the  notice  of  the  committee 
some  of  which,  however,  are  not  commercially  feasible  at  the 
moment  is  roughly  270,000  continuous  horsepower. 

In  addition  to  these,  there  are  a  very  large  number  of  other 
small  schemes  which  have  not  yet  been  investigated,!  and  it 
is  probably  well  within  tho  mark  to  say  that  there  are  water 
power  sites  in  the  country  capable  of  developing  the  equivalent 
of  400,000  continuous  horsepower,  or  1,500,000  horsepower  over 
a  normal  working  week,  at  least  as  cheaply  as  from  a  coal-fired 
installation.  , 

A  number  of  attractive  schemes  are  also  available  in  North 
Wales,  though  these  arc  in  general  more  expensive  than  those 
in  Scotland. 

Owing  to  the  general  flatness  of  the  gradients,  there  are, 
except  possibly  around  Dartmoor,  no  schemes  of  any  large  in- 
dividual magnitude  in  England,  but  there  are  a  large  number 
of  powers  ranging  from  100  to  1,000  horsepower  which  might 
be  developed  from  river  flow  uncontrolled  by  storage. 

Investigations  on  a  few  typical  watersheds  throughout 
England  and  Wales  appear  to  show  that  the  possible  output 
averages  approximately  8  continuous  horsepower  per  square 
mile  of  catchment  area,  which  would  be  equivalent  to  an  aggre- 
gate of  about  450,000  horsepower.  Although  much  of  this 
potential  output  is  not  commercially  feasible,  it  would  give 
the  equivalent  of  500,000  horsepower  over  a  normal  working 
week  if  only  30  per  cent,  of  it  were  fully  utilized. 

In  the  report  recently  issued  by  the  Irish  sub-committee  of 
the  Board  of  Trade  Water  Power  Committee,  it  is  estimated 
that  appro:ftmatcly  500,000  continuous  twenty-four-hour  horse- 
power is  commercially  available  in  Ireland,  and  that  if  utilized 
over  a  fortyeight-hour  working  week,  its  capacity  would  be 
at  least  seven  times  as  great  as  that  of  the  engine  power  at 
present  installed  in  the  country  for  industrial  purposes. 

It  appears,  then,  that,  although  the  waterpower  possibili- 
ties of  the  United  Kingdom  are  small  in  comparison  with  those 
of  some  more  favored  countries,  they  are  by  no  means  so 
negligible  as  is  commonly  supposed,  even  in  comparison  with 
the  present  industrial  steam  power  resources  of  the  country. 


tin  a  paper  read  before  the  Royal  Society  of  Arts  on  Jan- 
uary 25th.  1918,  Mr.  A.  Newlands,  M.  Inst.  C.E.,  gave  a  list  of 
122  potential  Scottish  schemes,  the  capacity  of  which  he  esti- 
mated on  a  very  conservative  basis,  at  375,000  horsepower. 
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The  capacity  of  the  fuel  power  plants  installed  for  indus- 
trial and  public  utility  services  in  the  United  Kingdom  in 
1907  was  approximately  9.8  million  horsepower.  Allowing  for 
an  increase  of  15  per  cent,  since  then,  and  an  average  load 
factor  of  35  per  cent.,  this  is  equivalent  to  32,000  million  horse- 
jiower  hours  per  annum,  or  to  a  continuous  twenty-four-hour 
output  of  only  3.7  million  horsepower. 

According  to  Sir  Dugald  Clerk,  the  average  consumption  of 
coal  per  horsepower  hour  in  this  country  is  about  3.9  lb.,  which, 
on  the  above  basis,  would  involve  a  total  annual  consumption 
of  55  million  tons  for  industrial  purposes,  not  including  rail- 
ways or  steamships.  This  figure  is  in  substantial  agreement; 
with  the  estimate  of  60  million  tons  made  for  factory  con- 
sumption in  1913  by  the  Coal  Conservation  Committee  of  the 
Ministry  of  Keconstruction,  since  this  Matter  figure  also  includes 
coal  used  for  heating  and  other  manufacturing  processes  in 
factories. 

Adopting  this  figure  of  32,000  million  horsepower  hours  as 
the  annual  demand  for  power  for  industrial  purposes,  it  appears 
that  the  inland  water  power  resources  of  the  United  Kingdom 
are  capable  of  supplying  about  27  per  cent,  of  this,  a  propor 
tion  WMch  in  such  an  industrial  country  as  our  own  is  some- 
what surprisingly  large. 

Many  of  the  small  powers  would  be  well  adapted  for  link- 
ing up,  as  automatic  or  semi-automatic  stations,  into  a  general 
network  of  electricity  supply,  or  for  augmenting  the  output 
of  municipal  supply  works,  as  has  been  done  so  successfully, 
for  example,  at  Chester,  Worcester  and  Salisbury. 

The  development  of  the  many  small  schemes  available  in 
the  Scottish  Highlands  would  probably  have  a  great  effect  on 
the  social  life  of  the  community.  It  would  go  far  towards  re- 
viving and  extending  those  small  local  industries  which  should 
form  an  essential  feature  of  the  id<>al  rural  township.  Com- 
mercially, such  undertakings  may  appear  to  be  of  small  import- 
ance, but  as  a  factor  in  promoting  the  welfare  of  the  State, 
economical  and  political,  their  influence  can  hardly  be  over- 
estimated. 

Some  of  the  larger  schemes  in  Scotland  would  lend  them- 
selves admirably  to  transmission  to  its  industrial  districts, 
while  others,  in  close  vicinity  to  the  seaboard,  would  appear 
to  be  well  adapted  for  supplying  chemical  or  electro-physical 
or  metallurgical  processes. 

While  this  is  admittedly  an  inopportune  moment  to  suggest 
anything  in  the  nature  of  State  co-operation  in  such  develop- 
ments, it  may  be  pointed  out  that  many  of  the  Scottish  powers 
in  particular  occur  in  sparsely  populated  districts,  and  that, 
although  they  would  ultimately  become  remunerative,  the  diffi- 
culty  of  raising  the  capital  necessary  for  their  development  is 
great.  In  view  of  their  direct  and  indirect  advantage  to  the 
community,  it  would  appear  not  unreasonable  to  advocate  that 
financial  assistance  should  be  granted  by  the  State  in  the 
earlier  stages  of  such  developments.  If  such  assistance,  say,  in 
the  form  of  a  loan  maturing  after  a  period  of  ten  or  fifteen 
years,  could  be  granted,  it  would  certainly  give  an  immediate 
impetus  to  the  development  of  water  power  in  this  country. 
Conservation 

The  importance  of  water  power  development  from  the 
point  of  view  of  conservation  of  natural  resources  requires  no 
emphasis.  When  the  value  of  coal  purely  as  a  chemical  asset, 
or  as  a  factor  in  the  manufacture  of  such  materials  as  iron  and 
steel,  cement,  etc.,  is  considered,  its  use  as  a  fuel  for  power 
purposes,  when  any  other  equally  cheap  source  of  energy  is 
available,  would  appear,  indeed,  to  be  unjustifiable. 

The  consumption  of  coal  in  the  best  modern  steam  plant 
of  large  size,  giving  continuous  output,  would  be  about  9  tons 
per  horsepower  year,  and   on  this  basis  the  world's  available 


water  power,  if  utili7.ed,  would  be  equivalent  to  some  1,800,- 
000,000  tons  of  coal  per  annum.  The  world's  output  of  coal  in 
1913  was  approximately  1,200,000,000  tons,  of  which  about 
500,000,000  tons  were  used  for  industrial  power  purposes,  so 
that  on  this  basis  55,000,000  continuous  water  horsepower  would 
be  equivalent  to  the  world's  industrial  energy  at  that  date. 

Not  only  does  th«  use  of  water  power  lead  to  a  direct  con- 
servation of  fuel  resources,  but  it  also  serves  to  a  notable 
degree  to  conserve  man  power.  To  take  an  extreme  example, 
each  of  the  40,000  horsepower  units  now  being  installed  at 
Niagara  Falls  will  require  for  operation  two  men  per  shift. 
It  is  estimated  that  to  produce  the  same  power  from  a  series 
of  small  factory  steam  plants,  over  eight  hundred  men  would 
be  required  to  mine,  hoist,  screen,  load,  transport  by  rail, 
unload,  and  fire  under  boilers  the  coal  required,  while,  if  ac- 
count be  taken  of  the  additional  labor  involved  in  horse  trans- 
port, wear  and  tear  of  roads  and  of  railroad  trucks  and  rolling 
stock,  the  number  would  be  considerably  increased. 

Uses  of  Hydro-electric  Energy 

While  a  large  proportion  of  the  energy  developed  from 
water  power  is  utilized  for  industrial  purposes  and  for .  light- 
ing, power,  and  traction,  an  increasing  proportion  is  being  used 
for  electro-chemical  and  electro-metallurgical  processes.  It  is 
probable,  indeed,  that  we  are  only  on  the  threshold  of  develop- 
ments in  electro-chemistry,  and  that  the  future  demand  for 
energy  for  such  processes  will  be  extremely  large. 

In  Norway  the  electro-chemical  industry  absorbed  770,000 
horsepower  in  1918,  or  approximately  75  per  cent,  of  the  total 
output,  as  compared  with  1,500  horsepower  in  1910.  Of  this 
some  400,000  horsepower  was  utilized  in  nitrogen  fixation  alone. 

The  production  of  electric  steel  in  the  U.  S.  A.  increased 
from  13,700  tons  in  1909  to  24,000  tons  in  1914,  and  to  511,000 
tons  in  1918,  this  latter  quantity  absorbing  300  million  kilo- 
watt hours,  equivalent  to  almost  400,000  continuous  horsepower. 

In  Canada,  in  1918,  the  pulp  and  paper  industry  absorbed 
450,000  horsepower,  or  20  per  cent,  of  the  total,  while  the  out- 
put of  central  electric  stations  amounted  to  70  per  cent,  of  the 
total. 

The  electrification,  on  a  large  scale,  of  trunk  line  railways 
is  also  a  probability  in  the  not  distant  future.  In  the  U.  S.  A., 
650  miles  of  the  main  line  of  the  Chicago,  Milwaukee  an.l 
St.  Paul  Railway,  comprising  850  miles  of  track,  have  been 
electrified,  the  power  for  operation  being  obtained  from  hydro 
electric  stations.  In  France  much  of  the  track  of  the  Com- 
pagnie  du  Midi  in  the  region  of  the  Pyrenees  has  been  electri- 
fied with  the  aid  of  water  power;  much  of  the  Swiss  railway 
system  has  been  electrified;  and  the  electrification  of  many 
other  trunk  lines  on  the  European  continent  is  at  present  under 
consideration. 

Quite  apart  from  the  probable  huge  demand  in  the  distant 
future  for  energy  for  the  manufacture  of  artificial  fertilizers 
by  some  system  of  nitrogen  fixation,  agriculture  would  appear 
to  offer  a  promising  field  for  the  use  of  hydro-electric  power. 

Much  energy  is  now  being  utilized  in  the.U.  S.  A.  for 
purely  agricultural  purposes.  In  California,  for  example,  there 
is  in  effect  one  vast  system  of  electrical  supply  extending  over 
a  distance  of  800  miles  with  7,200  miles  of  high-tension  trans 
mission  lines.  This  is  fed  from  seventy-five  hydro-electric  sta- 
tions, interconnected  with  forty-seven  steam  plants,  to  give  a 
total  output  of  785,000  horsepower.  A  further  group  of  thirteen 
hydro-<?lectric  schemes  now  under  construction  will  add  another 
520,000  horsepower.  A  large  proportion  of  this  power  is  used 
in  agriculture,  and  a  census  in  1915  showed  that  electric  motors 
equivalent  to  over  190,000  horsepower  were  installed  on  Cali- 
fornian  farms.     The  Californian  rice  industry  is  almost  wholly 
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dependent  on  irrigation  made  possible  by  electric  pumping, 
while  most  of  the  mechanical  processes  involved  in  farming  are 
being  performed   by   electric  power. 

There  can  be  little  doubt  that  the  economic  development 
of  many  of  our  tropical  dependencies  is  bound  up  in  the  de- 
velopment of  their  water  power  resources.  Not  only  would 
this  enable  railroads  to  be  operated,  irrigation  schemes  to  be 
developed,  and  mineral  deposits  to  be  mined  and  worked,  but 
it  would  go  far  to  solve  the  black  labor  problem,  which  pro- 
mises to  be  one  of  some  difficulty  in  the  near  future. 

While  those  outlets  for  electrical  energy  which  are  now 
in  si^'ht  promise  to  absorb  all  the  energy  which  can  be  cheaply 
developed  for  many  years  to  come,  there  are  many  other  prob- 
able directions  in  which  cheap  energy  would  find  a  new  and 
profitable  outlet.  Among  these  may  be  mentioned  the  purifi 
cation  of  municipal  water  supplies;  the  sterilization  of  sewage: 
the  de-hydration  of  food  products,  and  the  preservation  of 
timber. 

(To  be  continued.) 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


Tlic  city  council  at  Sarnia,  Ont.,  has  decided  to  make 
application  to  the  provincial  government  for  a  loan  of  $200,000 
under  the  Ontario  Housing  Act. 

The  ratepayers  of  Stratford,  Ont.,  will  shortly  vote  on  a 
by-law  to  provide  $80,000  for  the  construction  of  a  bridge  over 
the  Avon  River. 

It  is  reported  that  tlu>  Builders'  Exchange,  of  Montreal,  ia 
considering  holding  a  building  supply  and  furnishing  exhibition 
in  that  city  early  next  year. 

Messrs.  Silverwx)ods,  Limited,  of  London,  Ont.,  it  is  re- 
|Hirted.  will  shortly  commence  the  construction  of  n  building  to 
cost  $7.'), 000,  at  Ohatham,  Ont.  This  firm  is  engaged  in  the 
iiiaiuif.Mctiirp  of  ice  and  ice  cream. 

The  total  value  of  buildimg  permits  issued  last  month  at 
Xiagara  Falls,  Out.,  very  nearly  doubled  last  year's  figures  for 
the  same  month,  the  figures  being  $87.84.5.20  and  $47,200.00, 
respectively. 

Mayor  Martin  of  Montreal  recently  officiated  at  the  cere- 
mony of  turning  the  first  sod  in  connection  with  the  construc- 
tion of  tlip  Rlierbrooke  St.  viaduct.  This  structure  will  be  of 
steel  and  concrete  construction,  and  will  cost  about  $14,';,000 
to  build.  ""^ 

A  new  firm,  to  be  known  as  the  International  Wheel  Ss 
Rim  Co.,  Ltd.,  has  been  organized  and  is  at  present  occupying 
temporary  ofllce  space  in  the  Lumsden  Building,  Toronto.  Tt 
is  understood  the  new  concern  will  locate  its  factory  in  Toronto 
and  is  at  present  looking  for  a  suitable  site. 

The  city  of  Verdun,  P.Q.,  reports  it  has  just  completed  the 
most  successful  building  year  in  its  history.  One  hundred  and 
fifty-two  permits,  representing  a  total  value  of  $821,11,'),  were 
issued  to  October  ^^,  the  end  of  the  city's  fiscal  year,  and  pros- 
pects for  the  coming  year  are  even  brighter  than  last  year's. 

Excellent  progress  is  being  made  on  Ottawa's  new 
$2.7.50,000  civic  hospital  on  Onrling  .\venue.  The  framework 
has  been  completed  to  the  top  of  the  fifth  storey,  and  it  is  ex 
jiected  this  part  of  the  construction  will  be  entirely  completed 
by  Christmas.  There  are  12.5  men  employed  on  the  .iob  at  the 
present  time. 

Tt  is  reported  that  next  year  will  see  the  first  oil  refinery 
in  Western  Canada  under  operation  near  Port  McMurray. 
.Mberta.  A  group  of  Western  financial  men  have  secured  con- 
trol  of  fi.OOO   acres   of   tar   sands   in    this   district    and    it    is   ex 


peeted  a  start  will  be  made  next  spring  on  the  extracting  of  oil 
and  other  by-products  from  the  sands  by  a  new  special  process. 
The  London  Concrete  Machinery  Co.,  Ltd.,  Cabell  Ave., 
Ijondon,  Out.,  has  purdiased  the  business  of  the  Ideal  Concrete 
Madiincry  Co.  of  Windsor,  Ont.,  and  plant  will  be  removed  to 
Loudon.  It  has  not  been  decided,  as  yet,  whether  it  will  be 
operated  as  a  separate  firm  or  in  connection  with  the  London 
Concrete  Machinery  Co. 

Building  records  for  the  ten  months  ending  October  31st, 
in  Sudbury,  Ont.,  show  construction  to  the  value  of  ^26,910, 
an  increase  of  $22,000  over  the  same  period  last  year.  Twenty- 
five  houses  have  been  built  under  the  Housing  Commission  plan 
this  year,  and  a  total  of  85  houses  in  the  two  years'  operation 
of  the  commission.  The  town  's  allotnvent  of  .$.300,000  under  the 
plau  has  now  been  entirely  used  up. 

Ratepayers  of  Cobourg,  Ont.,  at  the  coming  municipal  elec- 
tion, will  vote  on  a  by-law  as  to  whether  10  per  cent,  decrease 
in  assessment  on  buildings  shall  be  taken  off  next  year,  and 
each  succeeding  year,  until  the  tax  on  buildings  is  completely 
wiped  out.  The  council  will  submit  this  by-law  in  response  to 
a  petition  which  was  signed  by  more  than  200  ratepayers. 

At  the  annual  meeting  of  the  Saskatchewan  Association  of 
Architects,  held  recently  at  the  Saskatoon  University,  Saska- 
toon, the  following  officers  were  elected:  President,  T.  P.  Mar 
tin.  Saskatoon;  vice-presidents,  W.  6.  Van  Egmond.  of  Regina. 
and  R.  G.  Bunyard,  of  Moose  Jaw;  secretary-treasurer,  F.  B. 
Reilly,  Regina:  council.  Prof.  Greig,  Saskatoon,  W.  M.  Sharon. 
Regina,  and  T).  Webster,  Saskatoon. 

The  recommendation  of  the  Board  of  Works,  at  Peter- 
borough, Ont.,  to  the  city  council,  that  the  city  purchase  an 
asphalt  paving  plant,  has  met  with  the  approval  of  the  latter 
body.  City  Engineer  R.  H.  Parsons  reported  favorably  on  this 
undertaking,  after  having  made  an  inspection  of  the  municip- 
ally owned  jilant  at  Kingston,  Ont.  Tt  is  not  likely  the  plant 
will  be  purchased  this  year,  but  the  matter  will  be  put  into  the 
hands  of  the  new  council  at  the  beginning  of  the  year. 

A  paper  on  "Aeroplane  Engines,"  delivered  by  Mr.  P.  E. 
Biggar,  featured  the  program  of  a  recent  meeting  of  the  Mont- 
real Branch  of  the  Engineering  Institute  of  Canada.  This  in- 
teresting topic  was  illustrated  by  several  lantern  slides  show- 
ing the  development  of  the  aeroplane  engine  from  the  old  24- 
horsepower  Wright  Bros,  model  to  the  latest  lOOO-horsepower 
Napier  type.     The  speaker  served  with  the  R.A.F.  dnring  the 


Personal 

Mr.  Ben.  L.  Whitney,  formerly  with  the  Byers  Co.,  has 
opened  an  office  at  528  Detroit  Savings  Bank  Bldg.,  Detroit, 
Michigan,  and  will  represent  the  Orton  *  Steinbrenner  Co.  in 
that  territory. 

Mr.  .Tulian  C.  Smith,  vice-president  and  general  manager 
of  the  Shnwinigan  Water  &  Power  Company,  Shawinigan  Falls, 
P.Q.,  has  been  retained  to  supervise  the  constmetion  of  the 
Manitoba  Power  Company's  development.  Mr.  Smith  was  chief 
hydraulic  engineer  of  the  Cedars  Rapids  development,  of  the 
Montreal  Light,  Heat  &  Power  Consolidated,  near  Cedars.  P.Q.. 
and  is  one  of  Canada's  foremost  hydraulic  engineers.  Mr. 
W.  .\.  McLimont,  vice-president  and  general  manager  of  the 
Winnipeg  Electric  Railway  Company,  has  been  appointed  gen- 
eral manager  of  the  above  mentioned  new  development. 


Obituar>' 

Mr.  John  Mclllwraith.  prominent  builder  of  Woodstock. 
Ont..  died  ver%-  suddenly  in  that  city  recently,  at  the  age  of 
ti"  years.  Deceased  was  born  at  Jarvis.  Ont.,  but  had  been  .i 
rt<8ident  of  Woodstock  for  the  past  forty  years,  and  was  a 
member  of  the  city  council  for  two  yeaia. 
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CONSTRUCTIONAL  ACTIVITY 

Period  of  November  9  to  November  15,  1921 

Dominion  Wide  Service  Exclusive  to  "  Contract  Record  &  Engineering  Review  " 


Waterworks,  Sewerage  and 
Roadways 

Grananoque,   Ont. 

Town  Council  will  construct  pavement 
on  Main  St.  James  Procter  &  Kedfern, 
Ltd.,  Engrs.,  Excelsior  Life  Bldg.,  Toronto. 

Hamilton,  Ont. 

Construction  of  sewer  at  cost  of  $150,000 
on  Paradise  Rd.  from  King  St.  for  2,000  ft. 
northerly  is  contemplated  by  City  Council. 
E.  E.  Gray  Engr. 

Montreal,  Que. 

Construction  of  sewer  at  cost  of  $23,100 
on  Harvard  Ave.  from  Monkland  Ave.  to 
St.  Luke  Rd.,  is  contemplated  by  City 
Council. 

Ottawa,  Ont. 

Suburban  Road  Cmsn.,  Thistle  Bldg.,  are 
tarring  about  5  miles  of  surface  of  road- 
way on  Metcalfe  Rd. 

Construction  of  asphalt  and  wood  block 
pavement  on  Nicholas  St.  from  Rideau  St. 
to  Laurier  Ave.,  is  contemplated  by  City 
Council. 

Westmount,  Que. 

Town  Council  contemplate  opening  new 
street  between  Clark  and  Mountain  Aves. 
from  Sherbrooke  St. 

CONTRACTS  AWARDED 

Bumaby,  B.C. 

Steel  contract  for  waterworks  exten- 
sions costing  $29,795  for  Municipality  of 
Bumaby,  is  awarded  to  Paige-Heresy  Co., 
Toronto,   Ont. 

Hamilton,  Ont. 

Scanlon  &  Moyer,  995  Barton  St.  E., 
have  general  contract  for  construction  of 
sewer  costing  $10,000  on  Longwood  Rd., 
from  end  of  present  sewer  to  Paradise  Rd. 
for  City. 

General  contract  for  construction  of 
sewer  at  cost  of  $5,000  Edgevale  Ave., 
from  Longwood  Rd.  to  Paradise  Rd.  for 
City  is  awarded  to  Scanlon  &  Moyer,  995 
Barton  St.  E. 


Railroads,  Bridges  and 
Wharves 

North  Bay,  Ont. 

Tenders  will  be  called  from  Dec.  1st  to 
Dec.  20th  for  construction  of  extension  to 
railway  costing  $3,500,000  from  Cochrane 
to  Smoky  Falls,  70  miles,  for  Temiskaming 
&  Northern  Ontario  Rly.  Cmsn.,  North  Bay. 

Petrolea,  Ont. 

Plans  will  be  prepared  for  railway  exten- 
sion and  siding  to  cost  $25,000  for  G.T.  Ely. 
Sooke,  B.C. 

Prov.  Govt,  will  construct  bridge  over 
Sooke  River.  P.  Phillip,  Pub.  Works 
Engr.,   Victoria. 

DrummondvtUe,   Que. 

Steel  contract  for  metallic  bridge  cost- 
ing $50,000  for  Town  is  placed  with  Dom- 
inion Bridge  Co.,  Ltd.,  Dominion  Station, 
Lachine. 


Public  Buildings,  Churches 
and  Schools 

Albernl,  B.C. 

Erection  of  Community  Hall  costing  $8,- 
000   is    contemplated   by   Community    Hall 

Assn.,   Albernj. 
Blyth,  Oat. 

Erection  of  addition  to  school  is  contem- 
plated by  Town  Council.  Alex.  Elder, 
Clerk. 

Orande  Prairie,  Alta. 

R.  C.  Desrochers,  secy.  Dept.  Pub. 
Works,  Dom.  Govt.,  Ottawa,  will  receive 
tenders  until  Nov.  25th  for  construction  of 
a  telegraph  bldg.  Plans  and  specifications 
can  be  seen  and  forms  of  tender  obtained 
at  Post  Office,  Peace  River,  Alta.,  Post 
Office,  Grande  Prairie,  Alta.,  and  office  of 
Resident  Architect,  Dept.  Pub.  Works,  Cal- 
gary, Alta.  Tenders  must  be  made  out  on 
forms  supplied  and  must  also  be  accompan- 
ied by  accepted  cheque  for  10  per  cent, 
made  payable  to  Minister  of  Pub.  Works. 

Hamilton,  Ont. 

Scott  &  Warden,  architects.  Merchants 
Bank  Bldg.,  are  preparing  plans  for  alter- 
ing church  into  school  at  cost  of  $49,000 
for   Separate    School   Board. 

London,  Ont. 

John  Iron,  531  Nelson  St.,  Chrm.  Bldg. 
Committee  of  Baptist  Church  Congrga- 
tion  has  plans  and  will  receive  tenders,  no 
closing  date  set,  for  erection  of  church  to 
cost  $10,000. 

Ottawa,  Ont. 

Erection  of  High  School  in  Westboro  is 
contemplated  by  High  School  Bd.  Craw- 
ford Ross,  secy. 

CONTRACTS  AWARDED 

Abbotsford,  B.C. 

Nels  Olund,  Matsqui,  B.C.,  is  awarded 
general  contract  for  erection  of  hospital 
costing  $8,500  for  Abbotsford  Hospital  Bd. 

Cap  de  la  Madeleine,  Que. 

Georges  Guenard  has  brick  and  masonry 
contracts   for   fire   station    costing   $20,000 

for  City. 

Hamiltoni,  Ont. 

Additional  contracts  for  altering  church 
into  school  at  cost  of  $49,000  for  Separate 
School  Bd.,  are:  Masonry,  Mitchell  &  Rid- 
dell,  46  Head  St.;  steel.  Standard  Steel 
Construction  Co.,  29  Cross  St.;  carpentry, 
R.  A.  Nicholson,  201  Homewood  Ave.; 
roofing,  Irwin  &  son,  22  McNab  St.;  elec- 
plumbing  and  heating,  Staunton  &  Mitch- 
ell, 173  York  St.;  plastering,  Gleason  & 
Grant,  East  End;  painting,  Jas.  Church, 
Cannon  St.  E. 

La  Tuque,  Que. 

Lndger  Vennc,  85  Osborne  St.,  has  gen- 
eral contract  for  erection  of  Church  and 
Presbj'tery  for  Parish. 

Montreal,  Que. 

Wrecking  contract  for  addition  to  ware- 
house and  alterations  to  jail  costing  $250,- 
000  for  Prov.  Govt.,  Dept.  Pub.  Works,  is 


awarded  to  W.  Lajeunesse  &  Cie,  688  Notre 
Dame   St.   E. 

Ottawa,  Ont. 

Contract  for  reinforcing  steel  for  Col- 
legiate costing  $700,000  for  Ottawa  Col- 
legiate Bd.,  is  placed  with  Dominion  Rein- 
forcing Co.,  Sparks  Chambers,  Sparks  St. 

Parry  Sound,  Ont 

Painting  and  glazing  contracts  for  addi- 
tion to  court  house  costing  $40,000  for 
Prov.  Govt.  Dept.  Pub.  Works,  are  award- 
ed to  Tucker  &  Wilson,  Parry  Sound. 
Contract  for  vault  doors  is  placed  with 
J.  &  J.  Taylor  Ltd.,  145  Fromt  St.  E.,  Tor- 
onto. 

South  Calgary,  Alta. 

General  contract  for  erection  of  church 
costing  $13,000  for  South  Calgary  United 
Church  is  awarded  to  Keddy  &  Taylor, 
1734  32nd  Ave. 

Vancouver,  B.C. 

F.  Franklin,  77  37th  Ave.  Vancouver,  has 
general  contract  for  erection  of  addition 
to  church  for  1st  Free  Presbyterian 
Church. 

Walkerville,  Ont. 

Eeinforced  steel  contract  for  High 
School  costing  $450,000  for  School  Bd.  is 
awarded  to  Trussed  Concrete  Steel  Co., 
Walker  Ed.,  Walkerville,  Ont. 


Business  Buildings  and 
Industrial  Plants 

Acton,  Out. 

W.  Mason  contemplates  erection  of  wool- 
en mill. 

Arkona,   Ont. 

Verne    Huntley    is     erecting     store     and 
bakery  at  cost  of  $7,000. 

Berwyn,  Alta. 

Gillespie  Elevator  Co.,  Edmonton,  will 
erect   elevator  at  cost   of  $12,000. 

Chatham,  Ont. 

Plans  will  be  prepared  for  ice  cream 
plant  to  cost  $100,000  for  Silverwoods  Ltd. 
A.  E.  Silvcrwood,  Mgr.,  517  Dufferin  Ave. 

Frederlcton,  N.B. 

Wm.  Thurott,  Windsor  Hall,  contem- 
plates erection  of  addition  to  hotel  at  cost 

of  $20,000. 

Hamilton,  On.t. 

Arthur  O'Heir,  Bank  of  Hamilton  Bldg., 
will  erect  2  stores  and  4  apts.  at  cost  of 
$30,000.    J.  A.  Armes,  architect,  67  Charles 

St.    S. 

Montreal,  Que. 

Warehouse  costing  $18,000  will  be  erec- 
ted by  Shinniek  Ice  &  Cartage  Co.,  2668 
St.  Lawrence  Blvd. 

.v.  Beauchamps,  1559  Bordeaux  St., 
plans  erection  of  stores  and  residences. 

Erection  of  ice  house  on  Bossuet  St.  is 
planned  by  A.  Senecal,  221  Prefontaine  St. 

Toronto,  Ont. 

Erection  of  factory  is  contemplated  by 
International  Wheel  &  Rim  Co.  Ltd.  Jos. 
M.  Crenan,  Pres.,  room  802,  Lumsden  Bldg. 
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Toronto  Rehabilitates  Her  Street  Railway 
System 

Street  railway  track  construction  has  never  been 
carried  out  in  Canada  on  quite  such  a  wholesale  scale 
as  is  'being  done  in  Toronto,  Ont.,  at  the  present  time. 
When  the  Toronto  Transportation  Commission  took 
over  the  plant  and  equipment  of  the  Toronto  Railway 
Company,  less  than  three  months  ago,  it  found  itself 
heavily  burdened  with  a  badly  dilapidated  system  that 
demanded  immediate  rehaibilitation  if  an  adequate  and 
safe  street  car  service  was  to  be  assured.  The  extent 
of  the  reconstruction  that  was  required  may  be  gauged 
by  the  fact  that  already  the  Commission  has  been 
appropriated  $11,000,000.  As  a  considerable  portion 
of  the  necessary  reconstruction  must  be  held  over  till 
next  year  and  will  require  further  appropriations,  it 
will  be  seen  that  the  work  of  the  Commission  is  one 
of  the  largest  construction  programs  carried  out  in 
Canada  in  many  years. 

The  prolilems  which  confronted  the  Toronto  Trans- 
l)ortati()n  Commission,  on  assuming  control  of  the 
city's  railway  facilities  were  stupendous,  but  one  will 
agree,  after  reading  the  description  of  the  activities 
on  another  page  of  this  issue,  that  they  have  been 
eflficicntly  handled.  The  Commission  has  indeed  per- 
formed a  record  achievement  in  getting  an  organ- 
ization together  in  such  short  order  and  great  credit 
is  due  it  for  the  manner  in  which  the  work  has  been 
carried  out.  The  citizens  can  'be  assured  that  thev  are 
getting  their  money's  worth,  that  every  dollar  spent 
is  bringing  a  dollar's  return  in  better  streets,  improved 
transportation  service  and  greater  business  as  a  result 
of  both.  Of  course,  in  connection  with  any  contract, 
involving  the  expenditure  of  millions,  there  will  'be 
howls  of  wastefulness  and  extravagance,   (especially 


just  before  municipal  election  date)  but  the  Contract 
Record  believes,  after  a  thorough  and  intimate  exam- 
ination of  the  construction  activities  of  this  Commis- 
sion, that  these  activities  could  be  no  more  efficiently 
handled. 

From  a  construction  and  engineering  point  of 
view,  there  are  numerous  features  in  the  rehabilitation 
of  Toronto's  street  railway  system  that  are  well  de- 
serving of  attention.  These  are  described  in  consid- 
erable detail  in  the  article  elsewhere  in  this  issue.  One 
point,  however,  is  worth  repeating  and  that  is  that  the 
work  is  a  splendid  example  of  the  application  to  track 
construction  of  highly  developed  contracting  methods 
with  all  the  attributes  of  such  methods— speed  ef- 
ficiency, organization  and  a  copious  supply  of  'rich 
ideas  that  mean  more  and  better  work  for  less  money 


Ontario's  Lieutenant-Governor's  Tribute  to 
Business  Newspapers 


Ontario's  Lieutenant-Governor,  Col.  Henry  Cock- 
shutt,  himself  an  outstanding  success  as  a  business 
man,  paid  a  fine  tribute  to  the  business  newspapers  of 
Canada  when,  speaking  at  a  luncheon  of  members  and 
delegates  at  the  annual  meeting  of  the  Canadian  Na- 
twnal  Newspapers  and  Periodieals  Association  at  the 
King  Edward  Hotel,  Toronto,  on  Thursday,  November 
10,  he  said : 

''I  am  especially  glad  to  be  with  you  to-dav,  because 
1  believe  that  the  influence  of  the  business  press  will 
be  one  of  the  most  important  factors  in  re-establishing 
business  conditions  in  Canada  on  a  safe  and  sane  basis 
1  make  a  distinction  between  the  business  newspapers 
and  the  daily  press  because  of  the  greater  confidence 
your  readers  have  in  them.  People  read  the  daily 
newspapers  to  keep  abreast  of  the  general  news  of  the 
day.  They  are  interested  in  what  is  happening  around 
them  and  they  read  to  satisfy  their  desire  for  excite- 
ment or  interest  or  entertainment.  What  they  read  in 
the  daily  newspapers  to-day  is  forgotten  to-morrow. 

"But  this  is  not  the  ease  with  the  business  news- 
paper. Business  men  need  the  service  of  these  papers 
in  the  conduct  of  their  every-day  business  life.  I  have 
noted  that  they  usually  have  a  business  paper  or  two 
in  their  pocket  when  they  go  home  Saturday  night.  I 
do  not  say  that  they  read  them  on  Sunday;  that  I  do 
not  know,  but  I  do  know  that  they  study  them  care- 
fully, and  that  a  great  number  of  your  readers  will 
come  to  their  business  on  Monday  morning  with  some 
dippings  from  your  paper  in  their  pockets.  They  will 
say  to  their  associates:  'This  is  the  situation:'!  can 
show  it  to  you  in  this  clipping.'  For  that  reason,  gen- 
tlemen, I  say  that  yours  is  the  greater  obligation,  be- 
cause you  are  leaders;  because  you  are  helping  to  build 
up  the  business  fabric  of  the  country. 

"You  should  be  very  careful  that  everything  that 
appears  in  your  columns  bears  the  imprint  of  the  truth. 
You  must  be  sure  that  the  news  you  give  is  correct 
beyond  question,  because  there  are  thousands  of  your 
readers  ready  to  set  their  businss  course  by  the  in- 
formation and  advice  you  give  them. 

"I  am  familiar  with  a  good  many  of  your  publica- 
tions, and  I  can  personally  attest  to  their  high  char- 
acter. It  is  of  N-ital  importance  that  this  high  char- 
acter should  be  maintained  and  that  no  effort  should 
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Canada's  Engineers    Romeo  Morrissette 


Romeo  Morrissette,  who  is  a  well  known  consulting 
engineer  of  Three  Rivers,  P.  Q.,  was  born  in  that  city 
in  1887.  His  engineering  education  was  received  at 
Ecole  Polytechnique  Montreal,  in  which  institution  he 
was  enrolled  from  1907  to  1909,  and  at  the  International 
Correspondence  Schools.  He  was  examined  as  regards 
his  engineering  ability  by  the  Board  of  Examiners  of 
the  Engineering  Institute  of  Canada  and  was  forthwith 
appointed  assistant  in  the  Department  of  Public  Works 
of  Canada,  in  which  capacity  he  directed  the  dredging 
work  in  the  Batiscan,  Yamachiche,  du  Loup,  Yamaska, 
St.  Maurice,  Maskinonge  and  St.  Francis  Rivers.  In 
1911  he  was  appointed  assistant  to  the  engineer  in 
charge  of  the  construction  of  the  new  coal  dock  at 
Three  Rivers,  and  a  year  later  became  principal  as- 
sistant engineer  to  F.  X.  Thos.  Berlingeut,  district  en- 
gineer of  the  Department  of  Public  Works  at  Three 
Rivers  and  later  to  the  late  Honore  B.  Tourigny  super- 
intendent of  the  St.  Maurice  river  works. 

Among  the  principal  works  carried  on  in  this  district 
were  the  improvement  in  the  logging  facilities  of  the  St. 
Maurice  River,  to  meet  the  vastly  increased  log  drives 
from  that  vicinity.  Mr.  Morrissette  also  designed  and 
supervised  the  construction  of  the  wharf  at  Cap  de  la 
Madeleine,  constructed  landing  piers  at  Batiscan,  Louis- 
ville, etc.,  and  made  studies  and  reports  on  the  con- 
struction of  dams  at  La  Loutre  and  Grand'Mere.  The 
question  of  the  backwater  problem  above  the  proposed 
dam  at  La  Forges  Rapids,  St.  Maurice  River,  was  re- 
ported on  by  Mr.  Morrissette,  who  also  promoted  the 
idea  of  contracting  the  St.  Maurice  River  outlet  so  as  to 
avoid  large  annual  expenditures  in  dredging. 

In  1920  he  became  connected  with  the  Three  Rivers 


Shipyard  Company  and  in  August  of  the  same  year 
entered  private  practice  in  Three  rivers.  During  part 
of  the  timo  he  acted  as  engineer  for  the  tjown  of  Cap 
de  la  Madeline  and  since  April  of  this  year  has  devoted 


.Mr.  K. 


M<iriiss»-tte 


all  his  time  to  that  town,  being  in  charge  of  the  street 
lighting,  roads,  water  and  sewers  systems. 

Mr.  Morrissette  is  a  member  of  the  Corporation  of 
Professional  Engineers  of  Quebec  and  an  associate 
member  of  the  Engineering  Institute  of  Canada  and  a 
member  of  the  American  Association  of  Engineers. 


be  spared  to  give  in  your  columns  the  maximum  of 
service. 

"In  these  days  when  there  is  disorganization,  dis- 
sension, disruption  in  all  walks — business,  politics  and 
religion — there  is  a  great  place  for  the  business  paper 
to  bring  out  more  complete  information,  to  assist  in 
making  us  all  realize  we  must  work  for  a  common 
cause — the  upbuilding  of  our  country. 

"The  business  men  of  this  country  need  your  assist- 
ance. They  are  looking  to  you  for  information  and 
advice,  and  are  expecting  it.  On  your  shoulders,  there- 
fore, perhaps  more  than  on  the  shoulders  of  any  other 
single  agency,  rests  the  obligation  to  meet  the  needs 
of  these  trying  days,  and  make  a  sane  and  sovind  pre- 
sentation of  the  case  as  it  exists  at  the  present  time,  a 
presentation  free  from  private  bias,  or  the  desire  to 
serve  a  popular  demand. 

"You  can,  and  1  believe  will,  be  one  of  the  largest 
factors  in  helping  to  bring  about  a  satisfactory  read- 
justment of  the  business  conditions  of  this  country." 


Montreal  Building  Situation  Improves 

The  Montreal  'building  .'^eacon,  now  practically 
finished,  has  been  ibetter  than  was  generally  expected 
at  the  commencement  of  the  period.  Up  to  the  pre- 
sent, permits  of  a  total  value  of  $17,600,000  have  been 
issued  for  the  city,  besides  which  we  ha\e  to  reckon 
the  permits  for  the  surrounding  muiiici|)alities.     The 


first  three  months  showed  only  a  moderate  amount 
of  construction,  but  from  then  on  the  work  apprecial)ly 
increased,  until  for  the  first  two  weeks  in  November 
the  permits  were  valued  at  $5,500,000,  this  large  sum 
being  due  to  the  inclusion  of  the  $5,000,000  permit 
for  the  Mount  Royal  Hotel. 

Some  of  the  buildings  involve  large  expenditures. 
For  instance,  there  is  the  new  10-story  structure  of 
the  Canada  Cement  Company,  now  in  the  course  of 
erection.  Two  additions  to  McGill  University  will 
cost  over  half  a  million,  while  a  school  will  cost  the 
same  amount.  A  new  hos])ital  is  expected  to  run  into 
$.500,000  and  two  or  three  new  churches  will  also  cost 
large  sums,  .\lthough  there  are  many  a])artments  to 
let,  other  large  apartment  houses  are  being  constructed. 

A  feature  of  the  building  program  was  the  num- 
ber of  dwelling  houses  constructed  and  in  course 
of  construction.  The  total  by  no  means  meets  the 
requirements  of  the  people,  but  it  is  significant  that 
investors  are  once  more  turning  to  this  form  of  laying 
out  their  capital.  In  this  connection  Montreal  has 
had  a  rush  of  building  societies,  formed  to  assist  work- 
ing people  to  buy  their  homes  on  the  instalment  plan. 
Some  societies  will  sell  houses  already  built,  others 
will  advance  mone\-  to  owners  of  lots,  or  will  imder- 
take  to  build  houses.  The  repayments  over  long 
|)eriods  take  effect  in  the  form  of  rent.  The  governing 
princi])les  of  sucli  schemes  are  to  be  commended,  in 
that  they  enable  people  to  'become  proi)ertv  owners 
by  easy  paymens — !i)eople  who  otherwise  would  not 
be  in  a  position  to  become  proprietors  of  their  houses. 
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These  illustrations  show  three  stages  in  the  track  laying  operat.ons  on  Bathurst  Street  hill,  Toronto  and  indicate  the  rapidity  with  which  the 
work  is  carried  out.  In  this  instance  the  line  is  entirely  new  and  the  same  speed  was  not  called  for  as  on  rehabilitation  work,  where  traffic 
is  waiting  to  make  use  of  the  rebuilt  lines.  However,  only  a  month  was  necessary  for  the  track  laying  from  the  time  of  breaking  pave- 
ment to  the  completion  of  the  road,  ready  for  traffic.  The  illustration  on  the  left  shows  the  road  bed  as  it  appeared  on  September  16,  while 
three  days  later,  as  shown  in  the  centre  picture,  the  foundation  course  of  concrete  had  been  poured.  Ties,  rails  and  granite  block  pavement 
were  then   laid,   the  finished  appearance  of  the  line  being  shown  in  the    right    hand    illustration,    which    was    taken    on    October    18. 

Reconstruction  of  Toronto  Street  Railway 

System  on  Large  Scale 

Track  Rehabilitation  Carried  Out  by  Methods  Designed  Primarily  for  Speed — 

Construction  is  of  the  Most  Substantial  Character— Among  the  Many 

Interesting  Features  of  the  Work  are  Steam  Shovel  Grading, 

Rapid  Pavement  Breaking  and  Batch-Transfer 

Method  of  Concreting 


At  midnight  on  August  .'51,  1921,  tlie  ^HO-year  franchise  of 
the  Toronto  Railway  Company  expired,  and  the  system  was 
automatieally  taken  over  by  the  Toronto  Transportation  Com- 
mission, which,  for  soveriil  months  prior  to  that  date,  had  been 
gathering  an  organization  to  handle  the  new  responsibilities. 
In  addition  to  the  system  of  the  railway  company,  the  five 
branch  lines  owned  by  the  city  and  operated  by  the  Commis- 
sioner of  Works,  and  aggregating  20%  miles  of  single  track, 
were  also  handed  over  to  the  Commission,  so  that  the  control 
of  the  entire  street  railway  facilities  of  the  city,  excepting  the 
radials  and  certain  sections  of  line  controlled  by  the  Toronto 
Suburban  Railway  Co.,  are  now  centred  in  the  one  administra- 
tion. By  an  agreement  of  sale  between  the  private  owners  of 
the  suburban  lines,  the  Hydroelectric  Power  Commission  of  On- 
tario and  the  city  of  Toronto,  the  ownership  of  all  these  lines 
within  the  city  limits  will  ultimately  pass  to  the  city,  and  their 
operation  will  also  be  vested  in  the  Commission,  resulting  in  a 
iinifieil   system   of  over   lti:i   miles   (single   track). 


The  Toronto  Transportation  Commission  is  comi)08e<l  of 
Messrs.  P.  W.  Ellis,  George  Wright  and  Fred  Miller,  and  by 
jirovincial  h'gislation  is  given  entire  control  of  the  transporta- 
tion facilities  of  the  city,  being  required  to  operate  them  on  a 
basis  that  will  meet  all  fixed  and  operating  charges,  with  fares 
regulated  from  time  to  time  to  suit  tliis  policy. 

A  Big  Program  of  Beconstructloii 

The  greatest  of  the  many  difficult  problems  confronting 
the  commission,  on  taking  over  the  street  railway  lines  on  Sep- 
tember 1,  was  the  matter  of  rehabilitation  of  the  tracks  and 
equipment  of  the  Toronto  Railway  Company,  which,  for  the 
most  part,  had  become  run  down  and  dilapidated  to  such  an 
extent  as  to  be  prejudicial  to  good  service  and,  in  many  eaaaa, 
absolutely  dangerous  to  traffic.  On  many  important  lines 
tracks  had  become  hopelessly  deteriorated,  rails  were  split,  sliv- 
ered or  broken,  and  the  entire  construction  was  inadequate  for 
heavy  cars  and  rapid  service.  In  addition,  the  devil  strips  on 
various  sections  were  too  narrow  to  ensure  the  use  of  the  wide 


When  a  street  car  line  is  to  be  rehabilitated,  the  old  raila  are  jacked  up  as  shown  in  the  left  hand  illustration  and  are  then  cut  by  means  of  an  oxy- 
acetylene  flame  into  lengths  convenient  for  hauling  to  the  storage  yard.  The  granite  setts  or  paving  brick  are  salvag«d.  if  of  value,  after  which 
the  grading  of  the  road  bed  is  carried  out  by  means  of  a  steam  shovel,   the  spoil  being  carried  away  on  motor  trucks. 
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cars  used  in  modern  street  car  service.  Intersections,  as  a  rule, 
were  also  bad,  having  narrow  devil  strips  and  curves  that  did 
not  permit  the  cars  to  pass. 

The  transport  facilities  themselves  were  also  entirely  in- 
adequate for  a  city  the  size  of  Toronto.  Many  of  the  old  cars 
had  to  be  remodelled  to  make  them  fit  for  further  service.  In 
addition,  some  250  fine,  new  coaches  have  been  purchased  and 
are  being  operated  as  quickly  as  the  rehabilitation  work  will 
allow. 

The  increased  rolling  stock  brought  in  its  wake  the  neces- 
sity for  greater  car  barn  accommodation.  This  work  is  also 
being  rushed  concurrently.  Accommodation  has  also  been  built 
for  the  motor  buses,  a  number  of  which  are  being  tried  out. 

There  was  thus  a  vast  program  of  reconstruction  work  to 
be  undertaken  in  order  to  rehabilitate  the  system  sufficiently 
to  ensure  adequate  transportation  service.  In  addition  there 
were  required  a  number  of  new  lines  to  link  up  existing  routes 
or  provide  street  car  facilities  for  districts  that  had  never  been 


Pneumatic  tools  are  made  extensive  use  of  by  the  Toronto  Transportation 
Conunission's  construction  forces.  Pneumatic  drills  break  up  old 
concrete  and  pavement,  while  pneumatic  tamping  tools  are  employed 
to  bring  up  the  new  tracks  to  grade. 

served.  To  take  care  of  this  renewal  and  rehabilitation  work, 
which  to  date  has  involved  the  expenditure  of  approximately 
seven  million  dollars,  the  Commission  had  to  build  up  a 
sftrong  construction  organization  under  competent  engineers  and 
superintendents,  collect  and  train  a  hnge  labor  force  and  pur- 
chase a  vast  amount  of  construction  equipment  designed  to 
facilitate  and  speed  up  the  track  laying  and  building  opera- 
tions. 

Speed  the  Essential  Element 

Except  on  the  civic  owned  lines — which  were  in  good  shape 
and  required  no  repair  work — the  Transportation  Commis- 
sion was  not  permitted,  of  course,  to  start  any  work 
until  the  system  was  legally  handed  over  to  its  jurisdiction  on 
September  1.  However,  plans  were  made  for  an  immediate 
start  upon  the  expiration  of  the  franchise,  and  w'ithin  a  few 
days  rehabilitation  was  commenced  at  -various  points  through- 
out the  city.  As  the  remainder  of  the  construction  season  was 
short — it  not  being  considered  safe  to  carry  out  much  work 
after  November  15,  on  account  of  the  possibility  of  frost — 
speed  was  the  essential  element  in  the  operations  and,  there- 
fore, an  organization  was  built  up  to  carry  out  as  much  re- 
habilitation as  could  possibly  be  done  in  the  two  and  a  half 
months  available.  This  involved  the  employment  of  a  labor 
force  of  nearly  3,000  men. 

As  an  initial  procedure,  it  was  considered  absolutely  essen- 


tial to  reconstruct  certain  main  lines  to  make  them  safe  for  the 
general  public.  Where  the  track  was  in  reasonably  good  condi- 
tion, only  repair  work  was  undertaken  for  the  present  until 
such  time  as  the  whole  route  is  reconstructed. 

At  many  points  throughout  the  system  it  was  necessary  to 
install  new  intersections.  These  have  been  entirely  redesigned 
and  the  jjarts  standardized. 

The  chief  part  of  the  rehabilitation,  however,  has  been  the 
rebuilding  of  lines  in  their  entirety  from  road  bed  up,  the  old 
rails,  ties  and  foundations  being  completely  scrapped.  In  some 
cases  this  work  has  been  done  under  traffic,  in  which  case  pro- 
gress has  been  necessarily  retarded  by  the  interference  of  street 
cars  with  operations  and  the  inability  to  use  mechanical  plant 
to  speed  up  the  work  and  keep  it  continuous.  On  those  streets 
where  traffic  could  be  diverted,  however,  rapidity  of  operations 
was  the  main  consideration,  and  by  the  aid  of  machinery  and 
special  labor  saving  ideas,  tracks  were  rehabilitated  at  a  speed 
and  with  an  efficiency  that,  it  is  generally  said,  has  never  been 
excelled  in  connection  with  this  type  of  construction.  To  satis- 
factorily follow  out  this  program,  the  construction  department 
was  organized  along  the  lines  that  were  demonstrated  to  be  so 
satisfactory  during  war  years  in  building  camps  and  erecting 
factories  with  the  utmost  speed.  As  every  day's  delay  in  open- 
ing streets  for  traffie  badly  congested  the  streets,  overloaded 
those  routes  that  carried  detoured  cars,  and  interfered  with 
the  trade  and  business  of  firms  on  closed  thoroughfares,  it  was 
imperative  that  routes  be  reopened  at  the  earliest  possible 
moment.  The  shortness  of  the  season,  too,  added  an  incentive 
to  speed  up  the  work  so  that  as  great  a  mileage  as  possible 
might  be  reconstructed  before  frost  made  it  necessary  to  close 
work  and  disband  the  organization. 

Heavy  Construction  Used  Throughout 

Permanency  and  solidarity  has  been  the  aim  of  the  Trans- 
portation Commission  in  its  efforts,  and  with  that  object  in 
view,  the  rails  and  track  base  are  of  a  most  substantial  type, 
designed  to   have  long  life   under  the  heaviest   traffic  that  is 


An  improvised  steam  hammer  working  in  leads  suspended  from  a  steam 
shovel  boom  was  used  by  the  Toronto  Transportation  Commission  as 
a  pavement  breaker.  By  this  means  the  road  surfacing  or  concrete 
base  was  broken,  enabling  the  steam  shovel  to  immediately  follow  up 
with  the  excavation. 

likely  to  become  general  in  street  railway  service.  Bails  aro 
thus  122-lb.  grooved  girder  sections  throughout,  and  are  carried 
on  oak  or  jack  pine  ties  borne  on  a  9-inch  concrete  slab,  the 
coarse  aggregate  of  which  is  a  trap  rock  of  extreme  toughness. 
Embedding  the  ties  and  base  of  rails,  is  another  concrete  slab 
made  with  softer  aggregate  and  separated  from  the  base  slab  by 
a  layer  of  fine  stone  and  dust,  which,  when  spread,  is  carefully 
tamped  to  bring  the  rails  and  ties  to  true  grade.  This  means 
resilience.     Another  advantage  in  separating  the  two   slabs  is 
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to  facilitate  removal  of  railH,  should  that  bo  desirable  at  any 
time,  without  interfering  with  or  destroying  in  any  way  the 
track  foundation,  which  is  regarded  as  permanent.  The  use  of 
trap  rock  in  the  base  adds  to  its  toughness  and  permanency, 
while  limestone  in  the  top  lift  ensures  easier  removal  of  that 
slab  if  necessary.  Furthermore,  the  rails  are  welded  together 
for  mechanical  security  and  to  give  a  better  electrical  returi^ 
circuit. 

This  design,  described  above  in  general  terms,  is  standard 
on  the  reconstruction  work  in  Toronto.  All  intersections,  how- 
ever, and  on  certain  sections  of  track  where  the  bearing  surface 
of  the  sub-soil  is  suitable,  crushed  stone  is  being  used  as  a  base 
material  in  substitution  for  the  concrete  slab.  In  several  cities 
foundations  of  that  type  have  proven  satisfactory. 

Special  Methods  Speed  Up  the  Work 
In    the    rehabilitation    work,    many    practical    ideas    were 
adopted  which  contributed  to  speed  and  efficiency.     Thus  exea- 


time,  the  traffic  normally  using  that  track  being  carried  on  a 
temporary  track  on  the  pavement  at  the  side  of  the  street. 
When  the  fir.st  track  was  entirely  rebuilt,  the  traffic  was  switched 
from  the  other  track  while  it  was  undergoing  rehabilitation. 
Keconstruction  under  traffic  has  been  confined,  with  but  a  few 
exceptions,  to  intersections  where,  of  course,  the  number  of 
routes  using  them  forbade  diversion  of  all  the  traffic  over  the 
crossing. 

Excavation  by  Steam  Shovel 

In  commencing  reconstruction  operation  the  old  rails  are 
jacked  up  without  any  prior  removal  of  the  paving.  As  a  rule, 
the  jacking  lifts  the  rails  quite  free  from  the  ties  and  from 
the  paving  brick  or  granite  setts  forming  the  pavement  in  the 
track  allowance.  The  rails  were  then  cut  in  convenient  lengths 
by  oxy-acetylene  flames  and  hauled  to  storage  yards  to  be  later 
disposed  of  as  junk.  The  paving  brick  and  granite  setts  arc 
collected  and,  in  the  case  of  the  latter,  re-dressed  and  reused. 
The  road  bed  is  then  excavated  by  means  of  a  steam  shovel, 
of  which  the  commission  has  three,  of  the  Marion  three-quarter- 
yard  type,  one  of  which  is  mounted  on  caterpillar  treads  and 
the  others  on  wheels.  Where  single  track  only  is  being  recon- 
structed, the  shovels  mounted  on  wheels  must  be  employed, 
as  the  caterpillar  tread  outfit  is  too  wide  for  the  cut.  Prior  to 
removal  by  the  shovel,  the  old  concrete  foundation  is  broken 
up  by  air  tools  or  jackhammers,  the  air  being  supplied  by  either 
an  oil-driven  compressor  of  the  portable  type  or  by  a  compressor 
car,  operating  on  the  street  car  tracks.  The  spoil  is  loaded  by 
the  steam  shovel  directly  on  the  trucks  and  carried  to  con- 
venient dumps.     By  doing  the  grading;  in  a  wholesale  manner 


Where  traffic  cannot  be  removed  entirely  from  a  street,  rehabilitation 
operations  are  facilitated  by  the  laying  of  a  temporary  track  on  the 
roadway.  This  illustration  shows  such  a  temporary  track  on  a  por- 
tion of  Yonge  Street.  By  this  means,  the  renewal  of  the  rails  on  both 
tracks  may  be  carried  out  at  one  time  without  interference  from  traffic 
In  this  instance,  only  north  bound  traffic  is  carried  on  the  tem- 
porary track,  south  bound  traffic  being  diverted  to  a  neighboring 
parallel  car  line.  In  some  cases  it  has  been  necessary  to  carry  one 
lino  of  traffic  on  the  old  track,  in  which  case  only  one  track  can  be 
renewed  at  a  time. 

vation  of  road  bed  was  performed  at  a  very  rapid  rate  by  steam 
shovel,  while  in  concreting,  a  batch-transfer  sclieme  was  used, 
the  dry  mix  being  conveyed  in  specially  designed  batch  boxes 
from  a  central  source  of  supplies  to  the  mixer.  Old  rails  were 
jacked  out  of  their  bedding  and  cut  with  oxy-acetylene  flames. 
At  the  supply  yards,  mechanical  loaders  with  measuring  hop- 
pers facilitated  the  hajidling  of  stone  and  sand.  These  and  other 
features  of  the  work  will  be  described  in  full  detail  as  this 
story  progresses. 

When  a  track  is  selected  for  rehabilitation,  traffic  is  abso- 
lutely diverted  if  it  is  possible  to  re-route  the  street  cars  along 
neighboring  parallel  car  lines.  The  street  is  thus  left  free  for 
the  unobstructed  progress  of  the  reconstruction  work.  The  one 
mile  of  double  track  on  Yonge  St.  (Toronto's  main  thorough- 
fare), from  Front  St.  to  Oarlton  St.,  and  a  half-mile  of  double 
track  on  Front  St.,  from  Yonge  St.  to  George  St.,  were  recon- 
structed in  this  way,  without  any  interference  from  traffic  what- 
ever. Another  section  of  Yonge  St.,  from  Cnrlton  to  Bloor  St., 
was  also  rehabilitated  in  the  same  manner,  although  in  this 
case  it  was  found  possible  to  divert  street  car  traffic  in  only 
one  direction,  the  remaining  traffic  being  carried,  however,  on 
a  temporary  track  laid  on  the  pavement.  Vehicular  traffic  was, 
of  course,  entirely  diverted.  In  some  cases,  for  example  Yonge 
St.  from  Bloor  St.  north  for  a  mile,  it  was  not  possible  to  re- 
route street  car  traffic  owing  to  the  nonexistence  of  parallel 
lines,  and  in  such  instances,  one  track  was  reconstructed  at  a 


The  concrete  materials  are  mixed  in  their  proper  proportion  at  a  central 
yard  and  hauled  in  bottom  dumping  batch  boxes  to  the  mixer. 
This  ensures  accuracy  of  mix.  saves  time,  dispenses  with  a  larce 
laboring  force  and  keeps  the  street  clear  of  stone  and  sand  pile*. 
Each  batch  box  contains  S3  cu.  ft  of  material,  making  >I  cu.  ft.  of 
mixed   concrete. 

with  the  steam  shovel,  very  rapid  progress  is  assured  and  over 
400  ft.  a  day,  double  track,  is  a  general  rule. 

The  air  tools  mentioned  above  were  .used  in  proximity  to 
sewers.  Otherwise  the  pavement  breaker,  described  elsewhere, 
was  more  rapid  and  effective. 

The  concreting  of  the  base  slab  follows  immediately  upon 
the  excavation,  the  sub-soil  being  first  drained  with  a  line  of 
tile  pipe,  imbedded  in  gravel,  along  the  centre  line  of  the  track 
allowance.  The  mixers  are  of  the  Foote  type,  producing  a  21 
cu.  ft.  batch.  They  are  on  caterpillar  treads.  The  dry  ma- 
terials are  pre-mixed  at  a  central  yard  and  conveyed  in  batch 
boxes  to  the  mixer.  Each  batch  box  contains  33  cu.  ft.  of 
loose  material,  which  is  dumped  into  the  loading  skip  of  the 
mixer  through  bottom  opening  gates  which  are  opened  after 
the  box  is  spotted  over  the  skip  by  means  of  a  derrick  on  the 
mixer  body.    Two  batch  boxes  are  carried  on  a  truck  and  the 
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trucks  ar(>  so  tiiiiPi]  that  no  delay  is  occasioned  through  failuro 
of  supplies.  Concreting  operations  are,  therefore,  continuous 
and  very  rapid  progress  is  made,  so  much  so  that  it  has  been 
found  necessary  to  keep  the  steam  shovel  very  much  in  advance 
of  the  mixer.  The  foundation  slab  is  of  1:2M!:5  mix,  trap 
rock   running  from  2-in.  to    '/l>-in.   in   size,  as  the  coarse  aggre- 


In  some  cases,  where  traffic  conditions  made  it  impossible  to  wait  until 
the  concrete  foundation  had  properly  set  before  opening  the  street, 
the  rails  and  ties  were  carried  on  blocks  resting  on  the  sub-grade 
This  enabled  the  street  cars  to  proceed  without  interfering  with  the 
hardening  of  the  concrete  foundation.  The  blocks  are  kept  well  out- 
side of  the  line  of  the  rails,  so  that  there  will  be  sohd  concrete 
beneath  the  points  of  load. 

gate.  Nine  inches  is  the  standard  depth  of  slab.  When  this 
foundation  has  taken  its  .set,  ties  and  rails  are  laid  and  roughlv 
aligned.  Oak  ties  have  been  used  wherever  possible,  but  owini; 
to  their  scarcity,  softer  ties  have  had  to  be  used  on  some  ot 
the  more  unimportant  streets.  With  soft  ties,  the  rails  arc 
spiked  through  tie  plates  which  are  deemed  unnecessary  where 
oak  ties  are  employed.  On  top  of  the  foundation,  a  mixture  of 
60  per  cent.  %-in.  stone  and  40  per  cent,  dust  is  laid  and 
tamped  under  and  around  tlws  ties  to  bring  the  tracks  up  to 
proper  grade,  and  to  give  resilience  to  the  track,  thus  greatly 
improving  running  qualities.  The  second  course  of  concrete  is 
then  laid  thoroughly  embedding  the  ties  and  base  of  rails.  This 
course  is  of  1:,3:6  mix  with  a  screened  gravel  as  the  coarse 
aggregate.     The  track   is  then   ready  for  the  pavement,  which   is 


mainly   granite    lilock    laid    in    stauijaid    fa.shion    on   .i   sand   base 
with    cement    grdiitiug. 

Practice  in  Special  Cases 
This  general  procedure  has,  naturally,  been  altered  in  cer- 
tain details  in  order  to  suit  the  particular  requirements  of  the 
street  on  which  work  is  proceeding.  For  example,  on  a  certain 
portion  of  Batliurst  St.,  it  was  found  impossible  to  divert  traflic 
for  any  time  longer  than  neces.sary  to  ]>our  the  foundation. 
The  new  tracks  were,  therefore,  laid  and  carried  on  block"! 
resting  on  the  sub-grade,  only  every  alternate  tie  being  used. 
The  concrete  foundation  slab  was  then  poured  while  traffic  was 
using  the  tracks.  As  the  load  was  carried  to  the  sub-grade 
through  the  blocks,  there  was  no  interference  with  the  setting 
of  the  concrete.     When  the  concrete  had  sufficient  time  to  set. 


A  great  deal  of  intersection  work  has  been  carried  out,  on  of  which,  at 
Queen  and  Victoria  Streets,  is  shown  in  this  illustration.  Rehab- 
ilitation work  of  this  character  has  been  carried  out  under  traffic. 
All  new  intersections  have  been  entirely  re-designed  and  the  parts 
standardized.      A    Wettlauier    mixer   is    used   for    concreting. 

the  wedge  blocks  between  the  ties  and  the  supporting  timbers 
were  removed,  allowing  the  ties  and  rails  to  rest  on  the  con- 
crete.    The  alternate  ties  were  then  inserted  and  the  track  eon- 
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Details   of   the   batch   box   used   by  the   Toronto   Transportation    Commission  for  carrying  batches  of  pre-mixed  dry  concrete  ingredients  to  the  mixers. 

at  the  site  of  the  work. 
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Bails  Welded  Together 


In  (inlci-  1(1  s('<-iirc  .■!  coiitiiiiious  clci'tiic  return  circuit, 
!i(l  jdiniii};  rails  are  i'lcctric;illy  welded  prior  t(i  the  jjoiiring  (if 
till'  seciiiid  lift  of  concrete.  An  nrc  welder  is  used  for  this 
|inr|iose,  welding  the  i)liites  to  the  rails  at  top  and  bottom  for 
tliiMr  full  length.  In  addition  to  giving  projier  electrical  eon- 
tact,  this  method  adds  to  the  rigidness  of  the  construction  and 
disjienses  with  all  but  two  bolts  through  the  plates. 

Pavement  Breaker 

Where  tracks  are  laid  on  streets  that  have  hitherto  carried 
no  street  car  traftic,  the  same  procedure  is  followed,  except 
that  the  pavement  is  broken  up  by  means  of  a  large  pavement 
breaker  of  iini(|ue  design.  This  is  virtually  a  steam  pile  driver 
carried  on  lends  susjiended  from  the  boom  of  a  steam  shovel. 
At  first  a  drop  hammer  arrangement  was  employed.  Hy  means 
of  these  <levices  very  rajiid  ])rogress  was  made  in  the  breaking 
up  of  pavement  prior  to  excavation  and  track  laying  operations. 

The  steam  pavement  breaker  was  also  utilized  for  l)reak- 
ing  up  the  old  concrete  foundation  slabs  (after  the  rails  and 
surfacing  had  been  removed)  unless  the  sewers  were  so  close  to 
the   surface  as  to  be  endangere<l   by   the   constant  sliocks. 

On  the  Teraulay  St.  extension,  Toronto 's  new  86-ft.  thor- 
oughfare, parallel  to  Yonge  .St.,  the  construction  is  interesting 
in  view  of  the  fact  that  the  street  is  not  yet  cleared  or  grad('d. 
In  view  of  the  need  for  some  relief  to  the  congestion  on  Yonge 
St.,  the  tracks  have  been  laid  before  any  work  has  been  done 
on  the  roadway.  While  the  construction  is  essentially  the  same 
as  that  described  previously,  added  foundation  strength  was 
secured  by  the  use  of  some  heavy  slabs  removed  from  a  section 
of  the  Vonge  St.  work.  On  the  latter  street,  in  the  section 
between  Carlton  anil  Bloor  Streets,  some  very  excellent  con- 
crete was  discovered,  this  breaking  up  into  large  slabs  capable 
of  use  on  the  Teraulay  Street  work. 

Intersection    rehabilitation    is    in    general    carried    on    under 


I,,    l,c   doiii-   entirely    by    hand.      The   new    track-*    :iiid    tic-    wr,. 
laid  on  cruHlied  stone,  as  already  explained. 

Pre-mixed  Concrete  Ingredients 
A    reference   has   been   made   to  the   use  of  the  batch  trans- 
fix method  of  handling  concrete  material  in  all  of  the  Toronto 
Transportation    ("omniission 's   work.      By    this   system  properly 


New  rails  are  thoroughly  bonded  by  being  welded  together  solidly.  The 
illustration  shows  the  welding  operation  in  progress,  the  pUte  being 
bonded  to  the  rail  along  its  full  length  at  both  top  and  bottom. 

])roportioned  batches  of  dry  ingredients  were  hauled  on  motor 
trucks  to  the  mixer.  The  advantages  are  very  obvious.  A  large 
labor  force  at  the  mixer  is  dispensed  with;  the  streets  are  kept 
entirely  clear  of  materials,  and  batches  are  in  readiness  a.i 
often  as  the  mixer  can  handle  them;  at  the  yards,  where  the 
ingredients  are  pro|)ortioned,  a  large  labor  force  is  unnecessary, 
as  the  materials  are  handled  almost  entirely  by  mechanical 
equipment.     The  commission  has  two  yards  wliere  work  of  this 


Concrete  m.-iterials  arc  pre-mixed  at  a  central  yard  and  distrib  ut.-ii  m  i>;ucii  i-oxo  by  means  oi  iiunur  trucks.  The  noxcs  are 
loaded  at  yar<I  by  means  of  Itueket  loaders,  which  accurately  proportion  the  amount  of  material  necessary  for  each  batch. 
This   illustration    shows    three   such    loaders,   one   for   sand   and  two  for  stone,  in  process  of  tilling  a  truck  load  of  two  batch 

boxes. 


Iraflic,  as  it  was  impossible  to  ilivcrt  all  the  traflic  using  these 
corners  without  causing  tromeuilous  congestion  or  delay.  Work 
was  carried  on  'H  hours  a  day,  but  the  greatest  progress  was 
made  after  midnight,  when  the  car  service  was  more  limited. 
I'ueumatic  tools  were  \ery  widely  used  to  break  up  the  old 
ji.ivement   and    concrete,   while    the   excavation   had   necessarily 


character  is  carried  out,  namely,  at  Ooxwell  Ave.,  in  the  east 
end  of  the  city,  and  at  Bathurst  St.,  iu  the  central  north  part 
of  the  city.  In  addition  there  is  also  a  large  storage  yard  on 
Merton  St.,  where  rails,  ties  and  other  track  supplies  also  come  in 
direct  by  train.  At  the  Bathurst  St.  or  Hillcrest  Yard,  which 
has  been   selected  as  typical,  there  are  two  heavy  loeomotivc 
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cranes  continually  unloading  stone  and  sand  to  the  extent  of 
1,500  to  2,500  tons  a  day,  which  figures  also  represent  the 
amount  of  material  going  out  of  the  yards.  The  various  ma- 
terials are  arranged  in  stock  piles  from  which  the  trucks  ob- 
tain their  quota  by  means  of  a  large  fleet  of  Barber-Greene 
loading  machines.  These  machines  are  of  the  bucket  type, 
which  lift  the  materials  into  a  measuring  hopper  or  chute, 
according  to  whether  a  measured  quantity  is  desired  or  not. 
They  are  mounted  on  caterpillar  treads  and  are  entirely  self- 
contained,  so  that  they  may  be  readily  shifted  from  one  part 
of  the  yard  to  another.  The  various  piles  of  materials  are  as 
follows:  1st,  crusher  run  (for  special  foundation  work);  2nd, 
tamping  material  (60  per  cent.  %-in.  stone  and  40  per  cent. 
dust);  3rd,  sand;  4th,  screened  gravel  (for  top  lift  of  concrete); 
5th,  trap  rock  (for  foundation  slab).  Eacli  truck  leaving  the 
yard  for  a  job  carries  two  batch  boxes,  each  containing  33  cu. 
ft.  of  loose  material.  They  are  filled  first  with  the  proper 
amount  of  sand  and  then  receive  the  correct  proportion  of 
gravel  or  trap  rock,  as  the  ease  may  be.  The  proper  number  of 
bags  of  cement  are  then  placed  on  top,  these  being  opened  and 
dumped  en  route  by  a  man  travelling  with  tlie  truck.  In  this 
way  much  time  is  saved  and  any  congestion  at  the  cement  plat- 
form is  avoided.  The  cement  platform  is  at  such  a  height  that 
very  little  lifting  of  the  bags  is  necessary  in  loading  up  tlie 
trucks.  When  the  job  is  in  progress,  there  is  a  continuous 
stream  of  trucks  coming  to  the  yards,  loading  up  and  leaving 
for  the  site  of  the  work.  In  this  way  a  supply  of  materials  is 
made  constantly  available  and  the  continuous  progress  of  the 
work  is  not  held  up. 


The  supply  of  machinery  and  materials  on  such  a  large 
scale  necessarily  involved  business  connections  with  a  large 
number  of  firms.  Other  things  being  equal,  the  Made-in- 
Canada  principle  was  strictly  adhered  to,  though  we  think  it 
is  to  the  credit  of  the  commission  that  there  is  no  evidence 
of  discrimination  in  favor  of  purely  local  firms.  The  follow- 
ing list,  while  far  from  complete,  indicates  the  organizations 
that  had  a  more  important  part  in  supplying  material  for 
this  great  work:  Canada  Wire  &  Cable  Company;  Davis  & 
Bournouvilue;  Harvard  Turnbull  &  Company;  Railway  & 
Power  Engineering  Corporation;  J.  T.  Hepburn;  Mussens, 
Limited;  Canadian  Ingersoll  Rand  Company;  W.  M.  Graham; 
Wilcox  Brothers;  Wettlaufer  Bros.;  Lincoln  Electric  Com- 
pany; Brown  Hoist  Machinery  Company;  Ohio  Brass  Com- 
pany; A.  R.  Williams  Mach.  Company;  Chicago  Pneumatic 
Tool  Company;  F.  H.  Hopkins;  Holden  Company;  National 
Steel  Car  Corporation;  Steel  Company  of  Canada;  Dominion 
Bridge  Company;  Northern  Electric  Company;  Drummond 
McColl  Company;  Standard  Underground  Cable  Company; 
Eugene  F.  Phillips  Electric  Company;  John  E.  Russell  Com- 
pany; Rogers  Supply  Company;  Frank  Ryan  &  Company; 
Toronto  Sewer  Pipe  Company;  Ontario  Lime  Company;  J. 
Muldoon;  S.  McCord;  Brantford  Sand  &  Gravel  Company; 
Sand  &  Supplies,  Limited;  Ontario  Stone  Company;  Point 
Anne  Quarries;  J.  Maloney;  Britnell  Construction  Company; 
Kilmer  &  Barber;  Crushed  Stone,  Limited;  Ontario  Rock 
Company;  Levy  &  Westwood. 

Cartage  trucks  for  moving  debris  and  transporting  ma- 
terial from  the  storage  yards  to  the  jobs  were  furnished, 
in  the  main,  by  construction  and  cartage  companies.  The 
need  for  speeding  up  the  work  was  so  great  that  particularly 
every  truck  available  in  the  city  was  brought  into  requisi- 
tion. The  major  number,  however,  were  supplied  by  the  fol- 
lowing: Dufferin  Construction  Company;  Lumsden  Engineer- 
ing and  Transport  Company;  Hardy  Cartage  Company; 
Marsh  &  Morrison;  Castellani  Construction  Company,  and 
Angstrom  &  Verochio. 


Tidal  Research  Work  in 
Eastern  Canada 

Have  you  ever  had  occasion  to  refer  to  tide  tables? 
Did  it  ever  occur  to  you  how  this  advance  information 
is  compiled? 

The  general  public  are  unacquainted  with  the  meth'od 
of  obtaining  information  concerning  tides.  The  sys- 
tem of  reducing  the  tidal  ob.servations  is  complicated 
and  technical.  The  usefulness  of  the  survey  can,  there- 
fore, best  be  judged  from  the  published  results  as 
shown  ill  the  annual  tide  tables  issued  by  the  Naval 
Department.  These  tide  tables  give  the  time  of  the  rise 
and  fall  of  the  tide  or  the  turn  of  the  currents  along 
tlie  Canadian  coasts  for  periods  of  one  year  in  advance: 
that  i.s,  the  time  of  the  tides  for  1922  may  be  obtained 
from  the  tide  tables  issued  in  the  fall  of  1921.  The  tide 
tables  also  give  for  various  regions  the  height  of  the 
tide  and  the  depth  over  certain  areas  at  high  and  low 
water.  The  information  is  valuable  to  shipping  inter- 
ests as  they  are  enabled  to  know  the  depth  of  water 
over  bars  and  shoals  at  the  entrance  of  our  harbors 
at  any  stated  period.  The  information  compiled  by  this 
survey  is  also  useful  with  regard  to  mean  sea  level 
which  is  determined  by  them  and  which  is  used  by  land 
surveys  as  the  basis  of  their  levelling  operations. 

The  record  of  tides  is  obtained  by  use  of  an  ingenious 
instrument  actuated  by  clockwork.  This  instrument 
gives  a  continuous  curve  which  shows  the  height  of  the 
tide  at  every  moment  throughout  the  day  and  nighty,  and 
thus  records  more  accurate  infor-mation  than  could  be 
<>i)taiiied  by  three  men  set  to  observe  the  tide  in  eight- 
hour  shifts  during  the  24  hours  of  each  day.  These 
instruments,  to  give  correct  results,  must  be  carefully 
installed  and  must  also  be  kept  accurately  set. 

The  tidal  records  compiled  by  the  Canadian  Govern- 
ment have  now  reached  a  high  standard  of  perfection 
and  Canada  is  well  in  the  lead  in  recognizing  the  im- 
portance of  tidal  information  not  only  for  navigation 
purposes  but  also  as  a  basis  for  carrying  out  levelling 
operations  and  survey  work  on  land. 

Extensive  tidal  research  work  has  been  carried  on  by 
the  Tidal  Survey  Branch  of  the  Naval  Department 
during  the  past  summer.  This  work  was  performed  in 
order  to  abtain  additionall  tidal  data  over  that  com- 
piled in  previous  years  for  our  harbors  and  various 
other  areas  for  which  tidal  information  is  required. 

During  the  past  year  observations  of  the  tide  were 
made  at  Campbellton  and  Dalhousie  at  the  head  of 
Chaleur  Bay  and  other  harbors  in  eastern  New  Bruns- 
wick, where  the  tide  is  of  special  importance  because 
of  bars  at  their  entrances.  At  these  harbors,  consid- 
erable dredging  has  been  done,  or  is  in  prospect.  Tidal 
data  are  essential  in  relation  to  low-water  levels  and 
the  amount  of  rise  of  tide  where  the  depth  of  water 
available  for  navigation  is  limited.  The  tidal  data  will 
facilitate  the  determination  of  what  amount  of  dredg- 
ing is  necessary. 

Three  new  tidal  stations  were  put  in  operation  at 
the  entrance  to  the  St.  Lawrence,  viz.,  at  Gaspe,  Pox 
River  and  Seven  Islands.  Tidal  data  were  also  ob- 
tained for  the  east  coast  of  Hudson  Bay  and  for  James 
Bay.  In  addition  to  the  special  work  undertaken,  the 
six  permanent  tide  stations  on  the  East  Coast  have  been 
continued  and  from  the  reduction  of  the  records  ob- 
tained will  be  compiled  tide  tables  for  future  years. 
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Canada  Takes  Lead  in  Concrete  Testing 

Through  the   Laboratories  of  the   Hydro-Electric   Power   Commission   of 
Ontario,  Important  Researches  Are  Being  Made  that  Result 
in  Highest  Quality  Concrete  on  Power  Jobs. 

By  K.  B.  YOUNG,  Aasistant  Laboratory  Engineer,  Hydro-Electric  Power  Commigsion  of  Ontario,  in  H.E.P.C.  Bulletin. 


The  Hydro-electric  Power  Commission  of  Ontario  is 
at  the  present  time  one  of  the  biggest  manufacturers 
of  concrete  on  the  continent.  Before  the  completion  of 
the  Queenston-Chippawa  power  development  over  half 
a  million  cubic  yards  of  concrete  will  have  been  placed 
by  the  commission  in  various  structures.  This  means 
an  expenditure  for  materials  alone  of  over  $3,500,000, 
and  a  cost  for  the  labor  and  plant  necessary  to  convert 
these  materials  into  concrete  of  as  much  more.  Obvi- 
ously the  commission  is  interested  in  any  means  of 
cheapening  a  product  of  which  it  is  such  a  large  user 
and  would  be  justified  in  undertaking  any  legitimate 
steps  to  this  end. 

Concrete  is  not  a  material  of  uniform  (piality.  There 
is  good  concrete  and  poor  concrete,  and  unfortunately 
the  latter  is  not  uncommon.  Many  concrete  structures 
built  but  a  few  years  ago  are  to-day  showing  unmistak- 
able signs  of  disintegration.  In  order  to  safeguard 
its  investment  the  commission  must  demand  that  its 
structure  be  permanent  and  it  is  therefore  vitally 
interested  in  the  (juality  of  the  concrete  of  which  they 
are  constructed.  Any  methods  which  will  ensure  high 
standards  of  quality  would  likewise  be  important. 

For  these  reasons  the  commission  some  years  ago 
began  to  study  and  develop  the  methods  for  inspecting 
and  testing  concrete  and  concrete  materials  and  for 
their  proportioning,  mixing  and  placing  in  the  field. 
The  methods  which  it  has  adopted  for  all  its  work 
are  the  result  of  these  studies.  They  are  thought  to 
be  in  advance  of  those  of  any  other  large  concern  in 
Canada  if  not  in  the  world.  These  methods  enable  the 
engineers  of  the  commission  to  guarantee  the  quality 


of  the  concrete  and  in  most  instances  to  cheapen  its 

cost. 

Wide  Variety  of  Researches 

The  fundamental  researches  on  which  these  methods 
are  based  have  been  carried  out  by  the  laboratories. 
They  have  consisted  of  studies  of  methods  of  testing 
cement,  sand  and  stone  both  for  quality  and  for  their 
concrete  making  properties;  of  determining  the  propor- 
tions of  these  ingredients  to  obtain  concretes  of  the  de- 
sired strengths :  of  the  effect  of  gradation,  silt  and 
impurities  on  the  strength  of  concrete,  of  the  laws 
governing  the  plasticity  of  concrete  mixtures  and  of 
field  methods  of  measuring,  mixing,  placing  and  inspec- 
tion of  concrete. 

Concrete  differs  from  nearly  all  other  structural 
materials  for  it  is  manufactured  upon  the  site  of  the 
structure  of  which  it  is  to  form  a  part.  For  comparison 
take  its  greatest  rival,  steel.  The  steel  for  a  steel  struc- 
ture is  manufactured  in  a  highly  organized  steel  mill 
under  rigid  control— it  is  fabricated  in  a  well-equipped 
structural  shop  and  on  the  job  it  is  only  a.ssembled  into 
place.  In  concrete  the  only  manufactured  material 
used  is  the  cement — the  rest  of  the  ingredients  are  raw 
materials  obtained  locally  and  the  whole  is  combined 
on  the  job  to  form  concrete.  Because  of  this  it  is  not 
usually  appreciated  that  the  production  of  concrete  is 
a  manufacturing  operation  and  should  be  handled  as 
such. 

It  has  been  found  in  manufacturing  that  a  uniformly 
high  quality  product  can  only  be  obtained  with  proper 
materials  processed  under  the  immediate  supervision 
of  experts.    The  same  principle  holds  for  concrete  and 


Fig.  1 — A  typical  field  laborat- 
ory, Queenston-Chippawa  power 
development. 
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Kig.  2 — Machine!'  uned  in  U-st- 
ing  stiiicturai  luaterials,  the 
Hydro  laboratories,  Toronto. 


for  this  reason  the  commission  maintains  a  system  of 
rigid  inspection  of  all  materials  and  processes  in  its 
manufacture.  The  consequence  of  this  has  been  that 
on  High  Falls,  Nipigon  and  Queenston-C^hippawa 
power  developments  the  concrete  has  been  of  an  unusu- 
ally high  and  uniform  quality  and  the  results  have 
fully  justified  the  precautions  taken. 

The  methods  developed  for  the  inspection  and  testing 
of  cement  consist  in  brief  (if  mill  supervision  and 
sampling  to  enable  the  necessary  tests  to  be  carried  out 
prior  to  the  arrival  of  the  cement  on  the  job  where  it  is 
to  be  used  and  of  laboratory  tests  to  determine  its 
quality. 

In    testing    .sand    and    stone    the    same    principle    is 


followed.  After  preliminary  studies  have  been  made  to 
determine  the  suitability  of  the  material  and  its  con- 
crete making  ])ropertie.s.  periodic  tests  of  the  material 
as  supplied  arc  made  to  determine  its  gradation,  clean- 
liness and  the  proportions  of  cement  which  must  be 
used  to  attain  desired  results.  Beside  this,  the  sources 
of  these  materials  are  kept  continually  under  observa- 
tion. 

Proportioning  Methods 
The  proj)ortions  of  cement,  sand,  stone  ami  water 
which  under  any  given  conditions  will  give  concrete  of 
the  desired  quality  are  determined  by  a  method  of 
proportioning  known  popularly  as  the  surface  area 
method  but  which  as  used  bv  the  commission,  is  some- 


r 
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Fig.  3— (a)  Example  of  high  quality  concrete.     Draft  tubes  of  the  Nipigon  power  development. 


Fig.  3— (b)  Example  of  higli  ((uality  loiicrete. 
(("anal  lining,  Queenston-Chippawa  power 
development) 
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what  different  from  the  method  pro])erly  ealled  by  that 
name.  This  modified  surfaee  area  method  was  developed 
in  the  laboratories  of  the  commission  as  a  result  of  its 
exijcrimental  iiivesti«rations  and  researches.  The 
method  is  simple  and  jiracticahle  and  ofifers  an  effective 
way  of  setting:  proportions.  A  description  of  it  is 
jijiven  in  a  future  article. 

The  inspection  of  eoncretinf?  operations  includes  all 
details  in  connection  with  proportioninfj,  mixinpr  and 
pla('in<,'.  An  effort  is  nuule  to  see  that  all  materials  are 
accniately  measured,  that  the  batches  are  properly 
mixed  and  that  the  methods  of  i)lacing  are  so  arranged 
as  not  to  interfere  with  the  quality  of  the  concrete 
delivered.  Inspection  is  also  maintained  over  the 
preparations  preparatory  to  placiiif?  concrete,  on  its 
de[)ositi()n  in  the  forms,  on  the  removal  of  the  forms 
and  on  its  final  finishinji:. 

As  a  check  on  the  correctness  of  the  proportions 
used  and  the  methods  pursued,  specimens  of  the  con- 
crete produced  are  obtained  for  test  periodically. 
The  test  specimens  are  six  or  eight-inch  cylinders. 
They  are  taken  directly  from  the  wet  concrete  alreadj' 
in  place  in  the  foinis  and  are  moulded  and  cured  under 
standardized  conditions.  Some  are  tested  when  seven 
days  old,  others  when  twenty-eight  days  old,  by  crush- 
ing them  to  destruction  in  a  hydraulic  press  and  noting 
the  force  rc(iuired  to  accomplish  this. 

Preliminary  to  actual  construction  the  laboratories 
examine   all   available   materials   and    determine    those 


suitable  for  use.  When  construction  is  about  to  begin 
they  make  further  studies  to  determine  the  proportions 
which  will  give  concrete  of  the  different  classes  to  be 
used.  During  construction  a  concrete  engineer  from 
the  laboratories  is  assigned  to  the  staff  of  the  resident 
engineer  in  charge  of  the  job  to  assist  him  with  the 
concrete  work.  Thus  at  all  times  ch)se  contact  is  kept 
between  the  laboratory  and  the  field. 

A  field  laboratory  is  installed  on  each  of  the  larger 
jobs.  This  laboratory  is  equipped  with  apparatus  to 
carry  out  the  necessary  tests  and  to  get  the  information 
needed  in  setting  the  proportions.  The  required  ap- 
paratus is  simple  and  of  slight  cost  and  requires  but 
small  space  to  house  it.  The  tests  likewise  are  simple 
and  cheaply  made.  A  typical  field  laboratory  is  shown 
in  Figure  1. 

The  concrete  laboratorj-  of  the  commission  is  very 
completely  eijuijiped  for  the  investigation  of  problems 
in  connection  with  concrete,  and  is  staffed  with  men 
especially  trained  in  this  work.  It  is  recognized  every- 
where as  one  of  the  leading  centres  of  advanced  re- 
search in  concrete.  The  results  of  many  of  its  studies 
have  been  published  and  re(|uests  for  these  pulications 
have  come  from  all  parts  of  the  world.  In  maintaining 
this  work  the  commission  has,  therefore,  not  only  bene- 
fitted itself  but  also  the  public,  for  in  assisting  in  the 
improvement  and  cheapening  of  a  material  used  so 
largely  in  construction  and  especially  in  large  public 
works,  the  j^iblic  will  in  the  long  run  derive  the  benefit. 


Prompt  Service  in  Manufac- 
ture of  Steel  Pipe 

Dominion    Bridge   Co.    Creates   Record    in 

Fabrication  and  Shipment  of 

1700  ft.  of  Sewer  Pipe 

What  may  be  considered  as  a  record  in  the  fabrica- 
tion and  shipment  of  riveted  steel  pipe  was  recently 
made  in  the  extension  of  the  Keele  Street  sewer  at 
Sunnyside,  Toronto,  by  the  Dominion  Bridge  Company. 
The  extension  consisted  of  three  pipes,  each  iifiO  feet 
long,  two  of  these  90  in.  in  diameter  and  the  third  one 
()()  in.  in  diameter.  The  total  weight  of  the  contract 
was  (il2,000  lbs.  The  inland  ends  of  the  three  pipes 
are  in  the  form  of  thimbles  built  into  a  concrete  wall. 
The  outer  ends  pass  through  the  crib  work  which  has 
been  ]nit  in  place  as  a  retainer  for  the  new  "Marginal 
Way."  The  pipes  are  not  quite  straight  throughout 
their  length;  they  each  have  two  elbows,  but  the  angle 
of  deflection  at  these  elbows  is  less  than  3  degs. 

The  three  thimbles  were  required  in  advance  so  that 
they  could  be  set  in  the  concrete,  but  the  shipment  of 
tiic  balance — jiractically  the  whole  of  all  three  iii]ies— 
was  called  for  to  be  nuule  at  one  time,  and  not  later 
than  November  1st,  under  penalty. 

The  contract  was  awarded  to  the  Dominion  Bridge 
Company  on  September  liOth.  On  account  of  the  char- 
acter of  the  work,  the  company  decided  to  fabricate 
(he  pipes  at  its  Lachine  iilaut,  wheie  their  boiler  de- 
partment is  completely  eipiipped  for  this  work.  The 
sj)ecification  called  for  boiler  (piality  material.  The 
orders  for  this  nmterial  were  mailed  on  October  1st, 
the  day  after  the  awarding  of  the  contract.  Prints  of 
the  shop  drawings  were  mailed  for  ajiproval  on  Octo- 


ber 4th,  four  days  after  the  date  of  the  contract.  The 
material  was  rolled  promptly  in  the  mills  and  was 
received  at  the  Lachine  plant  between  the  17th  and 
20th  of  October.  The  thimbles  were  shipped  within 
the  stipulated  time.  The  final  shiiiment  of  the  pipe 
was  made  from  Tjachine  on  October  'J!)th  and  consisted 
of  29  carloads,  each  car  containing  one  or  two  lengths 
of  pipe  about  40  feet  long.  The  ends  of  each  section 
were  fitted  with  flange  angles  bent  to  a  circle  and 
welded,  their  out.standing  legs  being  drilled  for  con- 
necting bolts.  This  final  shipment  actually  arrived  in 
Toronto  at  twenty  minutes  past  three  on  the  afternoon 


Twenty-nine  ciirloads  of  etee\  pipe  for  Keele  at.  gewer,  Toronto. 

of  Sunday,  October  30th,  that  is,  two  days  earlier  than 
the  date  on  which  the  pipe  was  called  for  to  be  shipped 
from  Lachine. 

The  accompanying  photograph  shows  the  final  ship- 
ment. The  angle  of  the  camera  was  not  quite  wide 
enough  to  take  in  the  whole  29  cars.  The  record  made 
on  this  contract  illustrates  what  is  possible  with  co- 
ordination and  co-operation  in  the  placing  of  orders, 
the  rolling  of  the  raw  material,  the  preparation  of  the 
drawings,  "up  to  the  minute"  methods  of  fabrication, 
and  enthusiastic  hard  work  iu  all  departments,  to- 
gether with  jiromiit  handling  on  the  part  of  the  rail- 
way companies. 
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Construction    of   Pulp  wood    Flumes 

The  Design  Features  Applying  to  the  Erection  of  Timber  Flumes 

For  the  Transportation  of  Logs — Material  and  Labor 

Required  per  Mile  of  Structure 

By  J.  D.  GU.MOUR  and  J.  TURNER,  Anglo-Newfoundland  Development  Co.,  Ltd.,  (irand  fallg,  Nfld. 


The  value  of  the  flume  a.s  a  means  of  transportation 
for  log.s  and  lumber  has  been  fully  recognized  in  the 
West  for  some  time,  immense  stands  of  heavy  timber 
making  the  expenditure  of  large  sums  for  logging  and 
transportation  plant  not  only  possible  and  profitable, 
but  very  often  unavoidable.  The  flume,  on  account  of 
its  comparative  cheapness  of  construction  and  flexi- 
bility of  line  and  grade,  as  well  as  its  great  saving  in 
operating  costs,  has  become  the  strongest  competitor 
of  the  logging  railroad. 

In  the  East,  with  much  smaller  and  more  scattered 
timber,  the  economy  of  the  flume  is  not  so  readily  ap- 
parent. Instead  of  replacing  railroads  and  other  re- 
latively expensive  transport  systems,  the  flume  must 
compete  with  the  snow  or  iced  logging  road  and  the 
horse  or  tractor  drawn  sled.  Any  logging  operator 
sees  the  economj'  of  investing  heavily  in  plant  to  tap 
an  area  carrying  possibly  one  to  two  hundred  thousand 
feet,  or  even  more,  per  acre ;  but  he  is  less  ready  to  tie 
up  much  money  in  opening  up  a  few  square  miles  of 
pulpwood  running  from  ten  to  fifteen  cords  per  acre. 
Especially  when  it  is  quite  feasible  to  log  the  area  with 
a  small  investment  in  mobile  equipment,  which  he  can 
move  somewhere  else  when  one  block  is  logged. 

In  spite  of  the  rather  high  first  cost  of  a  flume,  there 
is  no  doubt  that  in  every  logging  region  of  importance, 
east  as  well  as  west,  there  are  some  stands  which  can 
only  be  logged  economically  by  means  of  flumes,  and 
many  others  in  which  fluming  will  show  a  considerable 
saving  over  any  other  system  of  transportation.  It  is 
not  suggested  that  fluming  is  in  all  cases — or  even  in 
the  majorit.y  of  cases — the  most  economical  method  of 


handling  logs,  but  there  are  many  cases  where  fluming 
will  show  a  great  saving. 

Fluming  vs.  Sled  Hauling 

It  is  impossible  to  laj-  down  any  general  rules  as  to 
when  fluming  has  an  advantage  over  sled-hauling.  In 
every  operation  there  are  many  points  to  be  consid- 
ered separately,  and  many  items  of  cost  to  be  weighed 
i)efore  a  decision  can  be  reached.  Most  operators  have 
fairly  close  cost  figures  on  the  construction  and  opera- 
tion of  main  hauling  roads  under  winter  conditions. 
The  purpose  of  this  article  is  to  make  it  possible  to  de- 
duce, in  any  circumstances,  corresponding  figures  for 
fluming.  A  study  of  local  conditions  and  intelligent 
comparison  of  costs  should  show  which  method  of 
transportation  is  likely  to  prove  most  economical. 

During  the  seasons  of  1919  and  1920  the  writers  built 
for  the  Anglo-Newfoundland  Development  Company, 
Ltd.,  two  flume.s,  both  of  which  have  been  successfully 
operated.  Most  careful  accounts  were  kept  of  con- 
struction and  operating  costs,  and  from  these  this 
article  has  been  compiled.  The  figures  given  may  be 
considered  reliable,  and  are  applicable  to  similar  con- 
ditions, or  may  be  adjusted  to  suit  varying  circum- 
stances. As  measures  of  time  and  quantity  are  much 
more  us.eful  than  figures  in  dollars  and  cents  in  these 
times  of  fluctuating  prices,  the  former  alone  are  used. 

Both  these  flumes  utilize  the  water  of  streams  far  too 
small  to  drive  in  the  usual  way.  With  regard  to  the 
quantity  of  water  required,  we  can  safely  say  that  it 
is  much  less  than  anyone,  not  conversant  with  flumes, 
would  suppose.  Flume  No.  1,  described  hereunder,  ran 
full  continuously  for  forty  hours  out  of  a  pond  with  an 


On  the  left  is  shown  a  typical  low 
section  of  flume  No.  1  looking  down 
stream.  On  the  right  is  a  close-up 
view  of  the  same  flume  during  con- 
struction. The  logging  is  finished, 
the  lining  and  stop  still  to  be  placed. 
The  height  here  is  about  12  feet 
from   the  ground. 
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area  of  300  acres,  and  reduced  the  water-level  less 
than  one  and  one-half  inches. 

Neither  of  these  flumes  was  absolutely  necessary — 
that  is  to  say,  the  timber  might  readily  have  been 
hauled  out.  A  main  hauling  road  ran  to  the  head  of 
the  shorter  flume.  As  this  property  had  all  been 
cruised,  reliable  figures  were  available  showing  exactly 
how  much  timber  was  tributary  to  the  proposed  flume. 
This  point  is  important — the  flume  is  a  large  and  im- 
movable investment,  and  must  be  written  off  propor- 
tionately for  each  cord  transported.  As  this  is  the 
chief  transportation  cost  it  is  important  to  know  how 
much  timber  there  is  tributary  to  the  flume,  in  order 
that  the  estimate  of  cost  may  be  correct,  or  at  least 
on  the  safe  side.  It  was  considered  that  the  cost  of 
horse  hauling,  browing  on  the  banks  out  of  reach  of 
ice,  and  rolling  in  the  spring  after  the  ice  went  out, 
justified  the  use  of  a  flume  instead.  Experience  has 
proved  the  correctness  of  this  idea. 

General  conditions  in  the  case  of  both  flumes  were 
similar:  fair  bodies  of  pulpwood;  small  ponds  giving 
sufficient  log  and  water  storage ;  sites  where  compara- 
tively cheap  dams  could  be  built ;  a  drop  along  the  pro- 
posed lines  which,  although  less  than  is  usually  recom- 
mended, was  enough ;  a  route  which  offered  no  serious 
obstacles  to  flume  construction. 

How  Flumes  Were  Laid  Out 

These  flumes  were  located  and  laid  out  by  the 
methods  employed  for  logging  railroads.  Stakes  were 
set  at  intervals  of  one  hundred  feet  on  tangents,  and 
fifty  feet  on  curves.  At  each  stake  a  plug  was  driven, 
and  after  plotting  the  profile  and  e.stablishing  the 
grade,  the  height  to  cut-off  was  marked  on  the  stake. 

Except  in  very  difficult  country  the  location  of  a 
flume  does  not  demand  a  very  high  order  of  engineer- 
ing. Regularity  of  grades  is  more  important  than  the 
exact  and  smooth  location  of  curves,  unless  the  curves 
have  exceptionally  short  radius.  Granted  a  fair  work- 
ing knowledge  of  grades  and  curves,  the  main  require- 
ments are  common  sense  and  a  practical  knowledge  of 
logging  and  construction  methods. 

The  following  table  gives  the  more  important  details 
of  the  flumes,  which,  although  they  varied  somewhat, 
differ  in  no  essential  particulars: 

Flume  No.  1       Flume  No.  2 
V.  90'  angle  atV.  90'  an^le  at 

Type  of  Flume  vertex  vertex 

Timbered  area  tapped 1,700  acres  4,000  acres 

Timbered  tributary,  at  least. ..  21,000  cords        50.000  cords 

Horso-haiil  replaced 1.75  miles  2.84  miles 

Water  stored  300  acre  feet      700  acre  feet 

Length  of  flume 5,500  feet  11,200  feet 

Slant  depth   30  inches  24  inches,  and 

30  OB  flat  grade 

Total  fall   107   feet  217  feet 

.\vprage  grade    1.95%  1.94% 

Steepest  grade    5.00%  4.60% 

Flattest  grade 0.70%  0.50% 

Total  curvature    81  degrees  372  degrees 

Sharpest  curve   7  degrees  8  degrees 

Average  height  to  bottom  of  cap.  6  feet  8  feet 

Greatest  height  to  bottom  of  cap.  12  feet  16  feet 

Trestle  legs   Round  to  5-  top  Roand  to  5'  top 

Caps  and  stringers 4".   flatted  4*.  flatted 

Brackets,  arms  and  braces 2'  i  4"  2"  x  4» 

Hot 2  layers  1'  r'gh  2  layers  1-  r'gh 

Stop   3-  X  3*  sawn     Nil ' 

diagonaUv 

Sway  and  lateral  braces   Round  3'  top     Round  3*  top 

.\v.  speed  of  log.  approximate.  ?i  miles  per  hr.7i  miles  per  hr. 
Capacity  per  hour  50  cords  35  cords 

The  dams  were  built  before  flume-building  was 
started.    These  were  the  ordinary  crib  type.    A  narrow 
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opening  was  left  to  receive  the  head  of  the  flume.  The 
arrangement  of  stop-logs  is  such  that  the  upper  section 
of  the  flume  may  be  raised  or  lowered  to  accommodate 
the  flume  to  the  varying  levels  of  water  in  the  pond. 
A  sluice-way  and  lift-gate  takes  care  of  excess  water, 
and  allows  the  dams  to  be  unwatered  for  inspection  or 
repairs. 

A  supply  of  logs  for  construction  was  hauled  to  a 
point  near  the  head  of  the  flume,  where  a  small  saw- 
mill was  located,  so  that  lumber  could  be  placed  in  the 
flume  with  minimum  of  handling.  Sawing  must  be 
commenced  some  time  before  actual  construction,  so  as 
to  ensure  against  delays. 

How  the  Gang  Wa«  Distributed 
No  road  is  required  for  the  distribution  of  building 
material.  The  flume  is  started  at  the  dam,  and  all  ma- 
terial is  carried  to  the  work  in  the  completed  portion 
of  the  flume.  It  was  found  that  the  best  results  were 
obtained  by  using  a  gang  distributed  as  follows: 
Cutting,  framing  and  erecting  crib  and  bents..  ")  men 
Placing  stringers,  cutting    and    erecting  sway 

and  lateral  bracing  4  men 

A.ssembling   brackets   1   man 

Building   box   6  men 

Placing  running-board  and  stop  1  man. 

Odd  jobs 2  men 

Foreman 1  man 

Total 20  men 

As  it  became  necessary,  the  foreman  laid  out  a  sec- 
tion of  flume  ahead,  by  driving  stakes  at  sixteen-foot 
intervals  to  mark  the  bent  centres,  and  setting  stout 
poles  about  every  two  hundred  feet,  with  nails  driven 
to  mark  the  bent  cut-off  line.  A  line  stretched  be- 
tween these  nails  gave  the  proper  cut-off  for  each  bent. 
All  bents  were  built  on  mud-sills,  made  of  any  tim- 
ber convenient  to  the  line.  To  get  the  cut-off  for 
trestle  legs  a  template  was  made.  This  was  merely  a 
light  board,  graduated  in  feet  and  inches,  with  a 
shorter  board  nailed  to  the  bottom.  When  the  shorter 
board  lay  on  the  mud-sill  the  graduated  board  stood  at 
the  same  batter  as  the  trestle-legs,  and  the  intersection 


of  the  taut  line  previously  described,  with  the  gradu- 
ated board,  gave  by  direct  reading  the  required  length 
of  trestle-leg. 

It  was  found  best  to  frame  bents  on  the  ground  and 
erect  them  as  units.  As  soon  as  a  bent  was  raised 
stringers  were  run  out  from  the  previous  bent,  spiked 
on,  and  the  sway  and  lateral  bracing  completed. 

In  building  the  box,  sixteen-foot  lumber  exclusively 
was  used  for  the  first  layer,  or  lagging.  The  second 
layer,  or  lining,  was  in  some  cases  shorter.  The  lining 
was  fastened  by  nailing  through  from  outside  of  lag- 
ging and  clinching  nails  downstream  so  that  running 
logs  will  keep  them  tight,  even  after  the  lining  wears 
thin.    All  joints  were  broken,  and  seams  lapped. 

Material  was  flumed  from  time  to  time,  usually 
enough  for  half  a  day's  work  on  construction. 

Quantities  of  Material  and  Labor 

Flume  No.  1  was  built  during  a  particularly  dry 
season  and  the  water-supply  failed  with  two  thousand 
feet  still  to  build.  Two  rather  unique  trucks  were 
built  on  the  job  to  run  inside  the  flume.  These  were 
small  wedge-shaped  trucks,  each  ecjuipped  with  three 
pairs  of  wheels,  one  pair  of  which  ran  tandem  on  the 
stop,  and  one  pair  on  each  side  ran  against  the  side  of 
the  flume.  Loads  of  course  were  only  required  to  run 
down-grade ;  as  two  men  could  handle  five  hundred 
feet  of  lumber  at  a  load,  very  little  delay  resulted  from 
the  shortage  of  water. 

Material  and  Labor  for  One  Mile  of  30-inch  Plume 

Miitfiial 

Roiiiid  timber  to  ainch  top  (trestle  legs) 20,000  ft.  B.M. 

Roiiiul  timber  to  .3-inel)  top  (bracing) 12,000  L.F. 

4"  flatted   (raps  and  stringers)    20,000  ft.  B.M. 

2"  X  4"   (brackets)    8,000  ft.  B.M. 

1"    (box)     58,000  ft.  B.M. 

I  lA"  (running  board)    .S,000  ft.  B.M. 

3"  X  3"  (stop)    3,000  ft.  B.M. 

6"  nails  1,000  lbs. 

4"  nails   300  lbs. 

3"    nails    400  lbs. 

2V2"  nails   300  lbs. 

Labor — 

Cutting,  framing  and  erecting  cribs  and  bents.  ..  70  man-days 

Placing  stringers,  cutting  and  erecting  bracing.  ..56  man-davs 
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Assembliiifr  iUKi  iilaeiiig  bnickuts 14 raaiidays  cords  Were  flumed  out  of  Flume  No.   1,  the  average 

B"x   ^^  man-rlays  nuiiiitaiiied  for  the  whole  period  the  fluming  gang  was 

Riiiiiiiiieboard  and  stop   14  man-aays  i   i     ■         .n-           i                i           r  *        u                m.- 

II     11-       J\  -•  1    „f„                                             '38  ,„n„  fi.,vv  ('tiii)loved  heintr  27;)  cords  per  dav  of  ten  hours.     This 

llaiidhng  material,  ptc "is  maiia.iys  .,■,,,                          .         , 

Foroman  14  man-days  included   -i  days  preparing  booms,   getting  logs  down 

the  pond,  and  small  repairs  to  dam;  and  includes  sev- 

Total  280  man-days  gj..,j  unfavorable  days,  with  adverse  winds,  which  pre- 

A  24-iiich  flume  re(iiiires  almost  as  much  labor,  there  vented  the  flume  getting  a  full  supply  of  pulpwood. 

being  a  little  saving  oidy  in  box  construction.     Where  The  actual  fluming  required  two  patrolmen  and  one 

height  to  cut-off  can  be  kept  below  31/2  feet  bents  may  t„  two  men  feeding  the  logs  into  the  flume, 

be  replaced  by  cribs  but  in  all  heights  over  that  bents  The  logs  flumed,  had  a  maximum,  length  of  16  feet, 

were  found  to  be  cheaper.     It  was  found    also    that,  and  the  longer  lengths  gave  the  greatest    output    in 

within  reason,  the  heights  of  bents  makes  hardly  any  fluming.    Of  course  a  flume  with  a  maximum  curvature 

difference  in  the  cost,  the  difference,  for  example,  be-  of  eight  degrees  will  carry  logs  fifty  feet  long  ju.st  as 

tween   bents   five   feet    and    fifteen    feet    high    being  ^ell. 

negligible.  The  illustrations  in  this  article  show  typical  sections 

Under  favorable  conditions  the  30-inch  V-flume  car-  of  the  flume,  while  the  two  sketches  depict  the  topo- 

lies  50  cords  pulp  logs  per  hour.     This  spring  5,127  graphy  of  the  district. 

Industrial    Relations    in    Construction 

Lack  of  Mutual  Interest  and  Sympathy  Tends  to  Develop  by  Reason 

of  the  Uncertainties  of  the  Building  Industry — Elimination 

of  Seasonal  Fluctuations  Will  Develop  Continuity 

of  Employment — How  Public  Opinion  Acts 

By  KKNEST  T.  TRIG(i,    President,  National  Federation  of  Construction  Indufitriec,  l)e£ore  .-Vcadeiny  of  Political  Science 

and  the  American  Industrial  Relations  Association 

The    development    of    satisfactory    relationships    be-  to  vary  widely  and  rapidly.       In  many  types  of  con- 

tween  the  various  elements  .in  industrial  organizations  struction  the  employer  maintains  only  a  small  nucleus 

without    plants   offers   many   difficult   problems.     The  organization  as  a  permanent  force.     He  then  employs 

construction  industries  of  this  country  present  by  far  and  discharges  the  great  bulk  of  his  employees  as  the 

the  largest  group  of  activities  of  this  type.     The  work-  exigencies  of  his  work  demand,  most  of  the  workers 

ers  in  them  move  from  jtrojcct  to  pro.ject,  and  are  not  being  in  the  luiture  of  temporary  employees.     Thus  a 

l)ermanently  located  in  production  plants.     The  cloth-  large  building  firm  may,  by  reason  of  the  pressure  of 

ing  industry  also  contains  many  workers  who  can  be  manj-  large  contracts,  have  a  short  time  thereafter  a 

classified  as  not  working  in  regularly  constituted  in-  comparatively  few.    Employment,  under  these  circum- 

dustrial  plants.     This  class  of  workers  take  work  from  stances,  offers  but  little  opportunity  for  managers  and 

contractors,  usually  i)etty  contractors,  and  jjerform  it  workers  to  become  well  acfjuainted  and  interested  in 

in  their  homes  or  small  shops,  which  are  of  such  a  rndi-  one  another,   that    i.s,   except   so   far  as   relates  to   the 

meiitary  character  that  they  can  scarcely    be    called  permanent  nucleus  of  the  working  force. 

plants.     In  addition  to  the  industries  mentioned  there  In  many  cases,  construction  work  performed  by  large 

are  groups  of  workers  such  as  those  catering  to  eon-  contractors  covers  wide  territories.     A  project  carried 

struction   grou])s,  loading  and  unloading  vessels,  bar-  through   at    a    location    distant    from    the   contractor's 

vesting,   berry   gathering,  etc.,  which   undoubtedly   re-  head   (piarters   will    have   most   of  the  labor   recruited 

ipiire  special  treatment  under  the  general  subject  with  locally,  possibly  only  a  superintendent  "and  a  foreman 

which  1  am  dealing.  or  two  of  the  employer's  permanent  staff  being  used. 

„      ,...        Tu        tiTj*i»    iTTitx. *  i>io^t„  ''''**  wide  range  of   location    of    construction    work 

Conditions  Inherent  to  Industries  Without  Plants         •   ,        ,      ,„         ,  i  •      i      -.i   .u 

carru'd  on  by  an  employer,  eombnied  with  the  varying 

The   construction    industries    being   the    largest    and  size  and  constituency  of  the  personnel,  represent   the 

most   important   group  without   plants.   1   shall  confine  special  conditions  to  be  dealt  with. 
my  discussion  largely  to  that   field.     These  industries. 

when  the  entire  field  of  construction  and  the  nianu-  Effects  and  Results 
facture  of  materials  required  therefor  is  taken  into  It  is  but  natural  that  there  should  often  be  a  lack  of 
consideration,  form  the  second  largest  group  on  the  mutual  interest  and  sympathy  between  an  employer 
continent.  They  are  exceeded  only  by  the  group  of  and  his  men  under  conditions  such  as  have  been  out- 
agricultural  industries.  In  addition  to  this,  the  eon-  lined  above.  The  employer  is  not  likely  to  feel  the 
struction  iiulustries  are  pre-eminei\tly  important  be-  same  sense  of  responsibility  for  the  welfare  of  the 
cause  it  is  through  them  that  the  most  of  the  perman-  temporary  force  in  his  employ  as  in  the  ea.se  of  an 
cut  wealth  of  the  country  is  created  and  put  into  ma-  employer  operating  a  permanent  plant  where  the  work- 
terial  form.  ing  foice  is  largely  stable  and  the  individual  workers 

The     problems     in     industrial    relations,    which    are  are  more  or  less  intimately  known  by  the  management. 

peculiar  to  the  construction   industries  and  which   do  In  addition  to  this',  a  contractor  doing  a  project  at  a 

not  so  largely  apply  to  those  having  permanent  plants,  distance  from  his  headquarters  is  not  so  liable  to  feel 

in  greatest  measure  revolve  about  the  fact  that  in  these  the  potential  jiower  of  public  opinion  as  is  ordinarily 

industries  the  wcuking  forces  of  the  employers  arc  apt  the   case    where    theie    is   a    permanent    i)lant.      These 
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conditions  all  tend  to  encourage  the  selfish  and  unjust 
contractor  to  impose  upon  his  men  and  make  it  diffi- 
cult for  the  reliable  and  responsible  contractor  to  set 
up  the  relationships  which  will  be  most  useful  in  for- 
warding both  his  own,  his  workers',  and  the  public's 
best  interests. 

The  same  lack  of  contact  between  the  employers  and 
the  mass  of  the  workers  in  the  construction  industries 
tends  strongly  to  encourage  the  organization  of  trades 
associated  therewith  under  closed  shop  conditions. 
The  result  of  this  has  been  that  the  construction  in- 
dustries— the  building  industries  in  particular — have 
been  seriously  interfered  with  through  the  imposition 
of  sympathetic  strikes,  strikes  called  for  the  purpose 
of  organizing  labor,  jurisdictional  strikes,  the  boycott, 
restriction  of  output,  and  other  industrial  ills.  These 
practices  have  been  seriously  injurious  and  unfair  to 
the  public,  hurtful  to  employers,  and  costly  to  the  em- 
ployees themselves.    . 

As  a  counter  to  this  distinctly  antagonistic  and 
injurious  form  of  labor  organization,  there  has  devel- 
oped a  movement  for  the  strong  organization  of  con- 
tractors by  communities.  In  places  where  the  organi- 
zation of  both  labor  and  employers  has  been  highly 
perfected,  and  the  two  organizations  have  fallen  into 
unscrupulous  hands,  the  result  has  sometimes  been 
disastrous.  With  these  two  groups  thoroughly  organ- 
ized and  working  together,  it  has  been  found  possible 
by  unprincipled  leaders  largely  to  eliminate  competi- 
tion, and  substitute  unhealthful  and  unjust  regula- 
tions of  prices  and  wages.  Illustrations  of  conspira- 
cies of  this  kind  which  have  been  carried  on  at  the 
expense  and  to  the  injury  of  the  public  can  be  obtained 
by  reference  to  the  records  of  legal  prosecutions  in 
some  of  our  cities.  The  fact  that  the  local  contractor 
has  an  advantage  over  one  from  a  distance,  by  reason 
of  his  having  his  organization  and  equipment  on  the 
ground,  tends  to  reduce  competition  from  the  outside 
and  to  increase  the  possibility  of  unjust  combination. 
There  is  usually  little  Irkelihood  of  community  con- 
spiracies of  this  kind  in  the  production  of  commodities 
in  permanent  plants  by  reason  of  the  competition 
which  comes  more  readily  from  other  communities. 

Some  Primary  Problems 

The  first  problem  of  great  importance  to  work  out 
is  methods  which  will  overcome  the  obstacles  to 
reasonably  sympathetic  and  helpful  relationships  be- 
tween employer  and  employee.  In  the  construction 
industries  one  of  the  most  important  items  of  this 
problem  is  that  of  developing  greater  continuity  of 
employment,  which  would  not  only  bring  greater  pros- 
perity and  contentment  to  the  worker,  but  would  also 
tend  in  some  measure  to  stabilize  employment.  At 
the  verj'  best,  there  will  be  periods  when  the  weather 
will  prevent  outdoor  operations,  but  this  seasonal  in- 
terference with  continuous  work  has  been  magnified 
by  practice  and  habit.  Thus,  it  has  been  common  for 
wage  contracts  to  be  made  as  late  as  May  first,  thus 
interfering  with  the  early  signing  of  contracts. 
Habit  has  further  tended  toward  the  instituting  of 
work  in  the  spring.  There  seems  to  be  no  good  reason 
why  wage  scales  for  the  ensuing  year,  where  wage 
scales  are  necessary,  should  not  he  established  in  the 
fall,  or  at  the  latest  by  the  first  of  the  year.  This 
would  enable  those  having  building  projects  in  hand 
to  make  contracts  in  the  fall  or  early  winter. 
The  result  of  this  would  make  possible  the  ordering 


and  delivering  of  materials  and  the  starting  of  work 
by  the  earliest  possible  moment  in  the  spring.  Early 
letting  of  contracts  in  this  way  would  not  only  be  more 
advantageous  by  extending  the  period  of  activities  in 
the  construction  industries,  but  it  would  also  reduce 
the  intermittent  or  seasonal  character  of  the  industries 
engaged  in  the  manufacture  of  construction  materials 
and  supplies,  and  of  railroad  transportation.  Improve- 
ment may  also  be  made  in  the  matter  of  getting  new 
building  construction  under  cover  before  cold  weather, 
in  order  that  as  much  activity  can  go  on  through  the 
winter  as  is  possible. 

Further,  in  connection  with  increasing  continuity  of 
employment,  advantage  may  be  obtained  by  educating 
the  public  to  the  habit  of  placing  orders  for  inside 
repairs  and  building  work  so  that  it  can  be  done  during 
the  winter  months.  Much  work  of  this  kind  is  now  put 
on  foot  in  the  spring — the  period  set  by  custom  for 
general  cleaning  and  sprucing  up.  Could  not  the  con- 
tractor encourage  a  movement  in  this,  direction  by 
offering  special  inducements  in  the  form  of  reduced 
prices,  etc.?  Their  overhead  costs  would  be  reduced 
by  more  continuous  use  of  their  equipment  and  admin- 
istrative organizations,  and  material  and  supplies  man- 
ufacturers would  doubtless  be  tempted  to  lower  prices 
for  delivery  in  the  winter  for  a  similar  reason. 

Mr.  Hoover  has  recently  taken  measures  to  forward 
the  project  of  letting  public  road  contracts  in  the  fall, 
in  order  that  the  preparation  and  distribution  of  road 
materials  can  go  on  through  the  winter. 

Training  of  Employees 

A  primary  element  relating  to  proper  relations  be- 
tween employers  and  employees  in  this  industry  also 
rests  upon  the  preparation  of  well  trained  mechanics 
and  artisans  who  are  not  only  qualified  to  give  satis- 
factory service  to  their  employer,  but  are  able  also,  by 
reason  of  their  skill  and  qualifications  to  earn  generous 
wages.  Our  schools  have  done  much  to  aid  in  this. 
Extensive  studies  have  shown  that  those  who  have  had 
the  benefit  of  properly  devised  trade  or  industrial 
school  training  in  connection  with  their  training  in  the 
field  have  advanced  in  their  earning  power,  on  the 
average,  well  beyond  those  who  have  lacked  this  broad 
preparation.  But  in  spite  of  the  great  advances  which 
have  been  made,  the  project  is  still  in  an  embryo  state 
and,  as  is  asserted  by  many  experienced  engineers 
and  contractors,  our  construction  workers  lack  the 
training  necessary  for  their  own  best  interests  and 
that  of  their  employers.  Not  only  should  the  training 
be  satisfactory,  but  there  should  be  an  adequate  num- 
ber of  skilled  workers  to  supply  the  needs  of  industry. 
This  point  stands  out  clearly  at  the  present  time  with 
regard  to  the  construction  industries,  where  the  num- 
ber of  skilled  workers  in  the  building  trades  is  out  of 
balance,  as  is  evidenced  by  the  great  shortage  of 
plasterers  in  some  districts.  Is  it  not  possible  for  com- 
munities to  give  sufficient  consideration  to  this  situa- 
tion to  make  possible  the  right  training  of  at  least 
approximately  the  needed  numbers  of  workers  in  each 
trade? 

The  relations  in  the  construction  and  similar  in- 
dustries should  be  so  worked  out  that  there  will  be 
no  tendency  toward  nor  need  felt  for  the  creation  of 
closed  shop  labor  organizations,  with  their  attendant 
ills.  It  is  equally  important  that  the  employees  be 
protected  against  the  selfish  employer.  Ordinarily  labor 
should  be  protected  in  this  regard  by  competition  for 
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his  services,  and  his  ability  to  leave  the  employ  of 
an  unsatisfactory  eni])loycr  and  obtain  work  elsewhere. 
Thouf^h  this  natural  method  to  a  large  extent  serves 
the  purpose,  it,  nevertheless,  leaves  many  eases  where 
injustice  ami  bitterness  prevail,  it  is  these  cases  which 
in  a  large  measure  are  responsible  for  most  of  the  in- 
dustrial  ills  spoken   of. 

The  Removal  of  Undesirable  Causes  and  Effects 

There  seems  to  have  been,  as  yet,  no  formal  solution 
worked  out  for  solving  the  j)rimary  problem  of  right 
relationship  between  managements  and  men,  particu- 
larly in  industries  without  plants,  which  has  as  yet 
fully  met  the  situation. 

Various  plans  are  being  used  by  employers  in  indu- 
stries which  have  plants.  Some  of  these  plans  give 
promise  of  solving  ditticulties  in  relationships  to  a 
large  extent,  though  it  must  always  be  borne  in  mind 
that  the  success  of  any  system  in  any  shop  depends 
largely  upon  the  capacity  and  leadership  of  the  man- 
agement. Such  schemes  as  workers'  representation, 
etc.,  are  easily  adaptable  as  machinery  for  aiding  in 
the  establishment  of  good  relations  where  the  force  is 
reasonably  permanent  both  in  personnel  and  location. 
On  the  other  haiul,  such  methods  are  not  so  readily 
adaptable  to  the  ease  of  the  contract  of  short  duration 
requiring  a  large  body  of  local  labor  often  far  removed 
from  the  employers'  headquarters. 

There  have  been  various  governmental  systems  es- 
tablisluHl  for  the  maintenance  of  justice  and  for  settl- 
ing disputes  for  all  industries,  including  those  without 
plants.  As  a  rule,  they  have  been  indifferently  success- 
ful. In  most  cases  the  plans  have  been  based  upon 
compulsory,  ])artially  compulsory,  or  voluntary  arbi- 
tration. The  systems  in  Australia  and  New  Zealand 
maj'  be  more  or  less  accurately  listed  in  the  first  class, 
while  in  the  second  class  nmy  be  placed  Canada.  The 
United  States  may  be  eoTisidered  to  be  in  the  last  class. 

Results  of  Arbitration 

The  results  gained  in  these  various  countries  have 
not  been  sg  eminently  satisfactory  as  to  warrant  the 
acceptance  of  any  one  of  the  systems  as  a  full  solution 
of  the  problem  of  industrial  relationships.  In  both 
Australia  and  New  Zealaiul  the  systems  have  worked 
out  reasonably  well,  except  at  certain  times  of  crisis. 
In  ("anada  there  have  been  many  difll'erences  in  spite  of 
the  governmental  system.  In  America  voluntary  arbi- 
tration, either  set  on  foot  through  governmental  agen- 
cies or  through  private  initiative,  has  been  of  material 
service,  but  here  again  it  is  apt  to  fail  in  serious  crises. 
Arbitration  seems  to  work  well  when  it  results  in  in- 
creases of  wages,  and  often  unsatisfactorily  when 
wages  are  decreased. 

Ai)parently  arbitration  boards  created  for  each 
special  case,  upon  the  basis  of  representatives  from  the 
two  sides  to  the  controversy  and  a  non-partisan  third 
party,  do  not  have  the  gertms  which  can  develop  into  a 
fully  successful  practice.  This  may  be  partly  because 
the  arbitrators  are  usually  unskilled  in  judicial  func- 
tions, and  partly  by  reason  of  the  fact  that  svieeial 
boards  do  not  provide  a  suitable,  permanently  estab- 
lished organization  to  which  resort  may  be  had  at  any 
time  for  the  redress  of  grievances. 

The  Kansas  Industrial  Court,  on  the  other  hand, 
eliminates  some  of  the  objections  which  are  applicable 
to  temporary  arbitration  boards,  insomuch  as  it  is  a 
permanently  established  court  having  the  backing  and 
power    given    to    all    the    other    courts    of    that    state. 


One  of  the  most  prolific  sources  of  diflference  between 
labor  and  management  has  been  the  lack  of  legal 
responsibility  of  unchartered  or  unincorporated  groups 
or  associations  in  numy  of  our  states.  ThiLS,  when  an 
unscrupulous  man  has  been  able  to  force  his  way  to 
the  head  of  an  unincorporated  organization  or  group 
of  labor,  he  has  reached  a  place  of  power  where  he 
may  force  unjust  demands  by  strikes  or  threats  of 
strikes,  with  reasonable  hope  of  immunity  from  the 
law,  for  which  an  individual  or  an  incorporated  group 
would  be  held  strictly  to  account.  A  suitable  modifi- 
cation of  the  law  affecting  this  situation  and  of  legal 
practice  in  regard  to  holding  those  who  cause  strikes 
or  lockouts  which  are  in  breach  of  contract,  whether 
individuals  or  groups,  legally  liable  to  damages,  might 
be  of  material  service  in  eliminating  the  irresponsible 
leaders  who  have  been  so  large  an  element  in  the  crea- 
tion of  bad  blood  and  relationships  in  industry.  The 
elimination  of  leaders  of  this  character  would  be  as 
helpful  to  labor  as  it  would  to  employens  and  the 
public. 

Public  Opinion 

And  all  of  these  established  methods  or  suggestions 
may  prove  of  value,  but  they  are  after  all  merelj'  inert 
implements  for  aiding  in  the  attainment  of  an  end. 
The  great  vital  force  which  will  and  can  compel  right 
relationships  is  that  of  public  opinion.  Without  the 
strong  backing  of  a  well  crystallized  public  opinion  no 
system,  however  devised  and  however  helpful,  will 
prove  successful.  With  the  full  backing  of  a  properly 
educated  and  intelligent  public  opinion  proper  rela- 
tionships will  prevail,  even  though  the  implements  at 
hand  may  be  of  poor  quality.  This  is  rather  strikingly 
illustrated  by  the  railroad  situation  in  the  United 
States.  The  Railroad  Labor  Board  is  the  most  formal 
national  body  in  the  country  having  responsibility  for 
settling  labor  disputes,  and  it  has  the  advantage  of 
being  a  permanently  formed  body,  surrounded  by  ex- 
perts and  the  paraphernalia  needed  to  enable  it  to 
deal  wisely  with  the  problems  which  are  brought  before 
it.  Nevertheless,  the  memory  of  the  threat  of  a  disast- 
rous railroad  strike  which  came  as  a  result  of  a  deci- 
sion of  this  board  and  the  fear  of  future  unaccepted- 
able  decisions  is  still  fresh  in  our  mind.  There  is  no 
doubt  but  that  the  strong,  unfavorable  public  opinion 
prevented  a  realization  of  this  threat.  More  than  &nf- 
thing  else,  I  feel  convinced  that  public  opinion  is  the 
final  agency  upon  which  we  must  depend  in  controlling 
and  regulating  industrial  relationships.  A  more  com- 
plete development  of  public  opinion  and  its  responsi- 
bility in  the  situation  seems  to  me  important. 

The  growth  of  stable  and  sound  labor  relations 
would  also  doubtless  be  forwarded  by  reverting  to  a 
greater  measure  of  community  action,  with  an  accom- 
panying resultant  decentralizing  of  our  industrial 
affairs.  In  France  much  is  accomplished  in  the  main- 
tenance of  good-will  and  proper  relationships  through 
the  adoption  of  this  principle.  The  system  there 
does  not  prevent  great  national  disturbance,  but 
it  has  gone  far  to  teach  the  people  of  communities  to 
settle  their  problems  in  a  civil  way  as  against  the 
warlike  use  of  strikes.  An  active,  sane  mobilization  of 
the  best  elements  in  every  industrial  community  would 
go  far  toward  developing,  throughout  the  country,  the 
wide  spread  understanding  and  knowledge  which  is 
necessary  for  industrial  peace  and  w^elfare  in  all  kinds 
of  iiulustrv. 
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The  New  R.G.  Church  at  Louisville,  P.Q. 

Commenced  in  1915,  This  Imposing  Edifice,  Which  Seats  Nearly  Two  Thousand  People, 

Has  Been  Completed  at  a  Cost  of  Over  $300,000.    A  Creditable  Example  Not  Only 

of  Local  Design,  but  Also  of  Local  Workmanship  and  Materials 


The  Roman  Catholic  church  at  Louisville  in  the 
province  of  Quebec,  which  has  just  been  completed  at 
a  cost  of  three  liundred  thousand  dollars,  is  a  particu- 
larly noteworthy  structure  of  its  kind  in  this  section 
of  the  country. 

The  new  buildinir  replaces  an  old  church  which  liad 
become  inade(iuate  for  the  reciuirements  of  the  present 
population  of  St.  Antoine  de  Louiseville.  It  is  erected 
on  the  site  of  the  old  structure  and  was  built  accordinf? 
to  plans  and  specitications  prepared  by  Mr.  P.  Leve- 
sque,  of  Quebec  City.  The  structure  is  T20  feet  by  212 
feet  in  exterior  dimensions. 

An  interesting  feature  of  the  new  church  is  the  dome, 
over  the  roof  of  the  nave  aiul  transei)ts.  This  dome 
is  surmounted  by  the  statue  of  an  aiifrel  fourteen  feet 
high.     (See  our  illustration). 

The  exterior  of  the  church  is  of  frray  granite  from 


Riviere  a  Pierre.  The  limestone  trimmings  are  from 
•Joliette.  Over  the  main  entrance  there  is  a  terra-cotta 
rose-window  combined  with  a  niche  where  there  is 
placed  a  statue  representing  St.  Antoine,  the  patron 
saint  of  the  parish.  The  two  crosses  at  the  top  of  the 
steeples  are  ISO  feet  from  the  ground  level. 

The  interior  of  the  building  is  finished  in  plaster. 
The  church  is  lighted  by  electricity  and  is  steam-heated. 
The  total  seating  capactiy  is  1,820  persons. 

The  general  contract  for  the  new  church  was  award- 
ed in  the  first  instance  to  Joseph  Couture,  of  Levis, 
Que.,  and  operations  were  commenced  in  September, 
1915.  Subsequently  the  work  was  carried  on  by  day 
labor  under  the  supervision  of  Mr.  J.  R.  Paquette. 
When  the  building  was  finished  last  June  the  total 
cost  amounted  to  $:il;'),000. 


Handsome  Church  just  completed  at 
Louisville,  P.<i.  The  cost  was  about 
$300.00(1. 
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Water  Power  Development 

All  Parts  of  the  World  Involved  in  an  Unprecedented  Investigation  of  the 

Value  of  Water  Power  Resources — Uses  of  Hydro-Electric 

Energy  Rapidly  Increasing. 

By  Prof.  A.  II.  (ilBSON,  I).  Sc,  before  the  British  AsHociatioii. 
(Contiinied  from  last  issue  i 


The  figures  ah-eady  quoted  indicate  that  the  scope  for 
inhind  water  power  development  throughout  the  world,  and 
more  particularly  throughout  the  British  Empire,  is  likely 
to  be  large  for  many  years  to  come,  and  it  is  gratifying  to 
know  that  British  engineers  are  prepared  to  play  a  large 
part  in   such  development  work. 

The  utilization  of  this  water  power  is  likely  to  give  ri.se 
to  some  economic  problems  of  interest  and  importance.  When 
industrial  conditions  have  again  become  stabilized,  the  com- 
petitive ability  of  the  various  nations  will  depend  largely  on 
economy  in  the  application  of  energy  to  production  and 
transportation,  and  the  pos.^ession  of  cheap  water  power  is 
likely  to  counterbalance  the  posession  of  such  resources  as 
coal  and  iron  as  a  measure  of  the  industrial  capacity  of  a 
nation. 

While  it  is  probably  true  in  industrial  communities  that 
the  most  attractive  water  power  schemes  have  already  re- 
ceived attention,  many  of  those  available  in  countries  which 
have  hitherto  been  non-industrial  ai'e  capable  of  extremely 
cheap  development  and  will  certainly  be  utilized  as  soon  as 
a  market  for  their  output  can  be  assured. 

It  is  in  such  countries  that  the  result  of  the.se  develop- 
ments is  likely  to  be  most  marked,  and  will  require  nwst  care- 
ful consideration.  Thus  the  hydro-electric  survey  of  India 
now  being  carried  out  by  the  Indian  Government  indicates 
that  very  large  water  power  resources  are  available  in  the 
country,  and  that,  although  a  few  large  schemes  have  been 
or  are  being  developed,  the  resources  of  the  country  are  prac- 
tically untouched.  There  can  be  little  doubt  that  in  the 
course  of  time  a  large  amount  of  cheap  energy  will  be  avail- 
able in  India  for  use  in  industrial  processes,  and  as  the  coun- 
try possesses  a  large  and  prolific  population  readily  trained 
to  mechanical  and  industrial  processes,  along  with  ample 
supplies  of  raw  material  for  many  such  processes,  all  the 
conditions  would  appear  to  be  favorable  for  its  entry  into  the 
rank  of  manufacturing  and  industrial  nations. 

Modem  Tendencies  in  Water-power  Development 
The  large  amount  of  attention  which  has  been  concen- 
trated on  the  various  aspects  of  water  power  development 
during  the  past  ten  years  has  been  responsible  for  great 
modifications  and  improvements  in  the  design,  arrangement, 
and  construction  of  the  plant. 

Broadly  speaking,  these  have  been  in  the  direction  of  in- 
creasing the  size,  capacity,  reliability,  and  efficiency  of  in- 
dividual units;  of  improving  the  design  of  the  turbine  .setting 
and  of  the  head  and  tail  works;  of  increasing  the  rotative 
speed  of  low  head  turbines;  of  detailed  modifications  in  the 
reaction  type  of  turbine  to  enable  it  to  operate  under  higher 
heads  than  have  hitherto  been  considered  feasible;  and  of 
increasing  the  voltage  utilized  in  transmission. 

The  capacity  of  individual  units  has  been  increased  ra- 
pidly during  recent  years,  and  at  the  present  time  units  hav- 
ing a  maximum  capacity  of  55,000  horsepower  under  a  head 
of  305  ft.  are  being  installed  in  the  Queenston-Chippewa  pro- 
ject at  Niagara,  while  units  of  100,000  horsepower  are  pro- 
jected for  an  extension  of  the  same  plant. 


The.se  modern  high-power  turbines  are  usually  of  the 
vertical  .shaft,  single  runner  type,  with  the  weight  of  the 
shaft,  runner,  and  generator  carried  from  a  .single-thrust 
bearing  of  the  Michell  type.  This  type  lends  it.self  to  a  sim- 
ple and  efficient  form  of  setting,  while  the  friction  los.ses  in 
the  turbine  are  extremely  low.  As  a  result  of  careful  over- 
all design  it  has  been  found  possible  to  build  units  of  this 
type  having  an  efficiency  of  approximately  93  per  cent. 

One  of  the  great  drawbacks  of  the  low  head  turbine  in 
the  past  has  been  its  relatively  slow  speed  of  rotation,  which 
necessitated  either  a  slow  speed,  and  consequently  costly 
generator,  or  expensive  gearing.  As  a  result  of  experiment 
it  has,  however,  been  possible  -so  to  modify  the  form  of  the 
runner  as  greatly  to  increa.se  the  speed  of  rotation  under  a 
given  head  without  seriously  reducing  the  efficiency. 

Investigations  in  this  direction  are  still  in  progress  and 
promise  to  give  rise  to  important  results.  At  the  pre.sent 
time,  however,  turbines  are  in  existence  which  are  capable  of 
working  efficiently  at  speeds  at  least  five  times  as  g^eat  a.s 
would  have  been  thought  feasible  ten  years  ago. 

Welded  Pipe  for  High  Heads 

The  non-provision  of  a  suitable  pipe  line  has,  until  re- 
cent years,  tended  to  retard  the  development  of  plants  for 
very  high  heads.  Under  such  heads  the  necessary  wall  thick- 
ness, even  with  a  moderate  pipe  diameter,  becomes  too  great 
to  permit  of  the  use  of  riveted  joints.  Recent  developments 
in  electric  welding  and  oxy-acetylene  welding  have,  however, 
rendered  it  po.ssible  to  construct  suitable  welded  pipes,  and 
by  their  aid,  and  by  the  u.se  of  solid-drawn  steel  pipes  in 
extreme  cases,  it  has  been  found  possible  to  harness  some 
very  high  falls.  The  highest  as  yet  utilized  is  at  the  Fully 
installation  in  Switzerland.  Here  the  working  head  is  5412 
ft.,  corresponding  to  a  working  pres.sure  of  2360  lbs.  per 
square  inch.  The  pipe  line  is  19.7  in.  in  diameter  and  13, 
in.  thick  at  its  lower  end,  and  each  of  the  three  Pelton  wheels 
in  the  power  house  develops  3000  hor.sepower,  with  an  eflfici- 
ency  of  82  per  cent. 

Until  comparatively  recently  the  Pelton  wheel  was  looked 
upon  as  the  only  practicable  turbine  of  high  heads,  and  the 
use  of  the  Francis  turbine  was  restricted  to  heads  below 
about  400  ft.  This  was  due  partly  to  the  fact  that  a  reaction 
turbine  of  comparatively  .small  dimensions  gives  a  large  out- 
put under  a  high  head,  and  except  in  turbines  of  compara- 
tively large  power  the  water  pas.sages  become  very  small  and 
the  friction   losses   in   consequence  large. 

A  further  and  more  important  reason  for  the  general 
choice  of  the  Pelton  wheel  for  high  heads  was  the  fact  that 
in  the  earliest  Francis  turbines,  when  operating  under  heads 
involving  high  speeds  of  water  flow,  corrosion  of  the  runner 
was  very  .serious.  This  corrosion  is  now  generally  attributed 
to  the  liberation  of  air  containing  nascent  oxygen  at  points 
where  eddy  formation  causes  regions  of  low  pressure.  Care- 
ful design  of  the  vanes  has  enabled  this  to  be  largely  pre- 
vented in  modem  runners,  and  in  consequence  the  field  of 
useful  application  of  the  Francis  turbine  has  been  extended 
until  at  present  turbines  of  this  type  are  operating  .-success- 
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fully  under  a  head  of  850  ft.,  and  this  limit  will  probably  be 
exceeded  in  the  near  future. 

The  great  increase  in  all  constructional  costs  since  1914 
has  increased  the  cost  of  the  average  hydro-electric  plant 
by  something  of  the  order  of  150  per  cent.,  and  since  the  cost 
of  energy  produced  by  such  a  plant  is  mainly  due  to  fixed 
charges  on  the  capital  expenditure  this  cost  has  gone  up  in 
an  even  greater  proportion  owing  to  the  higher  interest 
charges  now  demanded. 

It  is  true  that  the  same  increased  cost  applies  within 
narrow  limits  to  the  output  from  every  steam  plant  erected 
since  the  war,  and  the  relative  position  of  the  two  types  of 
power  plant  with  coal  at  about  25s  per  ton  is  much  the  same 
as  before  the  war. 

The  fact  remains,  however,  that  a  newly  constructed 
hydro-electric  plant  has  often  to  compete  in  the  market  with 
a  steam  plant  built  in  pre-war  days  whose  standing  charges 
are  comparatively  low,  and  in  order  to  enable  it  to  do  so  with 
success  the  constructional  cost  must  often  be  reduced  to  a 
minimum  compatible  with  safe  and  efficient  operation.  With 
this  in  view  many  modifications  in  desig:n  and  construction 
have  been  introduced  in  recent  plants,  but  there  would  still 
appear  to  be  ample  scope  for  investigation  into  the  possi- 
bility of  reducing  the  first  cost  by  modifying  many  of  the 
details  of  design  and  methods  of  construction  now  in  com- 
mon use. 

Modification  in  Plant  Design 
Among    recent    modifications    in   this   direction   may  be 
mentioned : — 

1.  The  elimination  of  the  dam  in  storage  schemes  in 
which  natural  lochs  or  reservoirs  are  utilized,  this  water 
level  being  drawn  down  in  times  of  drought  instead  of  being 
raised  in  times  of  flood.  This  reduces  the  cost  of  construc- 
tion appreciably  in  favorable  circumstances  and  eliminates 
the  necessity  for  paying  compensation  for  flooding  of  the 
land  surrounding  the  reservoir. 

2.  The  substitution,  where  feasible,  of  rockfill  dams  for 
those  of  masonry  or  monolithic  concrete. 

3.  The  introduction  of  outdoor  installations  with  the  mini- 
mum of  power  house  construction. 

4.  The  simplification  of  the  power  plant. 

Some  progress  has  already  been  made  in  these  directions, 
and  it  is  probable  that  experience  based  on  i-ecent  installa- 
tions and  experimental  investigations  will  enable  consider- 
able further  progress  to  be  made. 

Research  in  Hydro-electric  Problems 

There  are  few  branches  of  engineering  in  which  research 
is  more  urgently  required  and  in  which  it  might  be  more 
directly  useful. 

Among  the  many  questions  still  requiring  investigation 
on  the  civil  and  mechanical  side  may  be  mentioned: 

1.  Turbines. — Investigation  of  turbine  corrosion  as  af- 
fected by  the  material  and  shape  of  the  vanes. 

Effects  of  erosion  due  to  sand  and  silt. 

Resistance  to  erosion  offered  by  different  materials  and 
coatings. 

Bucket  design  in  low  head  high-speed  turbines. 

Draught  tube  design. 

Investigations  of  the  directions  and  velocities  of  flow  in 
modern  types  of  high-speed  turbines. 

Investigation  of  the  degree  of  guidance  as  affected  by  the 
number  of  guide  and  runner  vanes. 

2.  Conduits  and  Pressure  Tunnels. — The  design  of  large 
pipe  lines  under  low  heads  with  the  view  of  reducing  the 
weight  of  metal.  The  investigation  of  anti-corrosive  coat- 
ings, so  as  to  reduce  the  necessity  for  additional  wall  thick- 
ness to  allow  for  corrosion. 


Methods  of  strengthening  large  thin-walled  pipes  against 
bending  and  against  external  pressures. 

Methods  of  lining  open  canals  and  of  boring  and  lining 
pressure  tunnels. 

Effects  of  curvature  in  a  canal  or  tunnel. 

3.  Dams. — Most  efficient  methods  of  construction  and  best 
form  of  section  especially  for  rockfill  and  earthen  dams.  Best 
methods  of  producing  water  tightness. 

4.  Run-off  Data. — Since  the  possibility  of  designing  an 
installation  to  develop  the  available  power  efficiently  and 
economically  depends  in  many  cases  essentially  on  the  accu- 
racy of  the  run-off  data  available,  the  possession  of  accurate 
data  extending  over  a  long  series  of  years  is  of  great  value. 

While  such  data  may  be  obtained  either  from  steam  gaug- 
ings  or  from  rainfall  and  evaporation  records,  the  former 
method  is  by  far  the  more  reliable.  For  a  sea.sonable  degree 
of  accuracy,  however,  records  must  be  available  extending 
over  a  long  period  of  years,  and  at  the  present  moment  such 
data  are  available  only  in  very  few  cases. 

Where  accurate  rainfall  and  evaporation  records  are 
available  it  is  possible  to  obtain  what  is  often  a  sufficiently 
close  approximation  to  the  run-off,  but  even  rainfall  records 
are  not  generally  at  hand  where  they  are  most  required,  and 
even  in  a  district  where  such  records  are  available  they  are 
usually  confined  to  easily  accessible  points,  and  are  seldom 
extended  to  the  higher  levels  of  a  catchment  area  where  the 
rainfall  is  greatest.  Even  throughout  the  United  Kingdom 
our  knowledge  of  the  rainfall  at  elevations  exceeding  500  ft. 
is  not  satisfactory,  ai|d  little  definite  is  known  concerning  that 
at  elevations  exceeding  1000  ft. 

In  this  country  evaporation  may  account  for  between  20 
and  50  per  cent,  of  the  annual  rainfall,  depending  on  the 
physical  characteristics  of  the  site,  its  exposure,  mean  tem- 
perature, and  the  type  of  surface  covering.  In  some  coun- 
tries evaporation  may  account  for  anything  up  to  100  per 
cent,  of  the  rainfall.  As  yet,  however,  few  records  are  avail- 
able as  to  the  effect  of  the  many  variables  involved.  An  in- 
vestigation devoted  to  the  question  of  evaporation  from  water 
surfaces  and  from  surfaces  covered  with  bare  soil  and  with 
various  crops,  under  different  conditions  of  wind,  exposure, 
and  mean  temperature,  would  appear  to  be  urgently  needed. 
If  this  could  be  combined  with  an  extension  of  Vermeulle's 
investigation  into  the  relation.ship  between  rainfall,  evapora- 
tion, and  run-off  on  watersheds  of  a  few  characteristic  types, 
it  would  do  much  towards  enabling  an  accurate  estimate  of 
the  water  power  possibilities  of  any  given  site  to  be  prede- 
termined. 

Even  more  useful  results  would  follow  the  initiation  of 
a  systematic  scheme  of  gauging  applied  to  all  streams  afford- 
ing potential  power  sites. 

Among  other  questions  which  are  ripe  for  investigation 
may  be  mentioned: — 

1.  The  combined  operation  of  steam  and  water  power 
plants  to  give  maximum  all-round  efficiency. 

2.  The  relative  advantages  of  high-voltage  direct-current 
and  alternating-current  generation  and  transmission  for 
short  distances. 

3.  The  operation  of  automatic  and  semi-automatic  gen- 
erating stations. 

Tidal  Power 

The  question  of  tidal  power  has  received  much  attention 
during  the  last  few  years.  In  this  country  it  has  been  con- 
sidered by  the  Water  Power  Resources  Committee  of  the 
Board  of  Trade,  which  has  issued  a  special  tidal  power  report 
dealing  more  particularly  with  a  suggested  scheme  on  the 
Severn.    The  outline  of  a  specific  scheme  on  the  same  estuary 
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was  published  by  the  Ministry  of  Transport  towards  the  end 
of  1920. 

In  France  a  special  commission  has  been  appointed  by  the 
Ministry  of  Public  Works  to  consider  the  development  of 
tidal  power,  and  it  has  been  decided  to  erect  a  3000-kilowatt 
experimental  plant  on  the  coast  of  Brittany.  With  the  view 
of  encouraging  research,  the  Government  proposes  to  grant 
concessions,  where  required,  for  the  laying  down  of  additional 
installations. 

The  tidal  rise  and  fall  around  our  coasts  represent  an 
enormous  amount  of  energy,  as  may  be  exemplified  by  the 
fact  that  the  power  obtainable  from  the  suggested  Severn 
installation  alone,  for  a  period  of  eight  hours  daily  through- 
out the  year,  would  be  of  the  order  of  450,000  horsepower. 

Many  suggestions  for  utilizing  the  tides  by  the  use  of 
current  motors,  float-operated  air  compressors,  and  the  like, 
have  been  made,  but  the  only  practicable  means  of  utilizing 
tidal  energy  on  any  large  scale  would  appear  to  involve  the 
provision  of  one  or  more  dams,  impounding  the  water  in  tidal 
basins,  and  the  use  of  the  impounded  water  to  drive  turbines. 

The  energy  thus  rendered  available  is,  however,  intermit- 
tent; the  average  working  head  is  low  and  varies  daily  with- 
in very  wide  limits,  while  the  maximum  daily  output  varies 
widely  as  between  spring  and  neap  tides. 

If  some  electro-chemical  or  electro-physical  process  were 
available,  capable  of  utilizing  an  intermittent  energy  supply 
subject  to  variations  of  this  kind,  the  value  of  tidal  power 
would  be  greatly  increased.  At  the  moment,  however,  no 
such  process  is  commercially  available,  and  in  order  to 
utilise  any  isolated  tidal  scheme  for  normal  industrial  appli- 
cation it  is  necessary  to  provide  means  for  converting  the 
variable  output  into  a  continuous  supply  constant  throughout 
the  normal  working  period. 

'Various  schemes  have  been  suggested  for  obtaining  a 
continuous  output  by  the  co-ordinated  operation  of  two  or 
more  tidal  basins  separated  from  each  other  and  from  the 
sea  by  dams  with  appropriate  sluice  gates.  This  method, 
however,  can  only  get  over  the  difficulty  of  equalizing  the  out- 
puts of  spring  and  neap  tides  if  it  be  arranged  that  the 
maximum  rate  of  output  is  that  governed  by  the  working 
head  at  the  lowest  neap  tide,  in  which  case  only  a  small  frac- 
tion of  the  available  energy  is  utilized. 

When  a  single  tidal  basin  is  used  it  is  necessary  to  pro- 
vide some  storage  system  to  absorb  a  portion  of  the  energy 
during  the  daily  and  fortnightly  periods  of  maximum  output, 
and  for  this  purpose  the  most  promising  method  at  the  mo- 
ment appears  to  involve  the  use  of  an  auxiliary  high-level 
reservoir  into  which  water  is  pumped  when  excess  energy  is 
available,  to  be  used  to  drive  secondary  turbines  as  required. 
It  is,  however,  possible  that  better  methods  may  be  devised. 
Storage  by  the  use  of  electrically  heated  boilers  has  been 
suggested,  and  the  whole  field  of  storage  is  one  which  would 
probably  well  repay  investigation. 

If  a  sufficiently  extensive  electrical  network  were  avail- 
able, linking  up  a  number  of  large  steam  and  inland  water 
power  stations,  a  tidal  power  scheme  might  readily  be  con- 
nected into  such  a  network  without  any  storage  being  neces- 
sary, and  this  would  appear  to  be  a  possibility  which  should 
not  be  overlooked  in  the  case  of  our  own  country. 

A  tidal  power  project  on  any  large  .scale  involves  a  num- 
ber of  special  problems  for  the  satisfactory  solution  of  which 
our  present  data  are  inadequate. 

Thus  the  effect  of  a  barrage  on  the  silting  of  a  large 
estuary,  and  the  exact  effect  on  the  level  in  the  estuary  and 
in  the  tidal  basin  at  any  given  time,  can  only  be  determined 
by  experiment,  either  on  a  small  installation  or  preferably 
on  a  model  of  the  large  scheme. 


Many  of  the  hydraulic,  mechanical,  and  electrical  prob- 
lems involved  are  comparatively  new,  and  there  is  little 
practical  experience  to  serve  as  a  basis  of  their  solution. 

Among  these  may  be  mentioned: 

1.  The  most  advantageous  cycle  of  operations  as  regards 
working  periods,  mean  head,  and  variations  of  head. 

2.  The  methods  of  control  and  of  sluice  gate  operation. 

3.  Effect  of  changes  of  level  due  to  wind  or  waves. 

4.  The  best  form  of  turbine  and  setting  and  the  most 
economical  turbine  capacity. 

5.  The  possibilities  of  undue  corrosion  of  turbine  parts 
in  salt  water. 

6.  The  best  method  of  operation;  constant  or  variable 
speed. 

7.  Whether  the  generators  shall  be  geared  or  direct 
driven. 

8.  Whether  generation  shall  be  by  direct  or  alternating 
current. 

The  questions  of  interference  with  navigation  and  with 
fisheries,  of  utilizing  the  dam  for  rail  or  road  transport 
across  the  estuary,  and,  above  all,  economic  questions  con- 
nected with  the  cost  of  production,  and  the  disposal  of  the 
output  of  such  an  installation,  also  require  the  most  careful 
consideration  before  a  scheme  of  any  magnitude  can  be  em- 
barked upon  with  assurance  of  success. 

In  view  of  the  magnitude  of  the  interests  involved  and 
of  the  fact  that  rough  preliminary  estimates  indicate  that 
to-day  current  even  for  an  ordinary  industrial  load  could  be 
supplied  from  such  an  installation  at  a  price  lower  than 
from  a  steam  generating  station  giving  the  same  output  with 
coal  at  its  present  price,  it  would  appear  desirable  that  these 
problems  should  receive  adequate  investigation  at  an  early 
date. 

In  view  of  the  considerations  already  outlined,  and  espe- 
cially in  view  of  the  large  part  which  British  engineering 
will  probably  play  in  future  water  power  developments,  the 
provision  on  an  adequate  scale  at  some  institution  in  this 
country  of  facilities  for  research  on  hydraulic  and  cognate 
problems  connected  with  the  development  of  water  power  is 
worthy  of  serious  attention. 

At  present  the  subject  is  treated  in  the  curriculum  of  the 
engineering  schools  of  one  or  two  of  our  universities,  but  in 
no  case  is  the  laboratory  equipment  really  adequate  for  the 
purpose  in  question. 

What  is  required  is  a  research  laboratory  with  facilities 
for  experiments  on  the  flow' of  water  on  a  fairly  large  scale; 
for  carrying  out  turbine  tests  on  models  of  sufficient  capacity 
to  serve  as  a  basis  for  design;  and,  if  possible,  working  in 
conjunction  with  one  or  more  of  the  hydro-electric  stations 
already  in  existence,  or  to  be  installed  in  the  country,  at 
which  certain  large  scale  work  might  be  carried  out. 

The  provisions  of  such  a  laboratory  is  at  the  moment 
under  consideration  in  the  United  States,  and  in  view  of 
the  rapidity  with  which  the  designs  of  hydraulic  prime  mov- 
ers and  their  accessories  are  being  improved  at  the  moment, 
it  would  appear  most  desirable  that  the  British  designer, 
in  order  that  the  deservedly  high  status  of  his  products 
should  be  maintained  and  enhanced,  should  at  least  have 
access  to  equal  facilities,  and  should,  if  necessary,  be  able 
to  submit  any  outstanding  problems  to  investigation  by  a 
specially  trained  staff. 

The  extent  to  which  our  various  heat  engine  laboratories 
have  been  able  of  recent  years  to  assist  in  the  development 
of  the  internal  combustion  engine,  and  to  which  our  experi- 
mental tanks  have  assisted  in  the  development  of  the  ship- 
building industry,  is  well  known  to  most  of  us,  and  the  pro- 
vision of  similar  facilities  to  assist  in  the  development  of  our 
hydro-electric  industry  would  probably  have  equally  good 
results  in  this  connection. 
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Two  Spans  of  Concrete  Arch  Bridge  Fail 

Pier  of  Third  Street  Arch  Bridge  Over  the  Miami  River  at  Dayton,  Ohio,  Split  and  Listed- 
Examination  of  Structure  After  Failure  Discloses  Badly 
Corroded  Condition  of  Reinforcement 


The  recent  failure  of  the  Miami  River  Bridge  at  day- 
ton,  Ohio,  is  another  example  of  a  reinforced  concrete 
arch  failing  under  normal  loading  conditions  and  with- 
out any  warning.  Three  people  were  thrown  into  the 
river  and  a  motor  car  and  truck  were  carried  down  in 
the. collapse.  Fortunately,  no  lives  were  lost  although 
many  persons  were  on  the  bridge  at  the  time.  A  street 
car  passed  over  just  before  the  accident  and  one  was 
stopped  just  short  of  the  collapsed  portion. 

The  bridge  spans  over  the  Miami  River  at  Third 
Street  and  was  built  in  1904.  It  consists  of  seven  rein- 
forced concrete  arch  spans  of  the  Melan  type.  It 
carries  a  roadway  forty-two  feet  wide,  having  two 
street  railway  tracks  in  the  middle  and  a  ten-foot  walk 
at  each  side,  making  a  total  width  of  sixty-two  feet  be- 
tween handrails.  Tlie  spans  varv  in  length  from 
eighty  feet  at  the  ends  to  one  hundred  and  ten  feet  at 
the  middle  of  the  bridge  with  a  rise  of  approximately 
one-twelfth  of  the  span.  According  to  the  plans  and 
specifications  the  concrete  in  the  arch  barrels  is  com- 
posed of  a  one-two-four  mix,  while  that  of  the  piers  is 
a  one-three-seven  mix. 

The  pier  that  failed — the  second  from  the  east  side 
of  the  river — is  ten  feet  wide  under  coping  and  has  a 
footing  twenty  feet  wide  by  eighty  feet  long  with  the 
pier  footings  approximately  nine  feet  below  low  water. 
This  i)ier  broke  in  two  about  thirty-one  and  one-half 
feet  from  the  upstream  end  and  canted  upstream  so  as 
to  leave  a  crack  about  nine  inches  in  width  at  the  cop- 
ing and  toward  the  middle  of  the  river  about  eleven 
inches  measured  at  the  coping. 

The  portions  of  spans  number  two  and  number  three 
that  failed  and  fell  into  the  river  were  in  the  shape  of 
a  triangle  with  the  base,  about  twenty-five  feet  long, 
on  pier  number  two  and  the  apex  at  the  handrail  on 
the  upstream  side  of  the  bridge.  Span  number  two 
fell  almost  vertically,  carrying  a  motor  ear  and  truck 
with  it.  The  fall  was  so  direct  that  the  brick  paving 
lay  practically  intact  on  top'  of  the  debris.  In  both 
spans  the  failure  was  along  the  third  Melan  arch, 
measured  from  the  centre  of  the  bridge,  for  a  consider- 
able distance,  then  breaking  diagonally  across  to  the 
handrail. 

Arch  Ribs  Very  Badly  Rusted 

The  steel  arch  ribs  were  decidedly  rusty  where  they 
were  exposed  by  the  failure,  and  it  was  observed  that 
only  about  15  per  cent,  of  the  concrete  adhered  to  the 
arch  ribs  composed  of  angles  and  lattice  bars  leaving 
about  eighty-five  per  cent,  unprotected.  An  examina- 
tion of  the  whole  bridge  showed  that  this  was  a  general 
condition.  The  position  of  each  rib  could  be  distinctly 
determined  from  the  river  by  the  streaks  of  rust,  drip- 
ping water  or  the  scaling  off  of  the  concrete  beneath 
the  steel.  Each  arch  barrel  is  thus  composed  of  steel 
girders  and  unreinforced  concrete  ribs. 

During  construction,  the  bridge  was  divided  into 
three  parts  by  two  construction  joints,  but  although 
the  line  of  failure  crossed  one  of  these  joints  the  break 
did  not  follow  it,  and  manifestly  the  construction 
joints  could  have  nothing  to  do  with  the  failure  of  the 


l>ridge.  Good  concrete  was  observed  both  in  the  pier 
and  in  the  arch. 

Soundings  were  taken  after  the  accident  around 
pier  number  two  and  it  was  found  that  the  bed  of  the 
river  was  approximately  one  and  one-half  feet  below 
the  foundation  of  this  pier  near  the  upstream  end  and 
the  gravel  and  sand  that  the  pier  had  been  resting  on 
was  washed  away.  This  undermining  undoubtedly 
caused  the  failure  of  the  pier  which  caused  the  collapse 
of  the  two  adjacent  spans. 

The  failure,  however,  disclosed  the  fact  that  the  re- 
inforcement is  in  a  very  bad  state  of  corrosion,  and,  as 
this  condition  obtains  throughout  the  entire  bridge,  it 
is  only  a  question  of  time  till  a  far  more  serious  col- 
lapse will  result.  This  will  necessitate  replacement  by 
a  more  permanent  type  of  construction,  and  it  is  doubt- 
ful if  it  is  advisable  to  spend  the  money  in  repairing 
this  bridge,  in  view  of  the  fact  that  the  life  of  the 
bridge  is  limited  to  comparatively  few  years. 


Unemployment  Situation 

Curves  showing  the  employment  situation,  as  pub- 
lished by  the  Emplovanent  Service  of  Canada,  indic- 
ate that  since  April  of  this  year,  there  has  been  a 
steady,    thoug^h    small    improvement.     The   maximum 
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was  reached  in  July,  1920,  following  which  there  was 
a  ijradual  increase  in  unemployment,  very  marked 
in  the  months  of  Novemiber  and  December,  continuing 
to  about  the  first  of  April.  The  index  number  for  the 
two  weeks  ended  September  24 — -the  government's 
last  report^stands  higher  than  for  any  period  since 
January  15  of  this  year. 


Tlie  layinR  of  the  corner  stone  of  the  Women's  Cliris- 
tian  Temperance  Cnaon's  new  W'illard  Hall,  at  Toronto, 
took  place  recently.  Lady  Flavelle  officiatd  at  the  ceremony, 
which  was  attended  by  a  large  gathering  of  friends  of  the 
VV.  C.  T.  U.  .-\  program  of  addresses  by  Hon.  W.  E.  Raney, 
Rev.  Peter  Bryce.  Rev.  Dr.  Chown,  and  others,  followed 
by  music  and  tea  in  old  Willard  Hall,  completed  the  cer- 
emony. 
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The  Fraser  River  Flood 


Kiifrincoriufr  und  constnii^tion  efficieney  in  an  ein- 
erfiency  has  been  no  better  demonstrated  tlian  in  the 
restoration  of  the  means  of  communication  and  trans- 
portation in  the  area  of  British  Columbia  recently 
devastated  by  the  flooding  of  the  Fraser  river  and  its 
tributaries.  The  sudden  onslaught  of  Avaters,  aug- 
mented in  volume  by  unprecedented  rains,  swept  away 
every  obstacle  in  the  path  of  the  flow,  washing  out 
railway  lines,  collapsing  heavy  bridges  and  even  de- 
stroying the  Brittania  Mines  townsite,  with  a  regret- 
table loss  of  .'56  lives.  Some  idea  of  the  extent  to  which 
engineering  structures  were  damaged  is  given  in  the 
illustrations  which  accompany  an  article  on  the  flood 
in  this  issue. 

The  interruption  in  the  transcontinental  railway  ser- 
vice on  both  the  Canadian  Pacific  and  Canadian  Na- 
tional lines  was  the  most  serious  immediate  result  of 
the  disaster  and  it  was  in  the  bridging  of  the  gaps  on 
these  important  arteries  that  such  unusual  speed  and 
ingenuity  was  displayed.  The  fact  that  traffic  was  de- 
layed for  but  five  days  is  remarkable  when  it  is  realized 
that  there  were  at  least  ten  breaks  on  150  miles  of  the 
C.P.R. 's  tracks  alone,  necessitating  over  4,000  feet  of 
trestle  to  replace  washed-out  bridges  and  fills.  The 
speed  with  which  this  restoration  work  was  carried  out 
is  a  splendid  tribute  to  the  organization  and  prepared- 
ness of  the  railway  companies,  who.  on  this  occasion,  as 
one  official  stated,  experienced  conditions,  the  like  of 
which  had  never  before  been  faced  in  the  whole  history 
of  the  railways.  Had  the  maintenance  departments  not 
been  jjreparod  for  urgent  calls,  it  is  very  doubtful  what 
progress  would  have  been  made  in  filling  the  gaps  and 
restoring  service. 

Damage  was  not  restricted,  however,  to  the  railways, 


for  dams  and  pipe  lines  fell  foul  of  the  flood,  leaving 
New  Westminster  and  Coquitlam  and  some  smaller 
towns  without  water  supplies.  This  interruption  of  a 
vital  utility  demanded  immediate  attention  and  eraef- 
geucy  measures  were  undertaken  to  serve  the  munici- 
palities with  domestic  and  industrial  water  until  per- 
manent works  could  be  re-established.  From  reports  it 
appears  that  there  is  a  possibility  of  these  systems  being 
re-designed  or  re-located. 

By  this  time,  the  damage,  as  far  as  public  services 
are  concerned,  will  be  remedied,  temporarily  at  least. 
The  replacement  of  the  destroyed  structures  by  per- 
manent ones  will,  of  course,  take  time,  but  the  fact  that 
so  short  a  tie-up  was  involved  is  creditable  to  the 
organization  and  preparedness  of  the  companies  and 
municipalities  affected.  The  record  of  these  achieve- 
ments Avill  always  be  a  memorable  one,  fraught  as  it 
is  with  the  stories  of  splendid  accomplishments  fulfilled 
in  the  midst  of  stupendous  difficulties. 

Road  Work  in  Ontario  to  be  Awarded  Early 

At  this  time  last  year  comment  was  made  in  these 
columns  on  the  commeiulable  action  of  the  Ontario  De- 
partment of  Public  Highways  in  calling  for  tenders  on 
])roposed  road  work  early  in  the  spring.  The  province 
has  found  that  this  course  is  redounding  to  its  own 
benefit,  for  an  examination  of  the  road  situation  at  the 
present  time  would  indicate  a  considerably  greater 
mileage  completed  than  would  have  been  possible  had 
the  awarding  of  contracts  been  deferred  until  the  late 
spring  or  early  summer.  Contractors,  too,  are  highly 
pleased  with  the  way  in  which  the  provincial  depart- 
ment has  handled  this  phase  of  the  highway  problem, 
for  they  have  been  enabled  to  keep  their  organizations 
together  for  a  longer  jieriod,  and  besides  producing  a 
greater  output  of  road  work, have  carried  it  out  on  a 
more  economical  basis. 

From  plans  already  made  by  the  highway  depart- 
ment for  next  season's  Avork,  it  appears  that  it  will  go 
even  one  step  further  and  will  award  contracts  even 
earlier  than  it  did  last  year.  In  this  issue  we  indicate 
the  tentative  plans  of  the  department,  outlining  a 
scheme  that  will  involve  an  expenditure  of  money 
amounting  to  millions  of  dollars.  Complete  specifica- 
tions for  the  various  contracts  involved  in  that  pro- 
gram will  be  available  very  shortly  and  contractors  will 
then  have  an  opportunity  to  investigate  the  conditions 
pertaining  on  the  work  on  which  they  intend  to  bid, 
before  winter  closes  in.  It  is  expected  that  the  depart- 
ment will  provide  sufficient  opportunity  for  such  in- 
vestigation and  examination  on  the  part  of  contractors 
and  that  it  will  name  a  date  for  the  receipt  of  tenders 
sufficiently  early  to  permit  the  successful  contractors 
io  obtain  supplies  and  gather  their  organizations  before 
the  winter  breaks  up.  An  early  start  will  thus  be  as- 
sured and  at  the  end  of  the  season  the  department  will 
have  handed  over  to  it,  absolutely  completed  and  ready 
for  traffic,  the  entire  mileage  that  was  .scheduled  for 
construction. 


MUNICIPAL  ASPHALT  PLANTS  IN  CANADA 
In  Canada  municipal  asphalt  plants  are  to  be  found 
at  Brantford.  Out.;  Charlottetown,  P.E.I. ;  Chatham, 
Out.:  Hamilton,  Out.;  Kingston,  Ont. ;  London,  Ont. ; 
Montreal.  P.Q.  (4)  ;  Ottawa.  Ont.;  St.  Catharines,  Ont.; 
Sherbrooke.  P.Q. ;  Toronto,  Ont.;  Victoria.  B.C.;  Win- 
nipeg, Man.,  and  Windsor,  Ont. 
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No.  71 


Canada's  Engineers— P,  A.  Beique 


Mr.  Paul  A.  Beique,  consulting  engineer,  Montreal, 
whose  biographical  sketch  appears  herewith,  was  born 
in  1882  and  is  the  son  of  Senator  F.  L.  Beique,  one  of 
the  directors  of  the  Canadian  Pacific  Railway  Company. 
He  was  educated  at  St.  Mary's  College,  Montreal,  and 
at  St.  Charles  College,  Baltimore,  U.S.A.,  from  which  he 
graduated  with  the  Bachelor  of  Arts  degree.  It  was  at 
the  Ecole  Polytechnique,  Montreal,  that  he  received  his 
technical  training,  receiving  from  that  institution  the 
degree  of  Bachelor  of  Applied  Science.  Upon  gradua- 
tion, Mr.  Beique  spent  some  time  on  railway  design  and 
construction,  as  an  assistant  engineer  and  draughtsman. 
He  then  joined  and  remained  for  some  years  with  the 
firm  of  O'Brien  &  MuUarkey,  general  contractors,  with 
whom  he  was  associated  as  superintendent  of  construc- 
tion and  general  utility  engineer.  In  1909  he  entered 
into  partnership  with  Mr.  Pierre  Charton,  forming  the 
firm  of  Beique  &  Charlton,  consulting  engineers  and  land 
surveyors.  Five  years  later  this  firm  was  dissolved,  Mr. 
Beique  continuing  in  the  same  line  of  professional  activ- 
ity. His  present  work  includes  all  branches  of  municipal 
construction  and  general  engineering,  laud  surveying  and 


Mr.  Paul  A.  Beique 


legal  questions  and  court  work. 
James  St.,  Montreal. 


His  office  is  at  120  St. 


GIVE  EMPLOYMENT  BY  AWARDING  ROAD  CON- 
TRACTS IN  THE  FALL 

Herbert  Hoover,  U.  S.  Secretary  of  Commerce,  has 
been  urging  the  various  authorities  to  award  highway 
contracts  in  the  fall  in  order  to  reap  the  many  advant- 
ages that  attach  to  such  procedure.  His  arguments  are 
summed  up  in  the  following  letter  sent  to  the  gover- 
nors of  the  various  states : 

"In  making  a  systematic  study  as  to  what  we  can 
all  do  to  promote  employment  and  to  thus  assist  in 
tiding  over  the  very  severe  situation  that  we  are  now 
in,  this  department  has  had  its  attention  called  to  the 
bearing  of  the  period  at  which  contracts  are  currently 
let  for  the  building  of  public  roads  upon  this  problem. 
In  order  that  there  should  be  no  question  as  to  the 
correctness  of  the  conclusions  that  had  been  reached, 
I  summoned  a  committee  comprising  representatives  of 
the  great  engineering  societies  who  have  prepared  for 
me  the  enclosed  opinion. 

"The  conclusions  of  this  inquiry  are,  in  a  word,  that 
there  would  be  additional  economy  in  construction  if 
the  contracts  for  the  roads  were  let  in  the  fall  instead 
of  in  the  winter  and  spring;  that  contracts  let  at  this 
time  would  enable  considerable  employment  over  the 
winter  in  the  manufacture  of  material  and  equipment 
and  in  the  placing  of  material  ready  for  construction 
early  in  the  spring.  It  would  enable  contractors  to 
give  employment  to  some  of  their  staffs  through  the 
winter  instead  of  imposing  it  at  a  higher  rate  upon  the 
short  summer  construction  season.  It  would  relieve 
pressure  on  labor  during  the  period  of  larger  demand 
for  agricultural  help  and  would,  indeed,  expedite  the 
completion  of  road  building. 

"The  criticism  that  we  are  in  a  period  of  falling 
prices  and  possibly  of  railroad  rates,  and  that  contracts 
let  this  fall  might  be  at  higher  figures  than  would  prove 
necessary  later  in  the  season  may  be  answered  by  mak- 


ing provisional  contracts  so  that  any  such  difference 
would  accrue  to  the  state.  This  method  has  been  par- 
tially adopted  in  a  few  states  and  you  will,  of  course, 
understand  that  my  only  desire  is  to  offer  a  suggestion 
that  co-operative  action  might  lead  to  some  reduction 
of  unemployment." 

DISPLAY  OF  ROAD  MACHINERY  AT  GOOD 
ROADS  SHOW 

An  exposition  that  will  embrace  $1,500,000  worth  of 
labor-saving  road  machinery  will  comprise  the  coming 
thirteenth  National  Good  Roads  Show  at  the  Coliseum, 
Chicago,  111.,  January  17-20,  1922,  to  be  held  in  con- 
junction with  the  twelfth  American  Good  Roads  Con- 
gress and  nineteenth  annual  convention  of  the  Ameri- 
can Road  Builders'  Association.  The  exposition  will 
demonstrate  the  marvellous  growth  that  has  character- 
ized the  road  building  industry  in  the  past  decade.  At 
a  drawing  for  space  on  Oct.  29  more  than  95  per  cent, 
of  the  40,000  square  feet  of  space  available  for  exhibits 
was  taken,  necessitating  the  rental  of  additional  build- 
ings to  accommodate  exhibitors  now  applying  for  space. 
This  great  interest  by  manufacturers  of  road  equipment 
surpasses  that  of  any  previous  year  and  will  make 
possible  the  exhibition  on  a  greater  and  grander  scale 
than  ever  before. 

The  program  committee  is  now  drawing  up  a  strong 
program  for  the  technical  sessions  of  the  Congress,  and 
many  road  builders  from  all  parts  of  the  country  will 
be  asked  to  discuss  matters  of  vital  interest.  Invita- 
tions will  be  extended  to  sixty  U.  S.  states  and  terri- 
tories and  Canadian  provinces,  county  commissioners 
and  3,000  mayors  of  American  and  Canadian  cities  to 
appoint  from  three  to  five  delegates,  and  it  is  expected 
that  by  the  selection  of  a  comprehensive  list  of  import- 
ant subjects  for  discussion,  the  attendance  this  year 
will  be  greater  than  the  record-breaking  attendance  of 
last  year. 


THE  CONTRACT  RECORD 


1031 


Bridges,   Railways,   Towns   Disappear 
in  British  Columbia  Flood 

Extensive  Area  in  the  Fraser  River  Watershed  Sustains  Damage — Railway 

Companies  Display  Remarkable  Efficiency  in  Restoring  Service  over 

Washed-out  Structures — Water  Supplies  Gut  off  or  Endangered 

By  the  Pacific  Coast  editor  of  the  Contract  Reconl 
Exteiuliii};;   over  an   area   I'oughly    150   miles    inland 


from  the  Coast  at  Vancouver,  B.C.,  and  covering  the 
drainage  area  of  the  Eraser  valley  for  that  distance, 
as  well  as  the  drainage  area  tributary  to  Howe  Sound 
and  Burrard  Inlet,  flood  conditions  were  caused  by  un- 
preeedentedly  heavy  rains  during  the  last  week  of 
October.  Even  at  this  time  the  full  extent  of  the  dam- 
age and  the  ])robable  cost  of  replacement  and  repairs 
can  only  be  estimated.  In  the  case  of  the  ('aiuidian 
Pacific  Railway  alone,  the  preliminary  estimate  given 
by  the  general  manager  of  western  lines,  Chas.  Murphy, 
places  the  cost  to  that  company  at  a  round  million 
dollars.  So  serious  were  the  losses  to  this  company 
that  Mr.  Murphy  made  a  special  trip  from  Winnipeg 
to  undertake  a  i)ersonal  inspection  of  the  company's 
lines  which  had  been  under  such  bombardment  by  the 
force  of  the  elements.  Every  public  utility  in  the  lower 
mainland  of  British  Columbia  tributary  to  the  Coast 
cities  was  more  or  less  affected  by  the  storm  water 
precipitated  in  the  brief  period  prior  to  Oct.  28th  when 
the  high  water  mark  of  the  freshet,  breaking  through 
all  barriers,  carried  away  steel  railway  bridges  weigh- 
ing 300  tons,  destroyed  a  mining  town  of  more  than 
200  houses,  with  loss  of  thirty-six  human  lives,  tore  out 
steel  water  mains  leading  from  great  i-eservoirs  in  the 
mountains,  interrupted  power  services,  and  spreading 
out  over  lowlyiiig  lands  caused  thousands  of  dollars 
of  damage  by  flooding. 

Possibly  the  most  serious  immediate  result  of  the  high 
waters  was  the  temjiorary  break  in  transcontinental 
railway  service.  Both  the  Canadian  Pacific  and  Cana- 
dian National  Railway  main  lines,  leading  to  Vaneou- 
ver,  were  tied  up  and  traffic  interrupted  more  or  less 
for  several  days.  The  provincial  government  railway, 
the  P.G.E.,  which  reaches  the  coast  at  the  head  of 
Howe  Sound,  forty  miles  north  of  Vancouver,  suffered 
so  heavily  from  flood  that  the  road  went  nut  of  commis- 
sion indefinitely. 

Restoring  "Lines  of  Communication" 
To  meet  the  sudden  emergency  which  broke  the  main 
line  of  the  great  transcontinental  in  a  dozen  places 
in  the  first  150  miles  from  the  coast,  the  Canadian 
Pacific  Riilway  showed  more  than  organization,  more 
than  jireparedness — resourcefulness  and  untiring  ener- 
gy to  the  greatest  degree  were  displayed  by  the  high- 
est official  down  to  the  last  man  on  the  piledriver 
crews  which  were  rushed  to  bridge  the  breaks.  That 
they  succeeded  in  fully  restoring  traffic  in  five  days  is  a 
record  in  railway  construction  which  will  stand  for  a 
long  time  before  it  is  beaten.  A  summary  of  the  work 
accomplished  in  that  time  can  give  but  a  faint  impres- 
sion of  the  strenuous  activities  of  that  five  day  cam- 
paign, conducted  under  no  ordinary  railway  construc- 
tion condition.  As  one  official  said,  in  speaking  of  the 
havoc  wrought  by  the  mountain  floods: 

"In  the  whole  history  of  the  railway  since  construc- 


tion, no  such  experience  was  ever  before  faced.  Ordin- 
arily the  company  is  looking  for  severe  weather  up  to 
November  15,  marking  the  onset  of  winter  conditions. 
Provision  is  always  made  well  in  advance  for  such  ex- 
pected conditions  and  in  addition,  the  maintenance 
department  is  to  a  certain  extent  ready  at  all  times 
for  urgent  calls." 

First  warning  came  early  on  the  morning  of  Oct. 
28th,  when  a  message  from  Coquitlam,  20  miles  from 
Vancouver,  reported  the  river  in  freshet  and  a  log  jam 
threatening  the  bridge.  A  crew  was  at  once  orderec 
out  with  the  bridge  hoist  equipment  to  tackle  the  re- 
moval of  the  logs,  and  a  locomotive  with  a  big  stee. 
cable  was  also  i)ut  in  commission.  Such  huge  logs  and 
frees  came  down  with  the  flood  that  the  jam  rapidly 
increasetl  and  the  water  rose  to  the  underside  of  the 
steel  bridge.  At  4.30  that  evening  the  force  of  the 
flood  undermined  first  the  centre  pier  and  then  the 
west  abutment.  These  went  out  and  the  flood  swept 
the  .'^00-ton  steel  structure  to  one  side  like  a  plaything. 
.Vs    the   piers   were    concrete    monolithic    construction. 


The  C.  P.  K.  Co(niitlani    bridije,  a  3IX)  Ton  steel  structure,   swept 
downstream  by  the  Fraser  river  tfoo<1. 

the  underscouring  of  the  flood  must  have  cut  the 
ground  to  depth  of  30  or  40  feet,  for  the  two  piers 
simply  dropped  out  of  sight,  and  no  doubt  lie  buried 
under  many  feet  of  silt.  The  bridge  was  a  3-traek  steel 
structure  of  half-deck  plate  girder  type. 

Flood  Overcomes  All  Resistance 

The  force  of  the  flood  waters  tore  a  new  channel  for 
the  river  a  hundred  yards  west  of  the  bridge  and  where 
the  stream  broke  through  it  washed  out  five  tracks  of 
the  main  line  and  the  Westminster  branch,  the  junction 
of  which  is  just  west  of  the  Coquitlam  yards.  The 
jirovincial  highway  bridge,  just  south  of  the  railway 
bridge  went  next,  the  west  abutment  and  half  the 
bridge  going  down  stream.  At  Westminster  Junction 
the  line  was  wa.'^hed  out  for  half  a  mile,  while  in  the 
Coquitlam  terminal  yards  adjacent,  four  miles  of  track 
were  washed  out.    Trestles  totalling  300  or  600  feet  had 
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to  be  built  at  these  points  to  get  the  line  open  again 
for  traffic.  Before  restoration  is  complete  nearly  25,000 
yards  of  material  will  re(iuire  to  be  replaced. 

At  the  very  moment  the  engineering  and  bridge 
and  building  departments  were  rushing  men,  equip- 
ment and  material  to  Coquitlam  to  effect  uepairs,  ur- 
ent  reports  began  to  pour  in  from  a  dozen  points  on 
the  division  as  far  east  as  Lytton.  By  the  time  the 
flood  waters  had  subsided  there  were  ten  or  twelve 
breaks  in  the  C.P.R.  main  line  on  the  Vancouver  divi- 
sion in  the  first  150  miles  from  the  coast.  In  the  five 
days  that  elapsed  before  traffic  was  restored,  4000  feet 
of  trestle  had  been  built  to  fill  the  gaps.  This  was  in 
addition  to  the  work  done  at  Coquitlam.  Yale  Creek 
bridge,  a  steel  deck  plate  girder  structure,  stood  up 
though  half  the  west  abutment  went  out.  These  abut- 
ments were  masonry,  and  the  water  undermined  them 
so  that  the  bridge  remained  insecurely  suspended.  It 
was  dangerous  to  attempt  piledriving  work,  so  a  num- 
ber of  framed  bents  were  erected  under  the  steel  and 
the  bridge  jacked  up  into  place.  At  Quoyeek  Creek 
near  Kanaka,  the  eastern  limit  of  the  damage,  a  fill,  70 


or  80  feet  wide  and  200  feet  long,  went  out.  It  took 
90-foot  piles  to  drive  the  bents  for  the  trestles  put  in 
at  that  point.  East  of  North  Bend  another  fill,  125 
feet  long  and  40  or  50  feet  deep,  had  to  be  bridged 
by  a  pile  driving  crew.  China  Bar  was  the  location 
of  another  break,  where  a  165-foot  fill  40  feet  or  more 
in  depth  had  to  be  replaced  by  trestle.  At  5-mile 
creek,  east  of  Yale,  a  100  foot  trestle  now  replaces  a 
fill  25  feet  deep  Avhich  went  out.  And  so  down  the  list, 
details  might  be  given  to  show  what  had  to  be  done 
that  Canada's  great  railway  system  should  maintain 
its  traditions  of  uninterrupted  service. 

Service  Resumed   Quickly 

From  as  far  east  as  Revelstoke,  bridge  and  building 
crews  were  rushed  west  to  assist  the  men  of  the  coast 
division.  They  brought  their  own  pile-driver  while 
the  big  steel  driver,  which  was  working  at  Mission  at 
the  time  the  storm  broke,  was  sent  further  up  to  rush 
work  on  a  number  of  breaks,  leaving  Coquitlam  and 
Westminster  Junction  to  the  smaller  equipment  units 
and  to  the  assistance  of  such  coast  contracting  firms 


In  the  Wake  of  the  Flood! 


A<lvancc  pictures  from  the  Pacific  coast  specially  taken  for  the  Contract  Record,  illustrate  the  extent  of  the  damage  that  was  occasioned  h' 
the  Fraser  river  flood  of  October  28  and  29.  These  cuts  depict  the  bridge  on  the  North  Shore  Marine  Drive,  Vancouver,  after  the  waters  had 
subsided.     The  whole  structure  is  torn  asunder  while  entire  spans  have  disappeared. 
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as  Armstrong  &  Morrison,  T.  K.  Nixon  Construction 
Co.,  and  flu;  Fraser  River  Pile-Drivin<<  Co.,  all  of  which 
rendered  splendid  aid  in  the  emergency  . 

It  was  with  quiet  satisfaction  that  the  officials  and 
men  of  the  company  reached  the  successful  culmination 
of  their  labors  on  November  2,  when  at  G.;JO  the  track 
at  Coquitlam  was  reported  clear  and  trains  were  again 
despatched  from  Vancouver.  Three  hours  later,  at 
9.:J0,  the  reports  came  in  from  all  points  up  the  line 
that  the  track  was  clear  for  traffic  right  through.  Cis- 
co, the  eastern  boundary  of  the  trouble  area,  is  the 
point  where  the  C.P.R.  and  the  C.N.R.  cross  the  Fraser, 
the  former  to  the  south  bank  and  the  latter  to  the 
north  bank.  Lytton,  a  few  miles  further  east,  marks 
the  beginning  of  the  first  of  the  interior  "dry  belts" 
and  the  confluence  of  the  Fraser  and  Thompson  rivers, 
the  former  coming  from  due  north  and  the  latter  from 
the  east. 

To  the  men  of  the  bridge  and  building  crews  and  the 
personnel  hurriedly  gathered  together  for  the  work  of 
restoration,  the  officials  of  the  company  pay  high  com- 
pliment for  their  loyalty  and  untiring  efforts  to  get 
the  work  done  in  the  shortest  possible  time.  One  of 
the  features  of  the  whole  experience  is  that  not  a  life 
was  lost,  nor  a  train,  either  passenger  or  freight, 
wrecked.  This  is  the  more  remarkable  when  it  is 
remembered  that  the  numerous  high  fills  on  the  right- 
of-way  went  out  in  many  cases  with  no  warning,  having 
reached  the  point  of  saturation  from  the  gathering 
flood  waters  behind  them.  For  that  piroud  record  the 
C.P.R.  credits  the  efficiency  of  their  track  inspection 
«ervice.  In  many  cases  the  track-walkers  spotted 
impending  danger  and  warned  trains.  A  number  of 
passenger  trains  were  held  for  two  oir  three  days  at 
points  where  washouts  on  either  side  cut  them  off,  but 
in  no  ease  was  serious  inconvenience  caused.  And 
with  all  the  thousands  of  cars  of  freight  in  transit  no 
losses  were  sustained. 

Small  Streams  Became  Raging  Torrents 

From  definite  reports  it  would  appear  that  the  flood 
conditions  caused  by  the  heavy  rainfall  covered  the 
area  on  the  north  side  of  the  Fraser  River  to  Cisco, 
147  miles  from  Vancouver  by  the  C.P.R.  main  line 
and  thence  west  to  the  Gulf  of  Georgia.  The  Fraser 
River  from  Cisco  to  Hope,  80  miles  inland,  runs  almost 
due  south.  At  Hope  it  turns  sharph'  west  and  thence 
to  the  sea.  The  area  enclosed  in  that  huge  rectangle 
from  the  Gulf  of  Georgia  eastward  is  of  mountainous 
nature,  including  many  high  peaks,  and  the  valleys 
carry  immerous  large  streams,  all  of  which,  except 
those  draining  into  Howe  Sound  and  Burrard  Inlet, 
flow  into  the  Fraser  on  its  north  bank.  Principal  of 
these  are  the  Coquitlam,  Pitt,  Stave  and  Lillooet,  all 
of  them  with  a  large  drainage  area  in  which  are  numer- 
ous lakes  and  many  smaller  tributary  mountain 
streams.  Further  inland  are  such  small  streams  as  Yale 
Creek,  Five  Mile,  and  Quoyeek  Creek,  all  draining 
directly  into  the  Fraser  and  at  ordinary  times  quite 
small  streams.  Under  the  sudden  pressure  of  such 
heavy  precipitation  they  become  raging  torrents  in 
a  few  hours  and'  until  the  freshet  subsides  they  are 
beyond  control.  Into  Howe  Sound  flows  the  Cheaka- 
mus  River  at  S(iuamish,  always  an  unrulj-  stream  at 
best  of  times  and  difficult  of  control  owing  to  the  wide 
spread  of  tidal  flats  at  the  head  of  the  Sound.  Britan- 
nia Creek  also  flows  into  Howe  Sound,  and  on  the  south 
side  of  the  range  of  mountains  which  divides  Howe 
Sound  from  Burrard  Inlet,  three  large  streams,  Capi- 


lano,  Lyiui  and  Seymour,  flow  into  the  Inlet.  Thev 
are  important  as  they  furnish  the  domestic  and  indu- 
strial water  supply  for  Vancouver  City  and  all  the 
adjacent  suburban  municipalities,  including  those  on 
the  north  shore  of  the  inlet.  The  Coquitlam,  besides 
supplying  domestic  water  to  the  cities  of  New  West- 
minster and  Coquitlam  is  one  of  the  sources  of  power 
for  the  B.C.  Electric  Railway  Company.  On  Stave 
River,  thirty  miles  further  inland,  is  the  other  big 
hydroelectric  power  installation  which  serves  the  in- 
dustrial communities  of  the  lower  mainland  and  pro- 
vides motive  power  for  the  city,  inter-urban  and  rural 
electric  railway  lines  of  the  B.C.  Electric,  one  of  the 
most  extensive  systems  in  Canada.  Both  of  these 
power  sources  most  fortunately  escaped  any  serious 
damage,  though  some  of  the  high  tension  transmission 
lines  were  temporarily  down  through  freshet  condi- 
tions. 

Water  Main  Wrecked 

Coquitlam  river  which  created  such  havoc  for  the 
C.P.R.  at  the  same  time  wrecked  some  miles  of  the 
25-inch  steel  water  main  which  supplied  the  city  of 
New  Westminster  and  the  city  of  Coquitlam.  Though 
two  weeks  have  elapsed  the  damage  has  not  been  re- 
paired, even  partially,  but  a  temporary  supply  is  short- 
ly to  be  in  commission  from  Silver  Creek,  a  small 
tributary,  which  will  serve  till  the  main  can  be  rebuilt 
to  Coquitlam  Dam.  To  understand  the  extent  of  the 
damage  to  this  pipe  line,  which  was  some  12  or  14 
miles  long,  one  has  to  realize  the  character  of  the  deep 
valley  in  which  the  river  runs,  and  along  the  bank 
of  which  the  line  was  laid.  In  many  places  there  are 
sharp  declivities  to  the  river.  In  bther  places  the 
valley  broadens  out  and  for  that  reason  the  Coquitlam 
is  notorious  for  changing  its  course  with  every  high 
water  period.  In  places  where  the  pipe  line  followed 
a  high  bank,  the  recent  freshet  tore  away  the  support- 
ing terrain,  which  carried  the  pipe  with  it.  In  flat 
stretches  the  river  burst  its  banks  and  made  a  new 
channel,  in  several  places  cutting  right  along  the 
course  of  the  pipe  line  and  tearing  out  the  pipe. 

Some  idea  of  the  volume  of  water  suddenly  precipi- 
tated into  the  channel  of  the  Coquitlam  may  be  gath- 
ered from  the  statement  that  at  the  Coquitlam  Lake 
dam,  the  water  went  over  the  250  foot  spillway  in 
a  rushing  torrent  9  feet  mean  depth.  This  is  but  one 
of  a  hundred  mountain  streams  which  were  affected 
by  the  freshet.  The  Fraser  itself,  in  the  lower  stretches 
rose  9  feet  in  a  short  time.  That  is  less  than  half  the 
high  water  mark  of  the  June  freshet,  but  the  sudden- 
ness with  which  the  hundred  mountain  tributaries 
poured  their  flood  into  the  main  river  created  a  very 
different  situation  from  the  ordinary  gradual  rise. 

Just  how  near  the  city  of  Vancouver  and  the  Greater 
Vancouver  suburban  areas  came  to  being  without  a 
water  supply  in  the  way  that  the  City  of  New  West- 
minster suddenly  found  itself  on  the  evening  of  Oct. 
28th,  is  a  story  that  may  be  told  when  the  engineering 
department  of  the  city  completes  the  task  of  restoring 
and  rendering  safe  the  protection  work  which  was  the 
mainstay  of  the  city's  water  supply  mains  from  Capi- 
lano  and  Seymour  Rivers.  Both  these  sources  are 
mountain  streams  flowing  into  Burrard  Inlet  (Vancou- 
ver Harbor)  on  the  north  shore.  Several  large  mains, 
some  of  them  36  inches  in  diameter,  carry  the  supply 
from  head-works  situated  some  miles  up  from  salt 
water.  These  mains  connect  with  submerged  mains 
under  the  Inlet  which  carry  the  water  to  two  reservoirs 
at   high  points  on  the  Greater  Vancouver  area.     By 
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great  good  fortune  neither  source  nor  supply  mains 
were  put  out  of  commission,  though  the  head-works 
house  on  Seymour  Creek  was  almost  buried  by  gravel 
wash  carried  down  by  the  torrent. 

Prom  the  connections  which  serve  Burnaby  muni- 
cipality, water  from  the  Seymour  Creek  mains  was 
turned"  into  the  New  Westminster  city  mains  in  limited 
supply,  almost  immediately,  through  one  or  two  small 
distribution  mains  in  Burnaby  which  were  easily  con- 
nected to  complete  the  circulation.  Meantime  city 
engineer  Fellowes  had  a  large  emergency  crew  of 
men  organized  and  put  on  the  work  of  repairing  and 
protecting  the  Capilano  and  Seymour  mains.  This 
work,  like  all  the  restoration  following  the  flood 
damage,  is  still  under  way  and  will  occupy  some 
months.  North  Vancouver  city,  which  has  an  inde- 
pendent service  from  Lynn  Creek  experienced  tem- 
porary difficulties  from  blocking  of  the  intake  works, 
but  energetic  measures  to  clear  the  intake  soon  restored 
the  service  to  normal. 

Britannia  Beach  Disaster 

Britannia  Beach,  the  small  mining  town  peopled 
by  the  employees  of  the  Britannia  Mining  CK)mpany, 
was  almost  wiped  out,  with  the  regrettable  loss  of  :ir) 


lives,  and  the  injury  of  many  other  residents.  More 
than  half  the  houses  in  the  little  town  were  wrecked 
and  many  of  them  swept  into  Howe  Sound  by  the  force 
of  the  flood  watei-s  of  Britannia  Creek.  The  burst 
occurred  late  in  the  evening  and  many  of  the  unhappy 
people  were  in  bed.  So  sudden  was  the  onrush  of 
waters  that  little  or  no  chance  of  escape  was  afforded. 
So  far  as  at  present  ascertained  this  flood  was  caused 
by  the  waters  of  Britannia  Creek  being  impounded 
behind  a  very  high  fill  across  the  creek  valley  at  an 
elevation  of  nearly  2,000  feet  above  sea  level.  This 
fill,  on  which  a  mine  railway  crossed  the  ravine,  was 
completed  a  year  ago.  It  was  located  just  below  the 
dam  which  furnished  head  for  the  mine's  power  line. 
It  is  stated  by  those  appointed  to  investigate  the  matter 
that  the  culvert  at  the  bottom  of  the  fill,  which  was 
ami)le  to  take  care  of  the  run-off  from  the  dam,  became 
blocked  and  the  water  backed  up  till  the  deep  fill 
reached  saturation  point,  when  it  suddenly  broke  away, 
and  a  seventy-foot  wall  of  water  was  hurled  like  an 
avalanche  on  the  little  town  at  the  beach.  This  is 
the  third  disaster  the  mining  company  has  sustained 
in  a  few  years.  A  bad  mine  wreck  was  followed  last 
year  by  the  burning  of  the  large  concentrating  mill. 


House  Building    and   Unemployment 

Montreal  Conference  on  Housing  Conditions  Will  Ask   the   City 

Council  to  Take  Action — Erection  of  Homes  Considered  to 

be  a  Satisfactory  Way  of  Providing  Work 


Up  to  the  present  the  city  of  Montreal  has  refused 
to  take  up  the  share  of  the  Federal  grant  for  building 
workmen's  houses  allotted  to  the  city  by  the  Quebec 
government,  the  administrative  commissioners  declin- 
ing the  grant  on  the  ground  that  the  Act  was  not 
workable  in  Montreal.  A  new  council  is  now  in  power 
and  it  was  decided  at  a  meeting  held  in  Freeman's 
Hotel  on  November  18  to  make  another  attempt  to 
get  the  civic  authorities  to  take  steps  to  put  the  Act 
into  operation. 

The  meeting,  presided  over  by  Mr.  F.  Wright,  was 
attended  by  representatives  of  several  organizations. 
The  chief  speaker  was  the  Rev.  Father  Hingston,  who 
made  an  admirable  analysis  of  the  unemployment  situ- 
ation in  relation  to  the  building  trade,  arguing  that 
the  construction  of  workingmen's  houses,  aided  by 
a  subsidy,  was  the  best  method  of  solving  the  unem- 
ployment problem.  Some  of  the  speakers  made  strong 
complaints  against  the  trade  unions,  while  their  atti- 
tude was  as  strenuously  defended  by  others. 

The  chairman  briefly  reviewed  the  local  housing 
situation,  jjointing  out  the  acute  shortage  of  houses. 
It  was  estimated  that  only  14  per  cent,  of  the  people 
of  Montreal  owned  their  own  houses.  He  believed 
that  the  government  scheme  for  constructing  houses 
was  feasible,  provided  that  it  was  not  tied  down  by 
unnecessary  restrictions. 

The  Rev.  Father  Hingston  remarked  that  in  consider- 
ing the  unemployment  question,  three  problems  were 
involved — unemployment,  lack  of  houses,  and  the  idea 
of  people  obtaining  their  own  homes.  It  was  asserted 
by  some  that  unemployment  was  inevitable,  and  should 
not  be  interfered  with  by  artificial  means ;  further, 
that  the  present  position  was  a  very  bitter  but  good 
medicine  for  the  workers,  who  insisted  on  exorbitant 


wages  and  shorter  hours.  The  speaker  pointed  out  that 
the  housing  question  and  unemployment  formed  part 
of  the  economic  situation  which  extended  over  the 
civilized  world.  P'ather  Hingston  discussed  several 
suggested  methods  for  alleviating  unemployment,  and 
expressed  the  opinion  that  the  construction  of  houses 
of  the  cheaper  class  would  be  the  best  means  of  reliev- 
ing unemployment  and  at  the  same  time  solving  the 
housing  problem.  It  had  been  suggested  that  the 
building  of  roads  and  other  public  works  would  prove 
of  value,  but  he  pointed  out  that  such  a  scheme,  good 
as  it  was,  meant  increasing  the  public  debt  and  con- 
sequently taxation — an  objection  which  was  absent  in 
a  building  scheme.  In  his  opinion  it  would  be  essential 
for  government  or  civic  financial  aid,  in  the  way  of  a 
loan,  to  be  given  to  private  persons  who  would  build. 
At  present  building  was  retarded  because  there  was  a 
general  belief  that  the  cost  of  building  supplies  would 
be  still  further  reduced,  and  therefore,  it  would  be 
good  policy  to  wait  and  obtain  the  advantage  of  this 
lower  cost.  His  idea  was  for  financial  aid  to  be  given 
to  such  an  extent  as  to  establish  a  margin  of  safety 
for  those  willing  to  build.  He  estimated  that  in  Mont- 
real $70,000  a  day  was  lost  owing  to  unemployment. 
If  the  Government  could  by  means  of  a  loan  enable 
houses  to  be  built  and  so  relieve  the  situation  it  would 
be  much  better  than  the  complete  loss  involved  in 
giving  doles,  even  if  the  cost  was  above  normal.  Such 
a  scheme  was  economically  sound.  It  would  give  em- 
ployment to  a  very  large  number  of  people  not  only 
in  actual  construction  but  in  the  supply  of  necessary 
materials. 

Mayor  J..  Beaubien,  of  Outremont,  a  member  of  the 
Metropolitan  Commission,  referred  to  correspondence 
with  the  provincial  government  in  regard  to  aid  for 
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lioiisinf,'  sclienies.  The  aiisAver  Jmd  l)ecii  received  too 
liite  to  start  any  plans  in  eonneetion  witli  tlie  niiiniei- 
palities  under  the  jurisdietion  ot!  the  eomniission. 
Personally  Jie  doubted  the  wisdom  of  munieipalities 
engaginjf  in  building  operations  having  regard  to  pre- 
vious experiments. 

Labor  to  Blame  for  the  Situation 

Mayor  R.  M.  BaUantyne,  of  Montreal  West,  remarked 
that  even  if  buildings  were  put  up  at  a  loss  it  would 
be  better  than  giving  doles  which  represented  a  com- 
plete loss  to  the  community.  Mr.  BaUantyne  asserted 
that  wages  in  the  building  trade  were  too  high  and 
must  be  reduced.  Besides  that,  there  must  be  a  reason- 
able day's  work  for  a  reasonable  day's  pay.  In  his 
oi)iiuon  the  men  were  largely  to  blame  for  the  present 
situation. 

Mayor  Trieur,  of  Pointe-aux-Trembles,  stated  that  his 
municipality  had  tried  municipal  building  with  more 
or  less  success.  He  attributed  the  housing  difficulty  to 
the  high  price  of  land  in  Montreal,  and  expressed  the 
opinion  that  unless  this  is  changed,  it  would  lead  to 
the  growth  of  revolutionary  ideas. 

Dr.  Atherton  referred  to  the  difficulties  put  in  the 
way  of  solving  the  housing  question  by  the  Admini- 
strative Commission. 

Mr.  Lansing  Lewis  declared  that  the  reason  for  the 
(comparative  lack  of  building  was  the  high  cost  of 
labor.  The  trade  unions  were  trying  to  keep  up  the 
standard  of  wages  paid  during  the  war,  and  in  addition, 
the  men  did  not  always  give  a  fair  day's  work. 

Mr.  H.  A.  Ross  suggested  that  any  housing  scheme 
must,  to  be  a  success,  be  entrusted  to  private  initiative, 
even  if  aided  by  the  (iovernment.  He  believed  that 
the  contractor  should  reduce  his  profit  and  the  work- 
man give  the  best  that  was  in  him. 

Mr.  A.  Smith  stated  that  the  best  way  to  revive  the 
building  of  houses  was  to  exempt  all  improvements 
for  a  period  of  ten  years. 

Replying  to  Mr.  L.  Lewis,  Father  Hingston  stated 
tliat  the  question  of  high  wages  was  only  part  of  a 
vicious  circle.  The  fault  was  not  all  on  one  side.  He 
believed  that  the  circle  could  be  broken  by  means  of 
government  aid  for  constructing  houses. 

Mr.  ¥.  T.  Jones,  president  of  the  Canada  Cement  Co., 
declared  that  he  had  lieard  a  number  of  complaints 
conceriung  the  working  man,  but  there  were  faults  on 
both  .sides.  The  most  serious  factors  in  the  industrial 
situation  were  rail  and  coal  costs. 

Labor's  Attitude  Defended 
Mr.  R.  Lynch,  as  the  representative  of  labor,  strongly 
I)i-otested  against  the  attacks  on  the  working  people, 
lie  asserted  that  the  salaries  of  the  executives  of  large 
eoncerns  were  not  being  reduced,  and  there  was  no 
reason  why  wages  should  be  cut.  It  was  to  the  inter- 
est of  the  working  people  that  housing  conditions 
should  be  improved  and  further  building  carried  out, 
and  he  was  sure  the  unions  would  do  their  part  in  mak- 
ing any  scheme  a  .success. 

Mr.  A.  Drinkwater,  city  engineer  of  St.  Lambert, 
described  what  is  being  done  there  in  connection  with 
the  housing  grant  from  the  provincial  government. 
There  were,  he  said,  no  difficulties  in  carrying  out  the 
Act,  which  in  no  way  interfered  with  private  enter- 
pri;:!e.  The  municipality  did  not  engage  in  construc- 
tion work,  it  saw  that  the  money  was  paid  and  tlu- 
building  by-laws  observed.  A  loan  of  $700,000  would 
have  been  spent  in  18  months.  The  money  was  loaned 
to  individuals  and  to  building  companies".     "Within  13 


months,  l.'iO  dwellings  were  erected  or  in  course  of  erec- 
tion; ;{;{  houses  were  erected  by  individuals  and  the 
balance  by  seven  housing  companies. 

Mr.  Kobach  explained  a  .scheme  now  in  operation  in 
Montreal  for  building  standardized  houses  by  which 
the  construction  and  financing  costs  were  reduced. 
There  were,  he  stated,  several  hundred  applications  for 
houses  to  be  built.  The  Anglin-Noreross  Company  were 
the  contractors  for  the  houses. 

Mr.  Adlington  stated  that  it  was  proposed  to  carry 
out  a  scheme  for  building  workmen 's  houses  in  Model 
City. 

With  the  view  to  securing  practical  results,  it  wa.s 
decided  that  the  chairman  should  nominate  a  small 
committee,  the  members,  of  which  will  wait  upon  the 
mayor  and  city  council,  in  order  to  obtain  action  in  the 
du-ection  of  the  city  taking  up  the  federal  grant  for 
housing  purposes,  or  in  some  other  way  putting  into 
operation  a  scheme  for  the  construction" of  workmen's 
dwellings. 


CONSTRUCTION  CONFERENCE,  HAMILTON 
JANUARY  17-20 

The  fourth  anmial  conference  of  the  Association  of 
Canadian  Building  and  Con.struction  Industries  is  to 
be  held  in  the  city  of  Hamilton,  Ont.,  on  January  17  to 
M.  'Ihe  sessions  will  be  held  in  the  ball  room  of  the 
Royal  Connaught  Hotel.  At  present  it  is  impossible 
to  give  complete  details  of  the  programme;  however, 
the  intention  is  not  only  to  have  di.seus.sions  of  the  vari- 
ous vital  questions  which  have  arisen  in  the"  construc- 
tion industry  during  the  past  year,  but  also  to  include 
some  features  of  an  educational  nature  which  will  be 
of  utmost  interest  to  members  of  the  different  .sections 

In  regard  to  the  conference,  Mr.  J.  C.  Reilly  secre- 
tary of  the  Association,  writes:  "We  are  also  planning 
an  interesting  departure  at  this  conference  in  appor- 
tioning space  around  the  sides  and  back  of  the  confer- 
ence hall  to  our  manufacturing  and  supplv  members 
tor  exhibition  purposes.  This  feature  of  t"he  conven- 
tion will  be  in  charge  of  Mr.  E.  B.  Osborne,  the  secre- 
tary of  the  Hamilton  Association,  and  entrv  should  be 
made  with  hiin  at  the  earliest  possible  date. 
•  '"y'/e  jlaily  luncheons,  which  have  been  such  an  en- 
joyable feature  of  our  previous  conferences,  will  a^ain 
give  an  opportunity  for  some  of  the  leading  men  of 
Hamilton  to  address  the  visitors  to  their  city.  Other 
social  features  are  also  being  arranged. 

''We  feel  that  the  present  conditionsin  our  industry 
and  the  possibility  of  an  early  revival  of  construction 
ui  t  anada  should  mean  a  large  attendance  and  great 
interest  in  the  sessions." 

In  regard  to  the  proposed  exhibition,  Mr  ReUly 
writes  further:  "Exhibits  would  have  to  be  of  such 
a  nature  as  could  be  accommodated  in  this  room  and 
provision  would  have  to  be  made  to  prevent  defacine 
walls,  etc.  It  is  suggested  also  that  a  representative 
from  the  firm  exhibiting  should  be  in  charge  and  at 
some  stated  time  during  the  conference  proeeedinirs 
should  explain  the  products  of  the  firm  to  the 
delegates. 


AOENT  APPOINTED 

The  Orton  &  Stcinhreuner  Co.  of  Chicago,  manufac- 
uring  locomotive  cranes,  also  shell  and  orange  neel 
Duckets,  have  made  arrangements  with  the  P  C    Rioh 
mond  Machinery  Co..  117  West  Seco.ul  St..  .Salt  Lake 
^ity,  Utah,  to  represent  them. 
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South  Shore  Highway  from 
Montreal  to  Quebec 

Large  Gathering  Urges  the  Province  to  Build 

New  Road — S.  L.  Squire  Enunciates 

Road  Principles 

The  intense  interest  taken  by  the  people  of  the  pro- 
vince of  Quebec  in  the  good  roads  movement  was  dem- 
onstrated at  a  convention  called  together  at  Sorel, 
P.Q.,  on  Tuesday,  November  15th,  by  the  Chambre  de 
Commerce  of  that  town,  and  attended  by  300  repre- 
sentatives of  municipalities  situated  in  that  part  of  the 
province  lying  south  of  the  St.  Lawrence  River. 
Among  those  present  were  Mr.  Joseph  Beaubien,  presi- 
dent of  the  Quebec  province  section  of  the  Union  of 
Canadian  Municipalities ;  its  secretary.  Mayor  Prieur, 
of  Pointe  aux  Trembles;  Hon.  J.  L.  Perron,  Quebec's 
new  minister  of  highways,  and  Mr.  S.  L.  Squire,  of 
Toronto,  chairman  of  the  executive  of  the  Canadian 
Good  Roads  Association,  the  two  last-named  being  the 
principal  speakers  of  the  day.  The  object  of  the  gath- 
ering was  the  forwarding  of  the  movement  to  dupli- 
cate, along  the  south  bank  of  the  St.  Lawrence,  the 
splendid  highway  180  miles  in  length,  which  links 
Montreal  with  Quebec.  The  projected  south  shore  road 
would  have  its  terminals  at  St.  Lanbert,  at  the  south- 
ern end  of  Victoria  bridge,  and  Levis,  opposite  Quebec. 
Of  its  approximately  180  miles,  about  one-half  now 
consists  of  improved  road  surface,  but  there  are  many 
stretches  of  primitive  road. 

Should  Practice  Economy 

While  Mr.  Squire's  address  dealt  particularly  with 
Quebec's  highway  progress,  his  remarks  had  a  wide 
general  application.  It  was  no  part  of  the  policy  of 
the  Canadian  Good  Roads  Association,  he  said,  to  dic- 
tate or  even  suggest  to  any  province  what  highways 
it  should  or  should  not  build,  but  there  were  certain 
broad  principles  which  the  association  commended  to 
provincial  authorities  everywhere,  and  one  of  them, 
which  he  thought  applicable  to  the  project  under  con- 
sideration, was  the  unwisdom  of  allowing  isolated 
stretches  of  good  road  to  remain  without  linking  them 
up  so  as  to  provide  continuous  highways  connecting 
important  centres.  Going  on  to  enunciate  other  guid- 
ing principles  for  road  builders,  Mr.  Squire  advocated 
the  practicing  of  the  strictest  economy  consistent  with 
the  provision  of  roads  suitable  for  present-day  traffic 
needs  and  allowing  for  the  increased  immediate  use 
arising  out  of  the  improvement  and  out  of  anticipated 
developments.  Costly  and  ornate  boulevards  through 
the  country  might  come  later,  but  the  demand  of  the 
present  was  primarily  for  highways  of  a  permanent 
surface,  with  minimum  curves  and  gradients. 

A  province,  said  Mr.  Squire,  should  treat  its  high- 
ways as  a  productive  investment,  capable  of  returning 
substantial  dividends  to  all  classes  of  the  people.  Que- 
bec, he  pointed  out,  had  approximately  40,000  miles  of 
roads,  their  right-of-way  occupying  about  320,000 
acres,  which  at  the  moderate  estimate  of  $50  per  acre 
represented  a  land  value  alone  of  $16,000,000.  On  these 
roads,  prior  to  1912,  about  $40,000,000  in  money  and 
labor  had  been  expended,  and  since  1912,  when  the 
Quebec  Government  adopted  its  progressive  road 
policy,  $32,000,000  more  had  been  spent.  Quebec's  in- 
vestment in  roads,  therefore,  represented  almost  $80,- 


000,000,  and  this  heavy  investment  merited  protection 
by  an  adequate  sy.stem  of  maintenance.  In  this  con- 
nection he  suggested  as  a  model  the  Wisconsin  patrol 
system,  by  which  the  state's  roads  are  divided  into 
1,200  sections,  with  an  average  length  of  eight  miles  of 
road  to  each  patrol.  Under  this  system,  Wisconsin's 
secondary  roads  of  crushed  stone  and  gravel,  are  main- 
tained at  an  average  cost  of  $175  per  mile  per  annum. 
A  good  gravel  road,  well  maintained,  said  Mr.  Squire 
in  passing,  would  give  better  service  than  the  best 
macadam  rf)ad,  if  neglected  and  allowed  to  deteriorate 

Boads  Fundamental  to  National  Development 

Road  improvement  to  the  limit  justified  by  revenues 
and  resources  was  sound  provincial  policy,  Mr.  Squire 
claimed,  because  roads  were  fundamental  to  the  de- 
velopment of  a  province  or  a  nation.  The  difference 
between  savagery  and  civilization  was  largely  a  matter 
of  the  development  of  means  of  communication,  of 
which  roads  were  the  earliest  and  still  a  most  impor- 
tant example. 

Some  of  the  other  speakers  having  expressed  a  fear 
that  no  further  payments  would  be  forthcoming  from 
the  Dominion  Government's  $20,000,000  fund  for  high- 
way aid,  Mr.  Squire  declared  that  good  faith  required 
A  continuation  of  the  payments,  and  he  was  confident 
that  no  matter  what  jiarty  might  be  in  power  after 
December  6th,  the  agreements  between  the  Dominion 
government  and  the  provinces  would  not  be  treated  by 
the  former  as  mere  scraps  of  paper. 

After  representative  delegates  from  the  Vjarious 
municipalities  had  urged  the  claims  of  the  south  shore 
highway,  Hon.  Mr.  Perron,  in  a  brief  address,  promised 
that  the  government's  most  friendl.y  consideration 
would  be  given  it  early  in  the  new  year.  It  was  stated 
by  some  of  the  .speakers  that  they  represented  munici- 
palities having  a  combined  population  of  250,000,  which 
would  be  served  by  the  proposed  highway. 


Initiate  Public  Works  to  Solve 
Unemployment 

Associated     Boards   of   Trade   also   Deplore 

Canada's  Fire  Waste  and  Support  St. 

Lawrence  Shipway  Scheme 

As  a  solution  for  the  unemployment  problem,  the 
Associated  Boards  of  Trade  of  Ontario,  which  held 
their  eighth  annual  convention  at  Brantford,  Ont., 
recently,  will  suggest  to  the  Dominion  Government  the 
working  out  of  some  big  national  scheme,  to  be  shared 
by  all  the  provinces,  cities  and  towns  and  municipali- 
ties interested,  by  which  industrial  activities  would  be 
reopened  and  public  works  would  be  undertaken,  with 
a  view  to  spreading  the  work  over  the  Dominion 
evenly,  in  such  a  manner  that  the  greatest  amount  of 
employment  would  be  given  in  those  localities  where 
the  unemployment  problem  is  the  most  severe.  At  the 
same  time,  the  members  of  the  fifty-six  Boards  of  Trade 
went  on  record  as  being  opposed  to  the  dole  system  of 
handing  out  charity.  It  was  felt  that  some  systema- 
tized method  of  investigation  should  be  carried  out. 

Fire  Prevention 

The  question  of  fire  prevention  came  in  for  a  great 
deal  of  discussion,  the  cause  being  championed  by 
Messrs.  D.  A.  Cameron,  Arthur  Hewitt  and  W.  H.  Shap- 
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ley,  of  Toronto.  As  Mr.  Cameron  outlined  the  situa- 
tion, the  fire  ]os.s  in  Canada,  apart  from  forest  fires,  has 
reached  such  financial  proportions  that  it  was  now  the 
duty  of  the  Ontario  Government  to  instruct  the  fire 
marshal's  department  to  look  at  things  in  a  different 
light.  At  present,  it  was  claimed,  the  fire  marshal  ap- 
jieared  to  think  that  his  duties  lay  along  the  direction 
of  investigating  fires,  whereas  the  Boards  of  Trade  be- 
lieved that  a  great  deal  more  could  be  accomplished  if 
the  same  time  and  money  were  spent  in  fire  protection. 
In  supporting  this  attitude,  Mr.  Shapley  pointed  out 
that  with  proper  ])reventative  measures  some  $10,000,- 
000  could  be  saved  yearly.  The  Hydro,  he  remarked, 
went  to  an  investment  of  $100,000,000  to  save  $6,000,- 
000  yearly,  and  yet  the  government  is  doing  practi- 
cally nothing  to  save  that  $10,000,000. 

Deep  Waterways  Project 

Apart  from  immediate  Board  of  Trade  activities,  the 
convention  took  time  to  show  their  sympathy  for  the 
activities  of  the  Deep  Waterways  and  Power  Associa- 
tion, as,  after  hearing  the  appeals  of  0.  E.  Fleming, 
K.C.,  of  Windsor,  president,  and  Alex.  Lewi.s,  secre- 
tary, of  the  organization,  they  passed  a  resolution  ex- 
tending to  the  movement  their  fullest  endorsation. 

In  making  his  appeal  on  behalf  of  the  Deep  Water- 
ways Association,  Mr.  Fleming  declared  that  some- 
thing should  be  done  to  counteract  the  effects  of  Mont- 
real's attitude,  and  the  recent  resolution  of  that  city, 
which  i)ut  them  on  record  as  ojjposing  the  scheme. 
As  Mr.  Fleming  viewed  it,  Montreal  is  trying  to  create 
the  impression  that  the  New  England  states  and  all  of 
Quebec  are  against  it,  while  he  assured  the  convention 
that  they  now  have  six  New  England  states  solidly  be- 
hind the  movement,  and  that  Montreal  is  the  only  part 
of  Quebec  which  is  standing  out. 


Exhibition  of  Building  Sup- 
plies and  Materials 

Construction   Industry   of  Montreal  Behind 

Scheme  for  a  Large  Display  and 

Demonstration 

An  exhibition  of  builders'  supplies  in  the  spring  of 
next  year  was  the  project  which  was  put  forward  and 
discussed  at  a  recent  meeting  held  under  the  auspices 
of  the  Montreal  Builders'  Exchange  although  it  was 
stated  by  the  president,  Mr.  K.  D.  Church,  that  it  was 
not  the  intention  of  that  organization  to  assume  respon- 
sibility for  the  scheme  if  it  were  launched.  The  meet- 
ing was  composed  of  members  of  the  Exchange,  to- 
gether with  one  or  two  outside  but  associated  interests. 
Interest  in  the  matter  was  sufficient  to  lead  to  the 
formation  of  a  committee  which  is  to  approach  parties 
likely  to  be  attracted  by  the  proposition.  It  was 
suggested  that  the  exhibition,  if  it  were  carried  into 
effect,  should  be  essentially  Canadian,  but  this  idea 
did  not  find  favor,  as  it  was  pointed  out  that  one  desire 
was  to  attract  the  interest  of  American  contractors. 

Mr.  K.  D.  Church,  who  presided  at  the  meeting, 
explained  that  there  had  been  considerable  sentiment 
that  there  ought  to  bo  some  sort  of  building  demonstra- 
tion in  the  building  trades  iiulustry,  and  that  a  letter 
had  been  received  from  a  member  of  a  firm  which  had 
put  the  proposal  in  tangible  form. 

This  letter  from  Mr.  K.  C.  H.  Monks,  C.E.,  of  Monks, 


Manhard  &  Dawson,  engineers  of  Montreal,  was  then 
read  by  the  secretary-treasurer,  Mr.  David  Trotter. 
In  this  the  writer  pointed  out  the  need  for  a  public 
demonstration  in  the  nature  of  a  building  trades  exhi- 
bition. He  stated  that  through  daily  contact  with 
architects,  engineers,  contractors  and  owners,  he  had 
been  constantly  impressed  with  the  lack  of  information 
of,  and  familiarity  with,  the  various  materials  available 
and  methods  as  to  their  employment.  There  was  a 
constant  flow  of  materials  new  to  Montreal,  some  well 
proven,  others  of  doubtful  value,  which  were  finding 
a  place  in  various  structures,  occasionally  resulting  in 
disastrous  experiments  which  were  costly  to  the  owner 
and  damaging  to  the  reputation  of  architect  and  con- 
tractor. 

Mr.  Monks  added  a  few  verbal  explanations,  urging 
that  it  would  be  educative  to  architects,  some  of  whom 
hesitated  to  use  new  materials  and  inventions  of  which 
they  had  little  or  no  knowledge. 

Approval  of  Scheme 

Some  discussion  as  to  the  date  of  the  proposed  ex- 
hibition and  of  other  points  took  place,  and  a  resolu- 
tion was  moved  by  Mr.  W.  E.  Ramsay  to  the  following 
effect:  "Considering  the  fact  that  this  exhibition  will 
be  held  under  the  auspices  of  the  Builders'  Exchange, 
resolved,  that  the  secretary  be  instructed  to  issue  cir- 
cular letters  to  all  parties  likely  to  be  interested  in  the 
city  of  Montreal,  soliciting  their  support,  either  by 
contributing  or  by  subscription  for  space."  This  was 
seconded  by  Mr.  K.  C.  H.  Monks. 

A  proposal  was  made  by  one  member  that  the  ex- 
hibits should  be  100  per  cent.  Canadian ;  but  it  was 
pointed  out  that  there  were  some  useful  building  ma- 
terials peculiar  to  England  and  the  United  States  that 
should  be  admissible ;  also  that  the  contractors  wished 
to  see  American  visitors  coming  to  Montreal.  The 
chairman  suggested  that  this  point  could  be  held  over, 
as  the  main  thing  to  do  was  to  decide  on  the  exhibition. 

Mr.  R.  H.  MacDonald,  of  Ross  &  MacDonald,  speak- 
ing as  an  architect,  told  of  difficulties  frequently  ex- 
perienced by  his  profession  in  the  selection  of  ma- 
terials, and  generally  approved  the  project. 

The  motion  authorizing  the  preliminary  steps  was 
carried,  and  the  question  of  responsiblity  was  then 
raised;  but  the  chairman  held  that  the  Builders'  Ex- 
change could  not  assume  this.  It  must  be  upon  those 
who  were  more  particularly  interested  in  builders'  sup- 
plies. Ultimately  a  committee  consisting  of  W.  E. 
Ramsay,  J.  E.  Benoit,  J.  Anderson  and  K.  C.  H.  Monks 
was  appointed  to  sound  those  likely  to  be  interested 
and  to  report  back. 


3,690  MILES  OF  ASPHALT  STREET  PAVING  LAID 
IN  U.  S.  THIS  YEAR 

That  American  cities  are  making  tremendous  strides 
in  street  paving  is  indicated  in  records  from  city  engi- 
neers to  the  Asphalt  Association,  New  York,  which 
show  that  thirty  million  square  yards,  or  1,750  miles 
of  asphaltic  pavement,  thirty  feet  wide,  will  be  laid 
on  city  streets  this  year.  Reports  from  state  highway 
departments  indicate  that  23,000,000  square  j-ards  will 
be  laid  on  the  state  highways,  while  the  area  laid  in 
counties  and  other  districts  will  bring  the  total  to 
60,000,000  square  yards,  or  3,690  miles  of  asphalt  pave- 
ments 30  feet  wide.  This  will  be  an  increase  of  35  per 
cent,  over  the  yardage  in  1920,  and  is  sufficient  to 
build  an  asphalt  road  thirty  feet  wide  from  Augusta, 
Me.,  to  San  Francisco,  Cal.,  and  then  some. 
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Manufacture   of   Cast   Iron  Pipe    by 

Centrifugal  Methods 

Description  of  the  DeLavaud  Process  and  Machinery — Comparison  of 
the  Centrifugal  Product  with  the  Sand  Cast  Pipe 

By  F.  W.  Hudson,  M.  A.  8.  M.  E.,  AHsistant  tolhe  President,  National  Iron  Corporation,  licfore  tlie  Toronto  Brand),  K.  I.  ('. 

One  of  the  most  recent    inventions    of    interest    to  Analysis  of  Metal  in  Pipes 

miinieipal  engineers  is  that  of  Sensaud  de  Lavaud,  a  Analysis  of  metal  in  piiies 

French  engineer,  who,  by  utilizing  centrifugal   force,  _                               Sand  Cast             Machine  Cast 

has    perfected   a    machine   which   can   be    continually  o'V*^!"'  "nL  ^'JJL 

'      -,    ,  .  ,,     ,  i      •   1    •    .       *    u-  1    •  Sulphur 0()(>  .058 

operated  to  east  melted  material  into  tubing,  and  is  Phosphorus                           558                    .556 

now  being  used  in  several  countries  for  the  manufac-  Manganese 65  .63 

ture  of  east  iron  pipe  suitable  as  a  carrier  of  either  Comb.  Carbon 44  trace 

liquid  or  gas  under  high  pressure.  Graphitic  Carbon  2.91  3.30 

The  machine  for  producing  cast  iron  pipe  is  in-  Machined  test  bar^  from  the  two  pipe  showed  the 
genious  ill  design,  consisting  of  a  rigid  bed,  which  is  tensile  strength  of  sand  cast  at  16,500  lbs.  and  machine 
slightly  inclined  from  the  horizontal,  and  on  which  ^^st  at  34,900  lbs.  per  square  inch.  The  sand  cast  pipe 
at  one  end  is  mounted  a  stationary  frame  for  support-  ''t  opposite  sides  was  7/16  in.  and  9/16  m.  thick,  while 
ing  a  tilting  ladle  and  trough,  through  which  runs  the  the  machine  cast  pipe  showed  an  even  thickness  of 
molten  iron  to  the  interior  of  the  revolving  mold.  The  ''/s  i°-  ^"th  were  tested  to  destruction  in  hydraulic 
casing  containing  the  mold  is  mounted  on  wheels  and  Pi'f «« !  «and  cast  pipe  broke  at  1,200  pounds  and  ma- 
is  connected  to  a  hydraulic  cylinder,  which  imparts  ^'hme  cast  at  2,500  pounds  pressure.  The  results  of 
endwise  motion.  ^ —  ^  -r^-«««r»-««-j 

The  revolving  mold  is  water  cooled  and  has  an  im-  ""^ 
pulse  water  wheel  attached  at  one  end  and  is  supported 
l).y  two  sets  of  rollers,  which  are  carried  on  the  inside 
of  .the  casing.  The  bell  end  of  the  mold  is  extended 
to  act  as  a  guide  for  exact  centering  of  the  core 
which  forms  the  lead  groove. 

All  motions  of  the  machine  are   hydraulically  op- 
erated and  the  operator,  without  leaving  his  platform,  L^;w;ti 

has  perfect  control  of  the  tilting  ladle,  speed  of  mold,  M|DS^^V^9B^i^i^HW8^'=^^^ 
endwise  travel  of  casing,  cooling  water  around  mould 

and  trough.  *^Ti>  'Y7Z!C5^B'S-'^'^W!^^&    ■ 

The  tilting  ladle  supplies  iron  for  the  bell  end  first,  gjjl^^h^^j^^^^gg^jgjlN^^^JK---^?^ 

but  almost  simultaneously  with  the  first  iron  running  *                                           *" 
from  the  end  spout  of  the  trough  a  uniform  motion 
endwise,  or  away  from  trough,  is  imparted  to  the  casing 

and  mould  which  allows  the  molten  iron  to  be  evenly  The  structure  of  the  metal  in  sand  cast  pipe  (left)  and  in  centrifu- 

deposited  on  the  interior  of  the  fast  revolving  mould  ^^''^  cast  p.pe( right).  Magnification  100  times, 

for  the  entire  length.  tests  show  that  the  tensile  strength  of  machine  cast 

The  mould   being  water  cooled   causes  very  rapid  pipe  is  more  than  double  that  of  sand  pipe, 

cooling  of  the  pipe,  also  contraction,  which  allows  the  The  old  method  of  casting  pipe  in  sand  molds  with 

pipe  to  be  quickly  removed  and  the  core  inserted  in  sand  cores  frequently  produces  thin-sided  pipe,  which 

the  mould  for  the  next  pipe,  a  complete  cycle  in  the  are  not  alwavs  desirable  to  the  inspector ;  also,  the  pipe 

operations  requiring  approximately  four  minutes.  are  subject  to  blow  holes,  sponginess  and  shrinkage 

After  the  pipe  is  removed  from  the  mould  it    is  defects,  all  of  which  are  eliminated  in  machine  cast 

placed  in  a  special  oil-fired  furnace  in  which  it  is  con-  pipe,  which,  due  to  high  revolving  speed  of  mold  when 

tinuously  revolved,  ensuring  uniform  heat  treatment  the  iron  is  in  a  molten  state,  causes  it  to  be  so  dis- 

from  end  to  end  of  pipe.    This  completely  removes  the  tributed  that  the  outer  and  inner  surfaces  of  the  pipe 

slight  chill  about  1/32  in.  deep  caused  by  water  cooled  are  perfectly  concentric  and  being  subject  to  centri- 

mould,  and  leaves  the  metal  of  a  homogeneous  texture,  fugal  force  it  is  compressed  before  and  during  solidi- 

which  can  be  easily  cut  or  machined.     After  cooling  fioation. 

suflSciently  the  pipe  is  dipped  in  a  tar  preparation  and  The  tapping  of  machine  pipe  for  service  connections 

then  tested  and  inspected,  the  test  being  300  to  2,000  is   very   satisfactory   owing   to   the   toughness   of  the 

pounds  per  square  inch  hydrostatic  pressure  according  metal  and  certainly  that  thickness  is  not  subject    to 

to  customer's  requirements.  variation. 

A  comparison  of  the  tensile  strength  between  sand  The  non-corrosive  properties  of  this  pipe  are  de- 
cast  and  machine  cast  pipe  shows  very  interesting  scribed  by  Prof.  Gillespie,  of  Toronto  University,  whose 
results:  report  reads  in  part  as  follows: — "The  very  homogene- 

From   the   same   ladle   of   molten    iron   two    six-inch  ous  structure  characteristic  of  de  Lavaud  metal  would 

pipes  were  cast,  one  being  cast  by  the  sand  method  and  indicate  that  pipe  made  therefrom  will  possess  high 

the  other  in  pipe  machine,  with  the  following  results:  capacity  to  resist  corrosion,  especially  in  underground 
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service."  The  mai..r  accelerated  acid  tests  made  on 
this  product  siil)stiiiitiate  the  theory  of  Prof.  Gillespie. 
Pipe  made  under  this  process  is  comiuf?  into  general 
use  throuf^hout  the  world.  The  Stanton  Ironworks,  of 
Nottingham,  England,  control  the  patents  for  Europe 
and  the  British  Empire,  except  Canada,  and  the  United 
States  Cast  Iron  Pipe  &  Foundry  Company  the  patents 


for  the  United  States — these  are  the  two  largest  manu- 
facturer's of  cast  iron  pipe  in  the  world.  The  National 
Iron  Corporation,  of  Toronto,  owners  of  the  Canadian 
patents,  have  been  meeting  with  great  success  in  mar- 
keting the  pipe  in  this  country  and  are  now  increasing 
their  facilities  to  take  care  of  the  constantly  increasing 
demand. 


Can  the  Cost  of  Highways  be  Reduced  ? 

The   Highway   Division   of  the  Associated  General  Contractors  of 

America  Have  Drawn  up  a  Report  Indicating  the  Factors, 

Exclusive  of  Direct  Construction  Charges,  Which 

Increase  the  Cost  of  Hard  Surfaced  Roads 


To  build  a  system  of  hard  surface  roads  tiiat  will  carry 
the  country's  ('X])anding  rural  and  iiiterurban  traffic 
may  entail  a  prohibitive  financial  burden  unless  present 
construction  costs  are  reduced.  The  investment  in  im- 
proved highways  at  the  present  is  held  by  many  persons 
to  be  economically  unsound,  and  doubt  has  been  ex- 
pressed as  to  whether  the  taxpayers  would  continue  to 
vote  for  bond  issues  unless  a  greater  mileage  were  ob- 
tained by  their  appropriations.  To  bring  about  lower 
construction  co.sts  is  obviously  a  nmtter  of  vital  concern 
to  highway  departments,  and  it  is  also  an  important 
matter  to  construction  comjjanies,  who  will  profit  by  an 
increased  volume  of  work.  Through  united  action  by 
these  two  parties,  the  necessary  reductions  can  doubtless 
be  brought  about. 

It  is  generally  sensed  that  we  arc  about  to  emerge 
from  the  much-discussed  period  of  deflation  and  read- 
justment, and,  at  this  time,  the  outlook  indicates  that 
many  luiit  costs  which  were  once  well  established  have 
been  so  di.sarranged  that  they  cannot  I'cturn  to  their 
former  level  through  deflation  alone.  A  number  of  rea- 
sons for  this  situation  are  readily  discerned  :  Labor  scales 
in  the  basic  industries  producing  gravel,  cement,  asphalt 
and  other  materials  may,  with  labor  strongly  organized, 
remain  high  for  some  time  to  come.  Certain  material 
sources  have  been  depleted  and  production  at  other 
soTirees  is  moi-e  expensive.  Moreover,  the  action  of  gov- 
ernmental agencies  in  passing  laws  and  increasing  trans- 
portation rates  has  added  expense  to  construction  which 
is  entirely  independent  of  deflation.  These  things  have 
brought  about  a  new  economic  situation  and  therefore 
a  different  set  of  unit  construction  costs. 

Improve  Methods  and  Cut  Overhead 

Present  costs  may  undergo  some  additional  deflation, 
and  the  gradual  trend  of  labor  and  materials  through- 
out the  coming  period  may  effect  a  decrease ;  but,  to  bring 
about  the  substantial  reduction  needed  in  the  near  fu- 
ture, it  will  be  necessary  to  improve  construction  meth- 
ods and  to  cut  down  the  so-called  indirect  or  overhead 
expense.  Many  of  these  expenses  came  into  existence 
through  caiises  which  are  now  either  insignficant  or 
removed,  and  they  owe  their  continued  presence  merely 
to  the  lack  of  eo-oi)cration  on  the  part  of  engineers  and 
contractors. 

Numerous  items  of  expen.se  have  crept  into  highway 
work  by  creating  unnecessary  obligations  and  requiring 
over-rigid  guarantees.  They  have  increased  both  the 
direct  cost  of  production  and  the  eontingent  costs,  and 
it  is  in  these  two  fields  that  highway  departments  and 
contractors  can   most  advantageously  co-operate.     The 


department  can  assume  certain  obligations  more  eco- 
tiomieally  than  the  contractors  and  can  remove  certain 
cor.trik ;  ,ial  provisions  which  add  unneces.sary  expense 
to  a  contract.  The  contractor  can  then  eliminate  these 
uncertain  items  from  his  estimate  and  can  improve  the 
efficiency  of  his  methods.  When  this  is  accomplished  he 
can  submit  a  materially  lower  bid.  To  designate  some 
of  these  expenses  and  to  suggest  the  means  whereby 
they  ca!i  be  reduced  or  eliminated  is  the  object  of  this 
analysis. 

Possible  Cost  Reductions 

Items  of  road  building  cost  which  may  be  reduced 
by  joint  action  of  highway  departments  and  construc- 
tion companies  depends  upon  certain  contracting  prac- 
tices. These  practices  fall  naturally  under  the  follow- 
ing heads : 

1.  Receiving  bids  and  awarding  contractis. 

2.  Administering  contracts. 

:}.  Princijjles  of  contracts  and  specifications. 

4.  Matters  of  iegislaticm. 

The  various  expenses  arising  under  these  four  divi- 
sions are  discussed  from  the  viewpoint  of  contractors 
who  have  been  building  roads  extensively  during  the  past 
two  years. 

I.    Receiving  Bids  and  Awarding  Contracts 

Before  highway  construction  developed  into  its  pres- 
ent gigantic  proportions,  contracts  were  but  a  matter  of 
labor,  materials  and  a  small  amount  of  overhead.  Ma- 
terials were  usually  supplied  locally  and  transportation 
did  not  constitute  a  problem  of  any  moment.  Now, 
however,  the  situation  is  different.  Road  builders  must 
compete  with  other  industries  in  obtaining  materials, 
labor  and  transportation,  and  to  produce  economically 
they  must  conduct  their  operations  with  an  eye  to  the 
activities  of  those  industries.  This  means  that  they 
must  plan  far  ahead,  and  obtain  sufficient  work  to  in- 
troduce the  economies  of  quantity  production. 

The  crux  of  economical  road  building  is  a  full  sea- 
son's work  with  as  little  moving  as  possible,  but  this 
condition  cannot  exist  if  highway  contracts  are  split 
into  small  or  isolated  sections.  It  is  necessary  that  each 
outfit  be  placed,  wherever  possible,  on  a  section  large 
enough  to  furnish  a  .sea.son's  work.  Otherwise  several 
items  of  needless  expense  arise.  These  expenses  are  as 
follows :  , 

(a)  Lo.ss  of  striaght  time  salaries  and  production  time 
consumed  in  moving  from  one  project  to  another  and  in 
organizing  each  new  project. 

(b)  Extra   freight   charges   and   loss  of   production 
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time  through  delay  of  the  carriers. 

(c)  Extra  cost  of  setting  up  and  dismantling  the  plant 
between  projects. 

When  work  is  awarded  in  short  sections  on  which  a 
well-equipped  plant  cannot  be  used  advantageously, 
contractors  cannot  invest  in  modern,  efficient  plants. 
Unless  they  do  purchase  and  operate  such  equipment 
there  is  scarcely  a  possibility  of  securing  the  economy 
of  quantity  output. 

Full  Season's  Work  on  One  Job 

By  awarding  contracts  in  lengths  great  enough  to  pro- 
vide a  full  season's  work  for  a  modern  plant,  a  better 
utilization  of  the  construction  season  is  possible,  and 
the  items  enumerated  may  be  held  to  reasonable  propor- 
tions. Even  further  economies  of  this  nature  are  pos- 
sible when  contracts  are  awarded  well  in  advance  of  the 
actual  construction  season.  In  fact,  the  time  of  award- 
ing is  now  regarded  as  one  of  the  most  important  factors 
in  reducing  highway  costs. 

It  is  almost  universally  recognized  that  contracts 
should  be  awarded  in  the  fall  or  early  winter,  thus 
enabling  construction  companies  to  do  much  of  their 
preliminary  work  in  the  off  season  and  to  utilize  con- 
crete-pouring weather  for  increasing  their  pavement 
output. 

Pall  letting  is  a  practice  in  which'  many  engineers  and 
contractors  see  promise  of  great  economy,  and  a  gen- 
eral increase  in  the  efficiency  of  road  building  is  ex- 
pected through  its  adoption.  This  increase  of  efficiency 
and  a  corresponding  decrease  in  cost  are  made  possible 
by  the  following : 

(a)  A  nucleus  of  well-trained  men  retained  over  win- 
ter to  serve  as  a  skeleton  for  the  new  organization. 

(b)  Elimination  of  dead  time  for  permanent  field  or- 
ganization by  employing  them  on  preliminary  winter 
work. 

(c)  Elimination  of  one  shipment  of  the  plant,  which 
is  moved  direct  from  the  old  work  to  the  new  without 
going  into  the  contractor's  storage  yard. 

(d)  Adequate  time  for  investigating  and  planning. 

(e)  Better  transportation  service  during  early  months 
of  the  season,  with  possibly  preferential  freight  rates 
at  that  time. 

(f)  Lower  costs  in  the  basic  industries  on  account  of 
a  longer  production  season. 

The  total  influence  of  fall  letting  affects  so  many  fac- 
tors in  highway  work  that  it  is  difficult  to  foretell  what 
reduction  of  cost  it  would  bring  about,  but  contractors 
have  estimated  that  the  total  cost  of  highway  project 
could  thereby  be  reduced  five  or  ten  per  cent. 

II.   Administering  Contracts 

The  field  experience  of  contractors  has  shown  that 
most  dissensions  which  arise  between  representatives  of 
the  highway  departments  and  representatives  of  the  con- 
tracting companies  are  due  to  an  honest  misunderstand- 
ing. Unless  the  cause  of  these  misunderstandings  is 
removed  by  exchange  of  views  and  discussion,  they 
sometimes  develop  into  cankerous  enmity  which  inter- 
feres with  proper  execution  of  the  work.  Some  means  of 
providing  such  exchange  is  needed. 

To  encourage  a  mutual  understanding  of  each  other's 
problems  in  Iowa,  a  school  for  engineers,  inspectors, 
superintendeijits  and  foremen  was  established  prior  to 
the  beginning  of  new  work.  It  served  to  acquaint  each 
r-irty  with  the  difficulties  encountered  by  the  other  and 
thus  laid  the  groundwork  for  more  satisfactory  relations 
between  the  departments  and  its  contractors.     In  the 


Iowa  school  the  engineers  and  contractors  evolve  plans 
for  executing  the  work,  or  if  such  plans  have  already 
been  determined  they  see  that  all  parties  understand  the 
plan  and  encourage  suggestions  for  improvements.  They 
also  explain  many  of  the  questions  which  may  be  ex- 
pected to  arise  from  the  details  of  any  project  and  confer 
on  other  matters  of  mutual  interest  or  benefit.  This 
school,  it  was  found,  practically  removed  the  element  of 
personal  friction  and  misundei-standing,  and  undoubt- 
edly resulted  in  economy.  Similar  schools  will  probably 
result  in  more  satisfactory  contract  performance  if 
adojjted  in  other  sections  of  the  country. 

Another  step  towards  removing  many  difficulties  which 
ai'ise  in  the  field,  and  one  which  has  already  proved  valu- 
able, is  the  establishment  of  local  conferences  between 
engineers  and  contractors.  These  conferences  would 
investigate  local  conditoins  which  affect  the  work,  deter- 
mine economical  methods  for  doing  unusual  work,  or 
arrange  to  take  advantage  of  uiuisual  conditions  in  the 
locality  with  the  object  of  economizing  on  the  work. 
Such  conferences  conduct  discussions  that  lead  to  bet- 
ter economies  in  road  building  and  con.sequently  to  lower 
construction  costs. 
■♦ 
III.  Principles  of  Contracts  and  Specifications 

Contracts  and  specifications  have  frequently  been 
regarded  as  delicate  grounds  in  discussions  between 
engineers  and  contractors,  but  it  is  nevertheless  well 
understood  that  requirements  commonly  included  in 
these  documents  cause  unnecessary  expense  to  the 
province.  The  province  obviously  needs  certain  pro- 
tection and  certain  guarantees,  but  as  the  scope  of 
these  is  increased  it  adds  an  element  of  uncertainty 
to  the  cost  against  which  no  construction  companv  dare 
fail  to  provide  insurance.  This  insurance,  whether 
placed  with  an  insurance  company  or  carried  as  a  con- 
tingent expense,  increases  the  cost  of  roads.  Insurance 
of  this  nature  can  often  be  carried  more  economically 
by  the  province,  and  if  so  carried  would  make  possible 
a  reduction  in  the  cost  of  surety  bonds. 

Limit  Risks  to  Contractors 

If  the  risks  against  which  construction  companies 
are  required  to  furnish  protection  were  limited  to  those 
things  over  which  the  companies  can  exercise  some 
measure  of  control,  and  if  they  were  not  required  to 
assume  responsibility  for  damage  from  practically 
every  cause,  they  could  eliminate  from  their  estimates 
a  number  of  contingent  expenses.  Some  of  the  con- 
tingencies occur  so  rarely  that  the  cost  of  insuring 
against  them  can  be  more  economically  assumed  di- 
rectly by  the  government.  The  infrequent  occurrence 
of  a  contingency,  however,  will  not  justify  a  construc- 
tion company  in  failing  to  provide  insurance.  One 
occurrence  of  some  of  these  contingencies  is  sufficient 
to  bankrupt  a  construction  company  and  the  company 
must,  therefore,  protect  itself  financially.  This  the 
bonding  company  also  does  in  establishing  its  rate.  By 
eliminating  from  specifications  those  hazards  and  re- 
sponsibilities which  can  be  more  economically  assumed 
directly  by  the  province,  a  lower  rate  on  surety  bonds 
can  doubtless  be  obtained. 

Irresponsible  Bidders  Raise  Costs 

Bonding  companies  say  that  the  rate  could  be  fur- 
ther reduced  if  the  government  would  exercise  a  more 
comprehensive  interpretation  of  the  term  "respon- 
sible bidder."  The  ability  to  furnish  bond  is  inade- 
quate  proof   of   responsibility,    because    irresponsible 


THE  CONTRACT  RECORD 


1041 


bidders  do  obtain  both  highway  contracts  and  bonds, 
and  their  failures  raise  the  bond  rate.  If  the  highway 
department  were  careful  to  secure  bidders  who  are 
actually  responsible  the  rate  could  not  only  be  reduced, 
but  a  reduction  of  bond  could  be  made  as  sections  of 
the  work  were  completed  and  accepted.  The  savings 
thus  made  would  reflect  directly  in  the  construction 
estimate.  They  would  also  reduce  the  total  amount  of 
money  required  to  finance  the  work  and  hence  the  in- 
terest charges. 

Reduction  of  Interest  Charges 

Interest  charges  can  also  be  reduced  by  the  follow- 
ing procedure: 

(a)  Limit  the  percentage  obtained  by  the  province 
to  an  amount  which  experience  has  shown  to  be  neces- 
sary. 

(b)  Limit  the  money  retained  to  that  amount  held 
when  the  work  is  fifty  or  sixty  per  cent,  complete. 

(c)  Provide  for  a  specific  date  and  method  of  pay- 
ment upon  which  the  construction  company  may  depend 
— thus  eliminating  the  expense  of  emergency  financing. 

(d)  Return  certified  cheques  and  make  awards 
promptly  so  that  bidders  receiving  no  award  may  look 
immediately  for  other  work. 

Classification  of  Excavation 

Among  the  uncertain  factors  which  prevent  accurate 
estimating  is  the  matter  of  classifying  excavation.  A 
lack  of  accurate  classification  in  excavation  always  in- 
troduces an  uncertainty  which  will  not  allow  an  esti- 
mator to  get  down  to  the  bottom  price.  He  cannot  risk 
striking  hard  material  with  an  earth  price  and  if,  for 
example,  hard  i)an  or  a  stiff  gumbo  is  anticipated  and 
but  a  single  or  two-grade  classification  is  provided,  the 
price  must  obviously  cover  the  cost  of  such  material. 
If,  however,  a  classification  is  provided  which  segre- 
gates the  various  grades  of  material,  a  construction 
company  can  safely  bid  its  lowest  price  on  each. 

Similar  to  the  lack  of  classification  is  the  practice 
of  lumping  different  kinds  of  work  under  a  single  unit 
price.  In  all  such  cases  an  uncertain  cost  is  introduced 
which  does  not  permit  the  lowest  unit  prices.  The 
remedj^  is  obviously  to  separate  into  units  those  items 
which  vary  in  cost  and  can  be  determined  separately. 

Overhaul  Introduces  Uncertainty 

Still  another  uncertainty  is  caused  by  payment  for 
overhaul.  If  a  construction  company  is  obliged  to 
work  under  a  pre-determined  overhaul  price,  it  knows 
that  under  many  conditions  the  price  will  not  cover 
the  expense,  and  this  contingency  must  also  be  pro- 
vided for,  if  the  work  is  to  be  performed  at  a  profit. 

Likewise,  the  contract  provision  governing  changes 
in  the  work  usually  creates  a  dangerous  contingency. 
This  provision  allows  one  department  to  increase  or 
decrease  the  work  without  making  any  adjustment  in 
])rice  for  the  resulting  change  in  cost.  Every  qiuintity 
eliminated  carries  with  it  a  certain  portion  of  overhead 
which  stands  as  a  loss  and,  unless  the  construction 
company  is  assured  the  work  will  go  practically  as 
])lanued,  it  cannot  estimate  with  any  degree  of  accur- 
acy.   The  consequence  is  another  item  of  insurance. 

A  common  practice  in  estimating,  and  one  which 
finds  favor  with  state  highway  deiiartments,  is  to  place 
all  items  of  cost,  or  a  proportioiuite  part  of  them,  where 
they  properly  belong.  This  cannot  always  be  done  if 
the  so-designated  "percentage  of  profit  on  force  ac- 
count" is  based  only  on  direct  labor  and  materials. 


The  usual  percentage  allowed  is  the  same  as  that 
adopted  years  ago,  yet  any  engineer  knows  that  the 
proportion  of  direct  labor  has  decreased  while  the  indi- 
rect expense,  such  as  equipment,  has  increased.  The 
usual  percentage  does  not  always  cover  the  cost.  This 
the  construction  estimator  knows  and  must  take  care 
of  it  in  some  other  place.  Such  misplaced  cost  may 
in  the  end  bemore  expensive  for  the  province.  A  bet- 
ter plan  is  to  account  the  work  so  that  such  expense 
can  be  definitely  determined  and  settled.  For  this  the 
contract  can  readily  provide. 

One  other  saving  whi(di  the  contract  may  bring  about 
is  that  of  inspecting  materials  at  their  source.  Reject- 
ing faulty  aggregates  after  they  have  been  unloaded 
precludes  the  construction  company  from  recovering 
their  cost.  Inspection  at  the  source  would  eliminate 
the  waste  of  materials  rejected  on  the  work.  This  item 
of  expense,  like  various  other's  here  cited,  under  "Con- 
tracts and  Specifications,"  is  of  the  indeterminate  type 
and  it  is  not  possible  to  say  definitely  what  economy 
it  will  bring  about,  but  every  construction  company 
knows  that,  if  these  suggested  changes  were  instituted, 
it  could  and  would  submit  lower  bids. 

IV.  Legislation 

Highway  engineers  and  contractors  have  frequently 
agreed  upon  procedure  which  ought  to  be  followed  in 
building  roads  and  which  would  bring  about  lower 
costs,  yet  the  department  is  prevented  from  acting  on 
account  of  existing  laws.  Legislation  frequently  inter- 
feres with  proper  functioning  of  the  highway  depart- 
ment in  matters  of  which  the  department  is  best  able 
to  judge.  It  is  to  the  interest  of  both  department  and 
construction  companies  to  secure  a  repeal  of  such  legis- 
lation and  to  work  for  the  enactment  of  constructive 
laws  which  will  develop  proper  highway  systems. 

Several  specific  changes  in  contracting  practices, 
which  contribute  to  more  economical  work,  can  be 
brought  about  by  revising  certain  highway  legislation. 
The  changes  are : 

(a)  An  improvement  in  the  form  and  character  of 
road  securities,  which  would  facilitate  their  sale,  re- 
duce the  market  discount,  and  prove  a  saving  to  the 
province. 

(b)  A  repeal  of  laws  which  prohibit  pa>Tnent  for 
materials  delivered.  This  would  reduce  financing 
charges  and  permit  adequate  storage  of  material. 

(c)  Delegation  of  police  power  to  the  highway  de- 
partment's representatives.  This  would  enable  them  to 
regulate  freely  all  traffic  over  roads  under  construction 
and  would  enable  better  planning  of  plant  layouts  and 
avoid  much  interruption  of  work. 

Discussion  of  the  four  classifications  of  cost  reduc- 
tions which  are  possible  in  highway  work  is  based  upon 
the  experience  of  road  builders  during  the  last  two 
years. 

The  discussion  of  cost  reduction  as  developed  in  this 
analysis  is  based  upon  the  experience  of  construction 
companies  which  have  been  the  pioneers  in  high  type 
road  construction.  It  therefore  naturally  portrays  the 
situation  from  the  contractors'  point  of  view  and  may 
not  recognize  the  necessity  of  certain  practices  as  they 
exist.  For  this  reason  a  similar  analysis  should  be 
made  from  the  viewpoint  of  highway  departments. 
Two  such  studies  would  then  show  the  actual  possibil- 
ities of  cost  reduction  and  would  produce  a  satisfac- 
tory basis  for  action.  Once  having  agreed  upon  the 
proper  course,  engineers  and  contractors  could  un- 
doubtedly bring  about  lower  highway  costs. 
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Highway  Program  in  Ontario 
for  1922 

About  seventy-five  miles  of  permanent  pavement  will 
be  laid  by  the  Ontario  Department  of  Highvi^ays,  ac- 
cording to  plans  given  tentative  approval.  This  list, 
upon  which  tenders  will  be  called  early  in  the  spring, 
is  not  final,  as  it  stands,  but  it  represents  substantially 
the  work  of  the  government  has  in  view,  and  forecasts 
an  expenditure  of  at  least  $4,500,000.  The  sections  of 
the  provincial  system  chosen  for  next  season's  work 
include  39.95  miles  of  concrete  pavement,  25Vi  miles 
of  asphaltic  concrete  and  12.65  miles  of  bituminous 
penetration. 

In  addition,  the  plans  call  for  nine  miles  of  macadam 
roadway,  43.8  miles  of  macadam  base  course,  43%  miles 
of  earthwork  and  rockwork  and  a  considerable  amount 
of  other  construction,  including  the  Cooksville  subway, 
the  Bloor  Street  east  subway,  Binkley's  subway,  the 
filling  in  of  the  northerly  two  spans  of  the  Belleville- 
Prince  Edward  Bridge,  1,000  culverts  and  300  miles  of 
grading. 

The  Department  has  not  yet  completed  its  plans  for 
gravel  surfacing,  which  will  be  carried  on  extensively 
during  the  season,  largely  by  day  labor. 
Roads  To  Be  Improved 

The  roads  to  be  improved,  the  type  of  work  and  the 
mileage  are  as  follows : 

Concrete  pavement — G.T.R.  crossing  at  West  Hill, 
westerly,  3i^  miles;  Yonge  Street,  from  Mausoleum 
northerly  (alternative  tender),  5  miles;  Bloor  Street, 
from  Cemetery  west  to  Dundas  Street,  from  Cemetery 
west  to  Dundas  Street,  2  miles;  Main  Street,  from  east- 
erly limit  of  City  of  Hamilton  easterly  to  junction  with 
Stoney  Creek  Road  stone  stock  piled  at  Stoney  Creek 
Station,  G.  T.  Ry.),  4  miles;  St.  Catharines  easterly  to 
Welland  Ship  Canal,  3i/4  miles ;  Kitchener  to  Freeport, 

3  miles;  Guelph  northerly  to  Kitchener  Road,  0.6  miles; 
London  easterly,  3  miles;  Chatham  westerly,  4  miles; 
Oldcastle  easterly,  3  m.iles;  Windsor  City  line  to  junc- 
tion with  County  Road,  4  miles ;  Niagara  Falls  north- 
erly, 1.6  miles.     Total,  36.95  miles. 

Asphaltic  concrete  pavement — End  of  pavement  at 
Dunbarton  to  deviation  just  east  of  Highland  Creek 
Post  Office,  41/^  miles;  Yonge  Street,  from  Mausoleum 
northerly,' 5  miles  (alternative  bid),  one  tender  on  7- 
inch  loose  stone  compacted  Macadam  base,  one  tender 
on  5-inch  concrete  base  (mix  1-3-6) ;  top  of  Ancaster 
Hill  westerly  to  Wentworth  (stone  in  quarry  at  An- 
caster) County  line,  7l^  miles;  Winona  westerly  to 
junction  with  Stoney  Cr.  Rd.,  4  miles ;  Gait  to  Preston, 
iy2  miles;  Gait  to  Wentworth  County  line,  3  miles. 
Total,  25^^  miles. 

Bituminous  penetration — Green's  Creek  to  Orleans, 
3^2  miles;  Yonge  Street,  from  Toronto  City  line  north 
to  Mausoleum,  1-4  miles;  Clappison's  Corners  to 
Black's  Corners,  3  miles;  Welland  Ship  Canal  to  St 
David's,  434  miles.    Total,  12.65  miles. 

Macadam  roadway — From  Barriefield  north-easterly, 

4  miles ;  from  end  of  Macadam,  south  of  Peterboro, 
southerly,  5  miles.    Total,  9.0  miles. 

Macadam  base  course — Carling  Ave.,  from  Ottawa 
City  line  westerly,  4  miles ;  from  junction  of  Rich- 
mond Road  and  Base  Line  Road  (includes  grading)  to 
Stittsville,  5%  miles;  Cooksville  to  Brampton  (includes 
grading),  914  miles;  Dundas  Street,  from  east  limit 
Township   of  Nelson,  4  miles;  Niagara  Falls  toward 


Welland  (includes  grading),  8  miles;  Welland  westerly 
(part  of  stone  at  stockpile  at  Hewitt),  4  miles;  Jarvis 
westerly  (includes  grading),  4  miles;  Yonge 's  Mills 
easterly,  4.8  miles.     Total,  43.8  miles. 

Earthwork  and  rockwork — Bloor  St.,  from  easterly 
limit  of  City  of  Toronto,  easterly  (including  subway 
under  G.  T.  Ry.),  2  miles;  Dundas  Street,  from  west  of 
Cooksville  westerly  to  16-Mile  Bridge,  9%  miles; 
Kitchener  to  Stratford,  24  miles;  Guelph  easterly,  5 
miles ;  Preston  to  Freeport,  2.3  miles ;  Dundas  Moun- 
tain Road,  0.7  miles.    Total,  43%  miles. 


TORONTO     CONSULTING     ENGINEERING     FIRM 
OPENS  UP  IN  WEST  INDIES 

James,  Proctor  &  Redfern,  Limited,  consulting  engi- 
neers of  Toronto,  have  widened  their  business  connec- 
tions by  opening  an  office  at  32  Spry  St.,  Bridgetown, 
Barbados,  from  which  office  it  is  intended  to  serve  the 
British  West  Indies.  Mr.  John  Wilson,  formerly  of  the 
engineering  staff  of  the  Ontario  Hydro-Electric  Power 
Commission,  Niagara  Falls,  Ont.,  has  been  placed  in 
charge  of  this  office. 

It  is  the  intention  of  this  company  to  carry  on  a  cou- 
sidting  engineering  business  among  the  islands.  It  is 
also  their  intention  to  act  as  purchasing  agents  for 
municipalities  and  private  corporations  in  connection 
with  the  purchase  of  engineering  equipment,  etc. 

Mr.  E.  M.  Proctor,  managing  director  of  the  firm, 
will  leave  for  the  West  Indies  in  the  first  week  of  De- 
cember on  an  extended  business  trip  in  the  interests 
of  his  firm. 

Considerable  work  is  projected  throughout  the 
islands,  and  having  regard  to  the  fact  that  there  is  a 
preferential  tariff  in  favor  of  the  Canadian  trade,  also 
preferential  freight  rates  to  the  coast,  considerable 
business  should  be  opened  up  between  Canada  and  the 
West  Indies. 


LONDON  CONCRETE  MACHINERY  CO.  ACQUIRES 
BUSINESS  OF  THE  IDEAL  COMPANY 

The  London  Concrete  Machinery  Co.,  of  London, 
Ontario,  have  purchased  the  business  of  the  Ideal  Con- 
crete Machinery  Co.,  of  Windsor,  and  are  moving  the 
entire  plant  to  London.  The  Ideal  line  consists  of  the 
Ideal  concrete  block  machine.  Ideal  power  tamper  and 
ornamental  moulds.  The  concrete  block  machine 
makes  the  face  of  the  block  in  the  bottom  of  the  mould, 
allowing  the  blocks  to  be  faced  with  richer  material; 
it  also  uses  a  horizontally  withdrawn  core.  This  com- 
pany claims  the  control  of  the  basic  patents  covering 
these  features,  also  many  other  patents  in  block  making 
machinery. 

The  London  Concrete  Machinery  Co.,  who  already 
have  a  very  large  business  in  the  well-known  London 
line,  covering  concrete  mixers,  hoists,  pumps  and  other 
contractors'  equipment,  are  making  provision  for 
greatly  increasing  the  output  of  Ideal  concrete  block 
machines.  Their  new  catalogue  covering  this  line  will 
be  issued  about  December  1st  and  will  be  mailed  on 
request. 


ASPHALT  ROOFING  CO.  BUILDS  NEW  PLANT 

Toronto  Asphalt  Roofing  Manufacturing  Co.,  Ltd., 
Mount  Dennis,  Ont..  have  completed  plans  for  the 
erection,  beside  their  old  plant,  of  a  solid  brick,  one- 
storey  warehouse,  61  ft.  x  93  ft.  Tenders  are  being 
called  at  once. 


THE  CONTRACT  RECORD 


1043 


Cement  Gun  Lines  Mine  Shaft  Without 
Interfering  With  Operation 

Reinforced   Concrete  Lining   in   Upper   Part  With  Self-Supporting  Gunite 

Wall  in  Lower  185  Feet — Gunite  Shelves  Carry  the  Lining 

Which  is  Reinforced  With  Expanded  Metal 


Somewhat  unusual  methods,  described  in  a  recent 
issue  of  "Coal  Age,"  by  R.  H.  Gillespie,  were  employed 
recently  in  the  construction  of  a  permanent  self-sup- 
porting lining  in  the  hoisting  shaft  of  No.  1  mine  of 
the  Lake  Superior  Coal  Co.  at  Superior,  W.  Va.  The 
sinking  of  this  shaft  began  in  1906  and  was  completed, 
including  the  placing  of  the  timber  lining,  as  far  as  the 
Pocahontas  No.  4  bed — ^185  ft.  below  the  surface — in 
December  of  that  year.  Early  in  the  autumn  of  1910 
it  became  desirable  to  increase  the  depth  of  the  shaft 
so  that  the  Pocahontas  No.  3  seam  of  coal,  lying  240 
Ft.  below  the  surface  at  this  point,  might  be  available 
for  iiiiniug. 

Although  the  Lake  Superior  Coal  Co.  still  has  a  large 
acreage  of  coal  in  the  upper  measure,  little  mining  has 
been  done  in  the  No.  4  bed  for  a  number  of  years,  all 
operations  being  confined  to  the  lower  measure.    How- 


J;iil. 


Fig.  1.  Shaft  lining  of  concrete  and  gunite.  On  the  left  is  shown  the 
lower  186  ft.  which  is  gunited.  The  ^-in.  square  bars  in  the  gunite  shelf, 
or  ring,  are  bent  alternately  up  and  down.  The  section  on  the  right  shows 
the  concrete  lining  in  the  upper  part  of  the  shaft  where  support  of  the 
sides  is  needed.  It  also  shows  at  the  bottom  some  of  the  gunite  lining. 
Where  the  space  permits  a  board  is  set  as  backing  to  the  concrete,  and 
the  vacuity  back  of  the  board  is  filled  with  rock  fragmncnts  or  other  im- 
perishable material  as  shown  in  the  upper  part  of  the  section  on  the  right. 
Where  the  concreting  ended  a  footing  was  cut  in  the  rock  to  support  the 
lining  above. 

ever,  in  lining  the  shaft  throughout  its  entire  length 
with  concrete,  it  was  necessary  to  make  ample  provi- 
sion for  the  future  mining  of  the  upper  bed. 

Landslide  Discharges  Rock  Into  Shaft 
t'or  a  distance  of  4')  ft.  from  the  surface  the  shaft 
was  sunk  through  earth,  clay  and  loose  rock,  the  re- 
maining distance  to  the  bottom  being  through  hard 
rock   bearing   a   considerable   amount   of   water.     In 


March,  1914,  a  serious  landslide  occurred,  coming  from 
the  north,  or  uphill,  side  of  the  shaft.  This  closed  down 
the  mine  for  more  than  a  month.  During  this  time  the 
material  that  slid  into  the  shaft  opening  was  removed 
and  the  timber  lining  repaired.  One  of  the  chief  items 
of  repair  consisted  in  filling  up  in  the  rear  of  the  shaft 
a  large  cavity  made  by  the  moving  earth.  This  open- 
ing extended  northward  into  the  hillside  a  distance 
of  20  ft.  from  the  shaft  collar,  and  was  approximately 
35  ft.  in  depth.  More  than  three  carloads  of  green 
round  timber  were  used  in  the  building  of  cribs  adja- 
cent to  the  shaft  lining  on  the  north  side.  This  struc- 
ture was  then  packed  and  the  remainder  of  the  cavity 
filled  with  loose  earth. 

The  inside  dimensions  of  the  original  shaft  with  its 
timber  lining  were  14  x  20  ft.,  space  being  provided 
for  two  cage  compartments  and  a  pipe  gallery.  During 
the  summer  of  1919  the  condition  of  the  old  timber 
lining  became  such  as  to  make  extensive  repairs,  or  the 
substitution  of  a  new  lining,  imperative.  The  Superior 
company  accordingly  entered  into  a  contract  with  the 
Trayolr-Dewey  Contracting  Co.,  of  Allentown,  Pa.,  for 
the  installation  of  a  reinforced  concrete  lining  in  the 
upper  portion  of  the  shaft  and  a  self-supporting  and 
reinforced  gunite  lining  from  the  concrete  to  the  shaft 
bottom. 

"Work  on  relining  the  shaft  was  begun  about  Oct.  1, 
1919,  and  carried  on  continuously,  except  for  a  few 
interruptions  arising  from  slow  delivery  of  materials. 
It  was  completed  early  in  January  of  1920,  the  work 
being  performed  without  interfering  at  any  time  with 
the  operation  of  the  mine.  The  new  construction  work 
was  done  at  night,  the  shaft  being  utilized  for  hoisting 
during  the  day. 

The  concrete  lining  in  the  upper  section  of  the  shaft 
was  placed  first.  A  shelf  was  excavated  in  the  solid 
rock  at  a  depth  of  55  ft.  to  form  the  foundation  for  the 
concrete  side  walls.  The  work  was  attacked  in  sec- 
tions, the  advance  being  limited  in  each  case  to  the 
distance  between  a  pair  of  range  timbers.  All  the  old 
timber  lagging  and  vertical  posts  in  that  section  were 
removed  and  trench  braces  were  employed  temporarily 
to  take  the  place  of  the  posts  withdrawn.  Steel  rein- 
forcement consisting  of  3^-in.  square  corrugated  bars 
'was  then  placed. 

The  horizontal  bars  were  spaced  on  6-in.  centres, 
while  those  extending  vertically  and  serving  merely  as 
a  means  for  spacing  the  horizontal  members,  were 
placed  on  2-ft.  centres.  One-inch  rough  boards  func- 
tioning as  face  forms  were  than  attached  to  the  range 
timbers  and  the  concrete — composed  of  a  mixture  of  1 
part  cement.  2V2  parts  sand  and  5  parts  broken  stone- 
was  lowered  in  barrows  from  a  Ransome  mixer  at  the 
top  of  the  shaft  and  poured.  In  this  latter  operation 
care  was  taken  to  work  the  concrete  well  back  into 
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all  the  irregularities  of  the  rock. 

Concrete  Built  in  Five-foot  Sections 

In  this  manner  the  concrete  walls  were  carried  up  in 
sections  5  ft.  in  height,  the  range  timbers  being  re- 
moved as  the  concrete  was  brought  up  to  them.  In 
order  that  the  bottom  of  the  face  forms  on  succeeding 
sections  might  be  held  more  firmly  in  position,  heavy 
wires  were  cast  into  the  upper  portion  of  each  concrete 
slab. 

Rectangular  wrought-iron  plates,  y2in.  thick,  were 
bent  to  special  shape  and  cast  into  the  east  wall  at  5- 
ft.  intervals  to  serve  as  supports  for  the  cage  guides. 
Back  of  each  a  hand-hole  recess  was  formed  in  the 
concrete  to  permit  of  easy  access  when  renewal  of  the 
guides  became  necessary.  Each  end  of  the  bunton  tim- 
bers was  fitted  with  a  6  x  12-in.  steel  plate,  3  ft.  long, 
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Fig.  2.  North  PorUl.  On  north  side  of  shaft  looking  north  from  shaft 
at  180-ft.  level.  The  various  footings  and  the  floor  slab  were  cast  each 
in  a  single  operation.  Pier  steel  and  forms  were  then  placed,  each  pier 
constituting  a  monolith.  Forms  and  steel  were  then  placed  for  roof  slab, 
which   was   cast   integrally. 

bent  and  bolted  to  these  members  so  as  to  form  a  6  x 
41/^-in.  projection  which  rested  in  the  recesses  provided 
in  the  concrete  walls.  The  new  buntons  were  installed 
as  the  walls  were  carried  upward;  being  placed  as  a 
rule  about  12  in.  below  the  old  buntons. 

Throughout  the  portion  of  the  shaft  driven  through 
the  earth  and  loose  rock  all  the  old  timber,  cribbing 
and  packing  that  had  been  placed  after  the  landslide 
to  serve  as  a  footing  to  the  hill  slope  was  removed  in 
advance  by  the  men  constructing  the  new  walls.  In  its 
stead  other  material — mostly  ashes — was  used  to  fill  the 
void.  The  removal  of  the  old  timber  proved  to  be  a 
particularly  dirty,  tedious  and  dangerous  operation,  as 
every  kind  of  wood  refuse  was  encountered,  including 
many  green  logs  and  in  some  instances  stumps  of  trees. 
As  soon  as  the  concrete  walls  had  risen  above  the 
fir-m  rock  rough  back  forms  were  provided  so  as  to 
make  the  thickness  of  the  walls  not  less  than  10  in. 
When  these  walls  were  poured  all  space  back  of  them 
was  compactly  filled  with  ashes.  A  coating  of  gunite, 
about  1  in.  in  thickness,  was  then  shot  over  the  inner 
concrete  surface  for  the  purpose  of  filling  any  voids 
that  existed.  In  this  manner  the  s'lrface  was  thor- 
oughly sealed  and  made  waterpoof. 

Gunite  Shelves  at  Ten-foot  Intervals 
As  has  been  already  mentioned,  the  section  of  the 
shaft  that  had  been  sunk  through  the  rock  was  lined 
with  self-supporting  reinforced  gunite.  The  methods 
employed  in  this  construction  consisted  of  building  at 
10-ft.  intervals,  or  immediately  above  every  second 
range  timber,  a  gunite  shelf  approximately  10  in.  in 


thickness.  This  ledge  was  constructed  on  all  four  sides 
of  the  shaft.  The  work  was  accomplished  by  drilling 
lV2-in.  holes  in  the  rock  at  horizontal  intervals  of  about 
1  ft.,  into  which  were  grouted  %-in.  square  corrugated 
bars,  bent  and  hooked  in  such  a  manner  as  most  effi- 
ciently to  take  up  the  tension  and  engage  the  reinforce- 
ment in  the  gunite  slabs  that  were  to  be  constructed 
later. 

Rough  shooting  forms  were  then  placed  and  the 
shelves  shot  with  a  cement  gun.  The  faces  of  the 
shelves  were  left  rough  and  about  2i/2  in.  in  rear  of 
that  of  the  finished  lining.  In  providing  for  drainage, 
an  opening  was  formed  in  each  shelf  on  each  of  the 
four  sides  of  the  shaft  by  casting  in  a  short  piece  of 
3-in.  pipe  or  a  wooden  box  4  in.  square. 

Where  Rock  Was  Broken  Brackets  Were  Built 
When  rock  was  encountered  that  had  been  shattered 
so  far  back  from  the  finished  lining  as  to  make  this 
type  of  shelf  construction  impractical,  heavy  brackets 
were  cast.  These  were  generally  of  concrete  and  thor- 
oughly anchored  to  the  rock  by  means  of  %-in.  corru- 
gated bars  that  had  been  previously  grouted  into  holes 
drilled  for  that  purpose.  Prom  bracket  to  bracket  a 
reinforced  gunite  beam  was  formed.  This,  as  a  rule, 
was  about  10  in.  wide  and  of  varying  depth,  depending 
on  the  length  of  the  span.  Into  the  inner  face  of  the 
beam  y^  x  5-in.  machine  bolts  were  cast  with  heads 
projecting  1  in.  to  permit  of  fastening  the  reinforce- 
ment of  the  lining  slab. 

All  wooden  posts  were  then  removed  so  that  the 
range  timbers  were  supported  by  the  1-in.  material 
used  for  backing  during  the  shooting  operation.  Forms 
were  placed  for  gunite  posts  at  the  bunton  ends  and  at 
the  centre  of  the  east  side  of  the  shaft;  the  latter  to 
provide  a  body  of  gunite  within  which  the  iron  guide 
supports  could  be  embedded.     Where  the  posts  inter- 


Fig.  3.  South  Portal.  At  180  ft.  level,  on  south  side  of  shaft  looking 
south  from  shaft.  On  left  is  shown  appearance  where  rock  permits 
square  construction  and  the  concreting  method  where  the  rock  follows 
the  heavy  dotted  line.     For  cross-sections  and  erection  methods  see  Fig.  2. 

sected  the  range  timbers  4  in.  was  cut  away  from  their 
back  so  that  the  posts  would  be  continuous  from  shelf 
to  shelf.  The  thinner  sections  of  the  posts  or  the  points 
where  they  crossed  the  range  timbers  were  reinforced 
with  %-in.  steel  bars. 

Expanded  Metal  Reinforces  Gunite  Lining 
Backing  or  shooting  forms  were  made  of  rough  1-in. 
lumber  nailed  to  cleats  attached  to  the  range  timbers 
or  wedged  against  the  gunite  shelving.  These  boards 
were  spaced  from  6  to  12  in.  apart  and  covered  with 
tar  paper.  No.  13  expanded  metal  or  "steelcrete," 
which  formed  the  reinforcing  for  the  slabs,  was  then 
put  in  place  and  securely  fastened  to  the  bar  or  bolt 
anchors  already  mentioned. 

The  gunite  slabs  then  were  shot  to  a  finished  thick- 
ness of  3  in.  with  the  cement  gun  operating  under  an 
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air  ijrcssinc  of  from  30  to  50  lb.  per  s(iuiire  inch.  The 
gunite  was  conipcsed  of  one  part  cement  and  three 
parts  of  wiill-screened  sand.  As  in  the  ease  of  the  con- 
crete lining,  recesses  were  formed  in  the  gunite  for 
all  bunton  supports,  as  well  as  hand  holes  at  all  guide 
fastenings  along  the  east  side  of  the  shaft. 

Footing  Piers  Built  Out  From  No.  4  Bed 

Where  the  shaft  intersected  the  No.  4  bed — 180  ft. 
below  the  .surface — four  concrete  footing  piers,  each  14 
in.  wide  and  extending  from  4  to  7  ft.  from  the  shaft 
line  into  the  heading,  were  constrvicted  on  each  side  of 
the  shaft.  As  these  piers  had  to  be  cantilevered  be- 
yond the  edges  of  the  rock  in  order  to  reach  the  shaft 
lines,  they  were  heavily  reinforced  in  their  top  sections 
and  anchored  to  the  floor  with  steel  bars  set  deep  in 
the  rock.  On  these  piers  a  reinforced  concrete  landing 
slab  8  in.  thick  was  constructed.  Superimposed  on  the 
slab  and  directly  over  the  cantilevered  footing  piers, 
concrete  piers  10  in.  in  thickness  and  extending  from 
the  shaft  line  into  the  heading  from  4  to  6  ft.  were 
built. 

The  piers  support  a  reinforced  concrete  roof  slab 
which  serves  both  to  hold  up  the  roof  at  the  shaft  and 
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Fig-.  4.  Section  B-B  in  Fig.  £  and  8.  This  illustration  shows  how  the 
portals  are  brought  out  to  the  edge  of  the  shaft  and  are  bedded  with 
anciiors  to  the  rock  at  the  shaft  side;  also  how  the  gunite  of  that  part  of 
the  shaft  below  the  180-ft.  level  is  hung  as  a  curtain  from  the  portal  and 
is  sustained   by  a   gunite  ring  or   shelf. 

the  gunite  lining  at  the  top  of  the  portals.  In  order 
that  this  type  of  construction  might  be  the  more  easily 
carried  out,  1/2  ^  'o-m.  anchor  bolts  were  cast  in  place 
with  heads  projecting,  to  which  was  fastened  the  ex- 
panded metal  lining  reinforcement.  This  means  of 
suitjiort  for  the  lining  likewise  is  provided  in  the  face 
of  the  end  piers  and  the  landing  slabs.  Cut-off  walls 
were  constructed  at  the  back  of  the  landing  slabs;  these 
extended  down  to  the  rock  floor  to  prevent  mine  waste 
from  falling  down  the  shaft  and  behind  the  lining. 
Upon  removing  the  forms  from  the  reinforced  concrete, 
all  accessible  surfaces  were  sealed  off  with  a  thin  coat- 
ing of  gunite. 

Where  the  shaft  intersected  the  No.  3  bed— 240  ft. 
below  the  surface — concrete  was  built  from  the  mine 
floor  to  the  roof  as  in  the  bed  above.  In  this  instance, 
however,  the  gunite  shaft  lining  terminated  10  ft.  above 
the  roof,  as  the  last  10  ft.  of  the  shaft  was  lined  with  a 
concrete  wall.     This  lower  section  was  constructed  in 


the  same  manner  as  the  wall  near  the  surface,  except 
that  the  reinforcing  rods  which  were  used  in  the  upper 

sections  were  in  this  case -omitted. 

Water  Conducted  Freely  Behind  Lining 

When  the  relining  work  was  started  the  shaft  was 
extremely  wet,  particularly  the  upper  50  ft.  of  its 
length.  After  the  work  had  been  completed  no  water 
was  to  be  found  inside  the  lining  excepting  that  result- 
ing from  leaking  .steam  pipes  and  from  condensation. 
All  the  water  reaching  the  shaft  was  drained  from 
shelf  to  shelf  and  finally  led  from  the  lowest  shelf 
through  a  pipe  to  a  sump  where  pumps  were  located. 

The  intake  air  current  of  this  mine  passes  down  an 
airshaft  and  after  circulating  through  the  workings 
returns  through  a  crosscut  leading  directly  to  the  hoist. 
In  the  past  no  definite  steps  had  been  taken  to  prevent 
this  flow  of  gas-laden  air  from  coming  in  contact  with 
the  wires  serving  the  electric  locomotives.  At  the  bot- 
tom of  the  shaft  an  overcast  was  constructed  to  per- 
mit the  return  air  to  pass  to  and  up  the  hoist  shaft  in 
such  a  way  as  to  avoid  touching  the  electric  wires 
furnishing  power  for  the  operation  of  the  mine. 

At  the  north  side  of  the  shaft  bottom  and  opposite 
the  entrance  of  the  crosscut  mentioned,  six  concrete 
columns  each  12  in.  square  were  constructed  in  such 
locations  a.s  not  to  interfere  with  the  mine  tracks  and 
car  clearances.  On  these  columns,  together  with  the 
piers  supporting  the  north  side  of  the  shaft  lining,  re- 
inforced gunite  beams  were  built.  These  in  turn  sup- 
ported a  reinforced  gunite  floor  3  in.  in  thickness  at 
such  a  height  above  the  floor  of  the  mine  as  to  give  a 
clearance  of  6  ft.  6  in.  over  the  tracks,  leaving  a  height 
of  from  31/2  to  5  ft.  between  overcast  floor  slab  and 
mine  roof. 

The  lower  half  of  the  crosscut  was  shut  off  by  the 
construction  of  a  concrete  wall  extending  from  the 
track  level  to  the  floor  of  the  overcast,  so  that  the  space 
above  that  floor  could  be  utilized  for  the  admission  of 
the  air.  An  opening  was  left  in  the  wall  for  access; 
this  was  fitted  with  a  large  plate  door.  The  balance  of 
the  overcast  was  then  enclosed  by  gunite  walls  extend- 
ing from  the  floor  to  the  roof,  with  the  single  exception 
of  the  shaft  side.  Thus  the  gas-laden  air  passes  by  way 
of  an  overcast  to  the  hoisting  shaft. 

Lined  135  Lineal  Ft.  With  Gun  on  Surface 
While  sinking  to  a  depth  of  135  ft.  from  the  ground 
level  the  cement  gun  was  located  on  the  surface,  only 
the  nozzle  being  in  the  shaft.  For  the  remainder  of 
the  work  the  gun  was  moved  down  to  the  lauding  at 
the  No.  4  bed,  being  supplied  with  cement  and  sand 
lowered  on  the  cage. 

It  is  believed  that  the  old  range  timbers  left  in  place 
will  rot  and  in  time  fall  to  the^shelf  below.  As  this 
distance,  however,  will  in  no  ca.se  be  as  great  as  10  ft., 
no  damage  is  expected.  Because  of  the  nature  of  the 
work  and  the  difficulties  and  hazard  encountered,  prog- 
ress was  necessarily  slow.  Practically  all  of  the  work 
had  to  be  done  from  the  cage  and,  as  its  floor  dimen- 
sions were  but  7  x  12  ft.,  it  was  only  in  rare  instances 
that  more  than  four  men  could  be  employed  to  advant- 
age simultaneously. 


A  PAMPHLET  ON  THE  TARIFF 

The  Canadian  Manufacturers'  As.sociation  has  issued 
a  pamphlet  entitled  "The  Tariff,  Why  Canada  Needs 
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Handling  and  Renewal  of  Railway  Ties 

Committee  Report  Presented  at  the  Annual  Convention  of  the  Roadmasters  and  Mainten- 
ance of  Way  Association,  Chicago 

Records  kept  on  a  system  of  9,000  miles  of  road  for 
15  years  or  more  show  an  average  annual  renewal  of 
340  ties  per  mile  of  track,  or  an  average  of  10.63  per 
cent,  per  year.  This  is  an  enormous  item  of  expense 
and  is  probably  the  largest  single  item  in  railway 
maintenance.  Rails  are  taken  out  when  worn  and 
transferred  to  light-traffic  lines,  and  when  they  have 
served  their  life  there  they  are  taken  out  and  sold  for 
scrap  at  approximately  one-third  of  their  original  cost. 
But  not  so  with  ties,  for  every  10  years  must  see  an 
entire  renewal.  It  therefore  behooves  every  mainten- 
ance of  way  officer  and  member  of  this  Association  to 
conserve,  preserve  and  prolong  the  life  and  usefulness 
of  every  tie  in  his  railroad. 


Estimates  for  Tie  Renewals 

Practically  every  road  represented  in  this  Associa- 
tion has  some  method  or  system  of  inspection  to  deter- 
mine the  estimate  for  tie  renewals  for  the  coming  year 
(some  roads  have  very  elaborate  systems,  while  others 
are  simple,  plain  estimates,  all  tending  to  the  same 
end),  and  upon  this  inspection  or  estimate  ties  are 
allotted  and  bought  and  their  distribution  is  made. 

Great  care  should  be  exercised  in  making  this  esti- 
mate so  that  it  will  represent  a  true  condition  to  the 
management.  Data  concerning  tie  renewals  which 
have  been  preserved  and  estimates  for  a  series  of 
years  are  a  valuable  check,  for  which  such  data  an 
officer  can  determine  what  part  of  his  system  is  costing 
the  most  in  tie  renewals,  and  he  can  then  investigate 
the  causes  and  apply  the  remedy. 

Sometimes  apparently  excessive  estimates  are  due  to 
a  change  from  light  traffic  to  heavy  traffic  on  certain 
lines,  and  from  a  light  ballast  section  to  heavy  ballast 
application,  necessitating  heavy  renewals.  Also  a  more 
progressive  division  officer  sometimes  may  have  a  high- 
er standard  and  estimate  per  mile  than  the  traffic  on 
his  district  will  justify.  With  these  data  at  hand,  the 
officer  who  passes  on  the  final  estimates  and  allowances 
may  determine  intelligently  what  is  needed  for  the 
next  year's  renewals;  and  upon  this  final  estimate  or 
allowance  the  purchasing  agent,  supply  department  or 
distribution  office  arranges  to  purchase  and  furnish  the 
ties  to  the  various  districts  and  divisions  of  his  road. 

The  Supply  and  Distribution  of  Ties 

The  supply  and  distribution  of  ties  for  renewals  on 
roads  of  1,000  miles  or  less  which  have  the  tie  timber  on 
their  line  is  an  easy  matter.  But  for  a  large  system, 
where  the  majority  of  its  ties  must  come  from  some 
other  road  or  a  distant  part  of  its  own  system  and  go 
through  the  treating  plants,  be  reloaded  and  shipped 
to  the  various  divisions,  a  well-trained  and  systematic 
organization  is  required.  When  possible  to  do  so,  ties 
that  are  treated  should  be  surfaced  or  dapped  and 
bored  for  tie  plates,  as  it  saves  adzing  and  prolongs 
the  life  of  the  tie. 

The  purchase,  supply  and  distribution  of  ties  must 
interlock  one  year  with  another,  and  ties  must  be  com- 
ing to  the  road  every  season  of  the  year.  On  small 
roads  which  have  their  own  ties,  which  are  not  treated, 
it  is  preferable  to  leave  the  ties  in  the  original  piles  at 


the  source  of  supply  when  purchased  until  early  in 
the  spring  and  then  load  and  distribute  them  directlj' 
to  the  divisions  according  to  the  previous  estimates  and 
allotments,  so  that  the  work  of  tie  renewals  may  be 
started  as  soon  as  the  season  will  permit.  These  ties 
should  be  distributed  from  cars  to  the  various  sections 
as  needed. 

On  larger  systems  of  2,000  to  8,000  miles  of  road 
whose  supply  is  far  away  this  practice  cannot  be  done, 
for  ties  must  be  moving  through  the  treating  plants 
continually  and  be  handled  when  the  car  supplj^  and 
motive  power  can  be  utilized  to  the  best  advantage. 
Oftentimes  in  the  spring  and  summer  when  the  needs 
are  greatest  one  cannot  get  the  cars  or  engines.  He 
must  therefore  run  his  ties  through  the  treating  plants 
and  get  them  out  on  the  remote  divisions  early  in  the 
winter  and  spring,  when  labor,  ears  and  power  can 
best  be  spared  for  this  work. 

The  loading  of  ties  at  the  source  of  supply  can  be 
handled  more  economically  by  contract  than  with  sec- 
tion or  extra  gangs,  as  one  experienced  tie  loader  work- 
ing by  contract  will  load  more  than  two  average  section 
men  and  at  much  less  cost.  It  is  also  a  heavy  burden 
on  the  remote  division  or  territory  to  take  its  main- 
tenance forces  to  load  ties  for  other  districts.    ■ 

On  roads  where  the  necessity  does  not  require  it  ties 
should  not  be  scattered  along  the  track  during  the 
winter  for  next  summer's  renewals,  but  they  should  be 
unloaded  and  piled  in  small  piles  of  25  or  more  at 
convenient  points  for  distribution  by  push  car  in  the 
spring,  or  as  needed.  Later  in  the  spring  and  in  the 
summer  when  actual  renewals  have  begun,  ties  should 
be  scattered  from  cars  as  nearly  as  possible  where 
needed  to  save  handling  by  push  cars. 

Application  of  Ties  in  Track 

The  roadmaster  and  foreman  on  any  section  or  divi- 
sion should  and  does  know  what  his  allowance  and 
necessities  are  on  any  given  territory,  and  should  have 
his  ties  distributed  as  nearly  in  accordance  therewith 
as  possible.  Here  is  where  economical  methods  of 
application  come  in.  On  old  ballasted  or  dirt  track 
all  ties  needed  for  the  year  should  be  applied  at  one 
time  going  over  and  the  track  be  resurfaced  and 
dressed,  as  necessities  require.  The  practice  of  making 
three  or  four  applications  of  ties  per  year  over  a  terri- 
tory is  expensive  and  is  not  conducive  to  good  and 
economical  track  maintenance. 

Where  heavy  ballasting  or  reballasting  is  to  be  done 
ties  can  be  rencM'ed  more  economically  at  the  time  of 
ballasting,  especially  where  heavy  rock,  slag  or  cement 
ballast  is  being  placed  than  prior  to  the  ballast  work. 
On  many  lines,  on  account  of  weather,  soil  or  labor 
conditions,  it  is  necessary  to  rush  tie  renewals  to  the 
exclusion  of  other  work  during  certain  periods,  while  in 
the  southern  half  of  the  territory  represented  in  our 
Association  ties  may  be  renewed  at  almost  any  season 
of  the  year.  However,  even  in  that  territory,  it  is  pre- 
ferable to  renew  ties  between  the  months  of  March 
and  November,  devoting  the  time  during  the  winter 
months  to  other  equally  important  work. 

The  use  of  tie  tongs  prolongs  the  life  of  ties.  The 
insertion  of  picks  in  the  top  sides  or  surfaces  of  ties 
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No.  29 


Canada's  Contractors — H.  C.  Johnston 


One  of  the  most  interesting  developments  In  connec- 
tion with  our  engineers'  and  contractors'  series  has  been 
the  evident  attraction  of  the  construction  field  for  many 
men  of  scientific  training  and  experience.  The  desire  to 
build  seems  to  take  strong  hold  of  the  engineering  mind. 
Mr.  Harold  C.  Johnston,  vice-president  and  general  man- 
ager of  the  H.  C.  Johnston  Co.,  Ltd.,  general  contractors 
of  Montreal,  aiso  belongs  to  this  class.  He  was  bom  in 
Carleton  Place,  Ont.,  but  his  parents  later  moved  to 
Raleigh,  North  Carolina,  where  he  received  his  early  edu- 
cation, including  several  years  at  the  engineering  college 
there.  He  afterwards  returned  to  Canada  and  completed 
his  course  at  the  University  of  Toronto,  receiving  the 
degree  of  B.A.  Sc,  in  1910,  in  civU  engineering.  He  then 
spent  some  years  in  charge  of  engineering  and  building 
work  for  the  Canadian  Pacific  Railway  and  also  for  the 
Grand  Tnink  Pacific  in  the  West.  He  afterwards  held  a 
position  as  an  assistant  to  the  city  architect  of  Toronto, 
and  from  supervising  the  work  of  contractors,  he  finally 
became  a  contractor  himself,  doing  business  in  Toronto 
and  later  joining  the  contracting  firm  of  Anglins,  Limited, 
now  Anglin-Norcross  of  Montreal.  He  finally  organized 
the  contracting  firm  of  H.  C.  Johnston  Company,  Limited, 
who  have  been  carrying  on  a  general  contracting  business 
for  the  last  three  years.  Among  their  latest  contracts 
might  be  mentioned  the  Holt,  Renfrew  Company's  offices 


and  fur  storage  vaults,  costing  about  $200,000;  also  con- 
siderable work  for  the  Canadian  Car  &  Foundry  Company, 
and  the  R.  W.  Bartram  Company's  warehouse  just  being 


Mr.  HiiroldC.  .TolinHton 

completed  in  Montreal.  Mr.  Johnston  is  an  associate 
member  of  the  Engineering  Institute  of  Canada,  and  a 
member  of  the  Montreal  Kiwanis  Club. 


should  be  .strictly  prohibited,  as  this  practice  hastens 
decay  and  reduces  the  life  of  ties. 

What  has  been  said  above  of  cross  ties  is  equally 
applicable  to  switch  ties,  except  in  heavy  yards.  At 
outlying  points  switch  ties  should  be  inspected  the  same 
as  cross  ties  and  only  such  as  have  served  their  life 
removed.  Whenever  60  per  cent,  or  more  of  the  ties 
in  any  given  switch  are  to  be  removed  it  is  good  main- 
tenance to  remove  the  entire  set  and  use  the  good  ties 
taken  out  in  other  nearby  back  tracks  when  needed. 
In  yards  or  heavy  terminals,  interlockers  or  crossovers 
whore  traffic  is  heavy,  a  track  should  not  be  disturbed 
until  necessities  require,  and  then  reiu>wals  should  be 
(complete  and  permanent.  Any  good  ties  removed  can 
be  used  elswhere  with  light  cost  for  handling.  A 'com- 
parative statement  of  the  number  of  ties  removed  per 
nuin  per  day  and  per  month  ou  section  and  road- 
master's  districts  stimulates  renewals  and  lessens  the 
cost  per  tie.  However,  unless  watched  and  checked 
closely,  ties  are  often  removed  from  track  which  have 
a  year  or  more  life  in  them. 

Tie  renewals  can  be  made  more  economically  with 
a  small  force  of  eiglit  men  or  less  than  with  a  large 
f^'UTig  e.\('e])t  incident  to  tlie  application  of  ballast  and 
rail  laying,  and  even  these  gangs  should  be  split  for 
this  particular  kind  of  work.  In  heavy  renewals  or 
in  busy  terminals  the  interruption  of  traffic  should  be 
considered  rather  than  economy  in  maintenance. 
Proper  methods  of  spiking  and  careful  plugging  of 
spike  holes  extends  the  life  of  ties  and  saves  time. 

The  Piling  and  Disposition  of  Old  Ties 

This  is  no  small  item  of  exi)ensc  in  the  renewals  and 
is  a  legitimate  charge  to  this  account,  and  must  be  so 
considered.     The  increased  cost  of  labor  both  in  the 


maintenance  of  way  and  transportation  departments 
makes  it  prohibitive  to  load  and  haul  old  ties  into 
terminals  for  engine  wood,  as  was  done  in  years  gone 
by  and  one  must  get  rid  of  them  the  cheapest  and 
quickest  way.  In  terminals  they  must  be  hauled  out 
and  burned  or  given  away  for  quick  disposition. 

On  roads  in  the  west,  where  fuel  is  scarce,  farmers 
and  patrons  of  the  road  will  gladly  haul  them  away 
and  use  them  and  in  many  instances  render  some  valu- 
able service  for  them,  such  as  plowing  fire  guards, 
giving  right  of  way  for  snow  fences,  etc.  This  practice 
should  be  encouraged,  as  it  saves  time  and  monej',  and 
lessens  the  cost  of  tlie  renewals  and  encourages  a  kind- 
ly feeling  between  the  railroad  and  its  patrons.  How- 
ever, unless  these  old  ties  are  removed  in  a  short  time, 
thej'  should  be  piled  and  burned  and  the  right  of  way 
and  grounds  kept  clean. 

The  handling  and  renewal  of  cross  and  switch  ties 
covers  the  period  from  the  original  inspection  and 
estimate  until  the  final  work  is  done,  the  old  ties  re- 
moved and  the  track  and  grounds  dressed  up.  It 
requires  constant  supervision  and  attention  to  save 
time  and   timber. 


TO  PREVENT  CREEPING  OF  ASPHALT 
PAVEMENTS 

The  Asphalt  Association  has  begun  experiments  cal- 
culated to  remedy  and  prevent  in  the  future  such 
shoving  and  creeping  as  may  occasionally  develop  in 
asphalt  paving.  Engineers  of  the  U.  S.  Bureau  of  Pub- 
lic Roads  are  co-operating  with  the  Asphalt  Associa- 
tion in  the  work.  Cordial  co-operation  on  the  part  of 
city  engineers  is  also  being  encountered.  The  investi- 
gation promises  to  become  far-reaching  and  effective. 
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A  House  Plan  Suggestion 

One  of  a  Series  of  Designs  Presented  From  Time  to  Time  in  the  Contract  Record 


The  attractive  6-room  bungalow-type  residence 
illustrated  herewith  is  nearing  completion  on  West- 
lake  Ave.,  Danforth  district,  Toronto.  Buff  tapes- 
try brick,  with  stone  trim  above  and  below  all  win- 
dow and  door  openings  and  around  verandah,  is 
used  throughout  in  the  exterior  construction. 
Wooden  shingle  roofing,  stained  tile-red,  lends 
considerably  to  the  attractiveness  of  the  exterior 


room  is  9  ft.  9  in.  x  12  ft.  and  is  well  equipped 
with  built-in  cupboard  accommodation  and  ironing 
board,  and  is  wired  for  electric  range.  The  little 
room  shown  on  the  plan  between  the  hall  and  kit- 
chen is  for  coats,  etc.,  and  is  equipped  with  oak 
door  in  which  is  set  a  bevelled  plate  glass  mirror, 
the  full  length  of  the  door. 

The  upstairs  is  trimmed  throughout  with  chest- 
nut, plain  oak  floors  being  laid  in  every  room. 
There  are  two  bedrooms  and  sunroom  on  this  floor, 
the  two  bedrooms  at  the  front  of  the  house  being 
of  the  same  dimensions,  each  10  ft.  2  in.  x  14  ft. 
As  indicated  on  the  accompanying  plan,  the  bed- 
room on  the  north  side  of  the  house  will  contain  a 
tapestry  brick  fireplace,  the  same  as  in  the  living 
room  downstairs.  The  rear  half  of  the  upstairs 
plan  comprises  the  siuiroom,  bathroom  and  sepa- 
rate toilet.  The  walls  of  the  bathroom  and  toilet, 
are  of  white  oblong  tile,  half  way  up.  Convenient 
access  may  be  had  to  any  of  the  rooms  on  this  floor 
from  the  large  square  hall  at  the  top  of  the  stairs. 
Plenty  of  closet  space  is  provided  in  all  bedrooms. 

Provision  has  been  made  for  ample  lighting  of 
the  interior  by  both  natural  and  artificial  means, 
several  windows  of  the  French  casement  type  be- 
ing provided  on  all  sides  of  the  liouse,  while  each 
room  has  been  thoroughly  wired  for  electric  light 


appearance.  The  basement  occupies  the  full  area 
of  the  house,  is  floored  with  concrete  and  contains 
hot  water  heating  plant,  fruit  storage,  enamelled 
laundry  tubs  and  storage  space  for  coal.  The 
ground  floor  is  laid  with  quarter-cut  oak  flooring 
throughout,  with  the  exception  of  the  kitchen, 
where  pine  is  used.  Downstairs  trim  is  also  of  oak 
throughout.  The  front  entrance  opens  on  a  long 
hallway  running  the  length  of  the  living  room,  on 
the  left,  with  entrances  to  this  room  and  to  the 
kitchen,  as  shown  on  the  accompanying  floor  plan. 
There  is  a  built-in  seat  in  the  hall  situated  at  the 
foot  of  the  panelled  oak  staircase.  The  living  room 
is  the  largest  room  on  the  ground  floor,  13  ft.  x  14 
ft.,  and  is  equipped  with  sliding  doors  between  hall 
and  dining  room,  and  with  tapestry  brick  fireplace 
on  the  north  side  of  the  room,  as  shown  on  plan. 
The  dining  room  is  11  ft.  x  14  ft.  and  is  especially 
attractive  by  reason  of  the  beam  ceiling  plastered 
with  interior  stucco.  There  is  a  swinging  door 
connecting  this  room  with  the  kitchen.    The  latter 
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and  service.  As  seen  in  the  illustration,  a  double 
brick  garage  is  being  built  at  the  hear  of  the  house. 
Tapestry  brick  was  also  used  in  this  construction. 
The  builder  and  owner  of  this  very  attractive 
and  sturdy  bungalow  is  Mr.  Frankish,  Toronto. 
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ACTIVITY  IN  SAULT  STE.  MARIE 

Building  has  been  active  in  Sault  Ste.  Marie  during 
the  past,  season,  construetion  to  a  total  value  of  about 
$80(),()00  having  been  earried  out.  The  big  item  in  this 
expenditure  is  the  new  court  house,  which  is  nearing 
completion  at  the  present  time.  This  structure  is  of 
brick  and  stone  construction  and  will  cost  about  $400,- 
000  when  completed.  The  work  of  plastering  and 
interior  decorating  is  being  carried  out  at  the  present 
time.  Residence  building  played  an  important  part 
in  the  past  season's  activities,  it  being  estimated  that 
about  150  new  houses  were  erected.  A  start  has  just 
been  made  on  the  $250,000  Technical  School  and  the 
proposed  addition  to  the  High  School  there  will  cost 
$125,000. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Kire  losses  in  Canada  durini;  the  week  ended  November  16, 
are  estimated  by  the  Monetary  Times  at  $287,850,  compared 
with  $215,500  the  previous  week. 

It  has  been  announced  that  the  government  of  British  Col- 
umbia will  appoint  an  engineer  to  investigate  the  cause  of  the 
recent  disastrous  flood  at  Britannia  Beach. 

A  fire  at  Calgary  recently  destroyed  the  Woolworth  store 
and  Royal  Bank  building,  at  Central  Street  and  Eighth  Ave.,  re- 
sulting in  a  loss  estimated  at  $200,000.  The  double  fire  wall  on 
the  east  side  of  the  building  prevented  the  Are  from  spreading 
in  this  direction. 

The  city  of  Toronto 's  share  in  the  cost  of  paving  in  con- 
nection with  the  Transportation  Commission's  rehabilitation 
work  will  amount  to  approximately  $800,000  this  year.  This 
will  include  the  new  paving  on  the  Teraulay  Street  extension 
ami  the  repaving  of  CoxweH  Avenue  and  north  Yonge  Street. 

The  new  highway  bridge  connecting  Annapolis  and  Gran- 
ville, N.8.,  was  ofRcially  opened  recently  by  Hon.  H.  H.  Wick- 
wire,  provincial  minister  of  highways,  and  Mr.  A.  F.  McMillan, 
chairman  of  the  Highways  Board.  The  bridge  is  2,272  ft.  in 
length,  the  longest  in  the  province,  and  was  erected  at  a  total 
cost  of  $317,000. 

Erie  Hotels  Company  has  secured  a  charter  to  erect  two 
summer  hotels  at  Port  Dover,  Ont.,  at  a  total  expenditure  of 
iit  least  $100,000.  The  charter  gives  the  new  company  power 
to  erect  and  operate  hotels,  billiard  halls,  cafeterias,  auto  park- 
ing stations,  bowling  atid  tennis  grounds  and  every  conceivable 
sort  of  pleasure  device. 

It  is  reported  that  the  authorities  of  McMaster  University, 
Toronto,  have  practically  decided  on  Carroll's  Point,  near  Ham- 
ilton, as  the  site  for  the  proposed  new  university  building.  A 
proposal  was  approved,  at  the  last  Baptist  Convention,  to  move 
the  site  of  the  university  to  Hamilton,  and  a  committee  ap- 
pointed for  the  purpose  has  been  endeavoring  to  secure  a  suit- 
able location. 

The  ratepayers  at  St.  Thomas,  Out.,  recently  passed  a  by 
law  authorizing  the  expenditure  of  $100,000  on  the  erection  of 
the  Elgin  Memorial  HosT>ital.  The  estimated  cost  of  this  build 
ing  is  $1<)5,000,  the  former  figure  being  but  the  city's  share  of 
the  total  cost.  The  county  of  Elgin  will  be  asked  to  subscribe 
$50,000,  and  the  balance,  it  is  anticipated,  will  be  secured 
through  township  grants. 

Exterior  construction  work  on  the  new  Prince  Edward 
Flotel,  at  Windsor,  Out.,  has  been  completed,  and  work  on  the 
interior  will  bo  proceeded  with   throughout  the  winter  months. 


The  building  is  a  ten-storey  structure  and  will  repreient  an 
investment  of  approximately  $2,000,000.  It  is  exi)ected  that 
the  official  opening  will  take  place  some  time  in  June  of  next 
year. 

The  city  of  Toronto  is  planning  its  winter  program  of  con 
structicm  to  start  simultaneous  with  the  cessation  of  work  on 
the  Toronto  Transportation  Commission 's  rehabilitation  work. 
This  action  is  being  taken  to  absorb  as  many  as  possible  of  the 
men  now  engaged  on  the  latter  contract,  who  will  find  them- 
selves out  of  a  job  as  soon  as  the  real  winter  weather  sets  in. 
There  are  from  2,500  to  2,600  men  now  engaged  on  the  commis- 
sion's  work. 

The  Ontario  Government  has  decided  to  take  over  the  ad- 
ministration of  the  Toronto-Hamilton  Highway,  now  that  the 
entire  work  of  construction  has  been  completed,  and  has  asked 
for  the  resignations  of  the  members  of  the  existing  commission. 
No  reflection  is  cast  upon  the  administration  of  the  present 
commission  by  asking  for  their  resignations,  the  government 
simply  feeling  that  this  road  should  now  be  under  the  direct 
control  of  the  highways  department. 

A  new  .$600,000  hotel  is  rumored  at  Sault  Ste.  Marie,  Ont. 
The  matter  was  placed  before  the  local  Board  of  Trade,  who 
looked  favorably  upon  it  .and  will  bring  the  scheme  to  the 
attention  of  the  city  council,  Rotary  Club  and  other  local  or- 
ganizations for  consideration  shortly.  There  is  a  possibility 
of  incorporating  the  matter  in  a  municipal  by-law  to  be  voted 
on  by  the  citizens  at  the  coming  elections.  A  former  citizen 
of  thp  Soo,  now  situated  at  Montreal,  is  said  to  be  behind  the 
scheme. 

Some  interesting  figures  compiled  by  Mr.  S.  L.  Squires, 
chairman  of  the  executive  of  the  Canadian  Good  Roads  Asso- 
ciation, and  made  public  recently,  are  to  the  eflTect  that  prior  to 
1912  a  total  of  $40,000,000  was  expended  on  highways  in  the 
province  of  Quebec,  and  since  that  year  a  total  of  $.'50,000,000 
has  been  spent  on  this  system  of  roads.  The  number  of  foreign 
cars  entering  the  province  during  1920  totalled  34,435,  from 
which  a  revenue  of  $33,867,200  was  derived.  It  is  anticipated 
when  this  year's  total  is  compiled,  the  revenue  from  this 
source  will  total  approximately  $35,000,000. 


Personal 

Messrs.  James,  Proctor  &  Redfem,  consulting  engineers  of 
Toronto,  have  been  employed  by  the  town  of  Gananoqne  to 
supervise  the  paving  of  Main  Street  in  that  town. 

Mr.  W.  G.  Ross,  who  is  contesting  the  St.  .\ntoine  division, 
Montreal,  in  the  Conservative  interests,  recently  announced 
that  he  had  resigned  as  president  of  the  Harbor  Commission, 
in  view  of  his  candidature  for  Parliament.  Mr.  Ross  has  been 
president  of  the  Harbor  Commission  for  the  past  nine  years. 

Mr.  A.  R.  Whittemore,  of  MacLean  Building  Reports,  Lim- 
ited, Toronto,  addressed  the  Rotary  Club  in  that  city  recently, 
on  the  building  situation  in  Canada.  He  pointed  ont  the  im- 
portant bearing  the  construction  industry  has  on  the  employ- 
ment situation  and  spoke  very  optimistically  regarding  next 
year's  building  prospects. 


Trade  Incorporations 

Moose  Jaw  Engineering  Co.,  Ltd.,  with  head  ofBce  at  Moose 
.law,  Sask.,  capital  $20,000,  to  carry  on  a  general  engineering 
business. 

General  Transport  Co.,  Ltd.,  with  head  ofRce  at  Toronto, 
capital  $40,000,  to  carry  on  thp  business  of  road  contractors  and 
to  rent  motor  trucks  and  machinery  for  road  contracts. 

Frank  Barber  Jt  Associates,  Limited,  with  head  office  at 
Toronto,  capital  $200.00,  to  carry  on  the  businevs  of  civil  and 
structural  engineers.  Thp  firm  has  hitherto  been  known  as 
Barber,  Wynno-Robcrts  *  Seymour. 
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CONSTRUCTIONAL  ACTIVITY 

Period  of  November  23  to  November  29,  1921 

Dominion  Wide  Service  Excltuive  to  "  Contract  Record  &  Engineering  Review  " 


Waterworks,  Sewerage  and 
Roadways 

Fredericton,  N.B. 

i'.  J.  Veiiiot,  Minister  Di'pt.  Pub.  Higli- 
ways,  Prov.  Govt.,  Fredericton,  will  re- 
ceive tenders  until  Dec.  lOtli  for  contract 
No.  30,  roadwork  from  Indian  Village  to 
Long's  Creek  to  Rosborough.  Plans  at  of- 
fices of  Chief  Engr.,  Fredericton,  and 
Prov.  Govt.  Booms,  St.  John,  N.B.  Certi- 
fied cheque  for  $5,000  required. 

Ottawa,  Ont. 

Plans  and  estimates  will  be  prepared  for 
asphalt  resurfacing  Carter  St.,  Lisger  to 
Argyle  Ave.,  for  City.  A.  F.  Macallum, 
Commr.  of  Works. 

CONTRACTS  AWARDED 

Amherstburg,   Ont. 

General  contract  for  sewer  extension  ou 
Fort.  St.  for  Town  Council  is  awarded  to 
Pettypieces,  Ltd. 

Pcnticton,  B.C. 

General  contract  for  construction  of 
dam  and  overhauling  irrigation  system  at 
cost  of  $150,000  for  Kaleden  Estate,  Pen- 
ticton,  is  placed  witli  Robertson  &  Part- 
ners, 1004  Credit  Foncier  Bldg.,  Vancouver. 

St.  Lambert,  Que. 

Contract  for  concrete  pipe  for  Town  is 
awarded  to  Independent  Concrete  Pipe 
Co.,  Ltd.,  Huron  St.,  Woodstock,  Ont.  Con- 
tract for  laying  of  pipe  and  sanitary  sew- 
ers is  placed  with  Leger,  76-A  Rird  Ave., 
and  Tardiff,  60  Adam  St.  Project  will 
cost   $53,000. 


Railroads,  Bridges  and 
Wharves 

Sarnia,  Ont. 

Construction  of  ferry  lauding  is  con- 
templated by  Port  Huron-Sarnia  Ferry  Co. 
Chester  C.  Woods  and  Geo.  L.  Harvey, 
assoc.   architects,   219%    Christina   St. 

Cowichan  Bay,  B.C. 

Fraser  River  Pile  Driving  Co.,  Ltd.,  New 
Westminster,  B.C.,  are  awarded  general 
contract  for  construction  of  wharf  costing 
$8,017.21  for  Dominion  Govt.,  Dept.  Pub. 
Works. 

Moncton,  N.B. 

Plumbing  and  roofing  contracts  for  stor- 
age bldg.  costing  $8,000  for  C.  N.  Rlys., 
West  Main  St.,  are  awarded  to  T.  Johnston 
&  Co.,  Ltd.,  895  Main  St.,  Moncton,  and 
Barrett  Co.,  Ltd.,  Dennis  Bldg.,  Halifax, 
N.S. 

Sandspit,  B.C. 

General  contract  for  construction  of 
wharf  costing  $8,327.77  at  Moresby  Island, 
Queen  Charlotte  Group,  Skeena  District, 
for  Dom.  Govt.,  Dept.  Pub.  Works,  is 
placed  with  McDonald,  Watson  &  Wither, 
520  Sayward  Bldg.,  Victoria,  B.C. 

Steveston,  B.C. 

General  contract  for  construction  of  jet- 
ty  costing  $61,981   for  Dom.   Govt.,  Dept. 


Pub.  Works,  is  placed  with  J.  S.  Connell, 
Ltd.,  Vancouver. 

Tofino,  B.C. 

W.  L.  Thomson,  Ueluelet,  B.C.,  is  award- 
ed general  contract  for  construction  of 
wharf  in  Comox-Alberni  District  for  Dom. 
Govt.,  Dept.  Pub.  Works. 


Public  Buildings,  Churches 
and  Schools 

Langley,  B.C. 

Erection  of  school  is  contemplated  by 
Langlev  School  Bd.,  Murrayville,  Langley, 
B.C.  C.  E.  Hope,  Trustee,  614  Pender  St. 
W .,  Vancouver. 

Leamington,  Ont. 

Sketch  plans  are  prepared  for  church  to 
cost  $15,000  for  R.  C.  Congregation.  Pen- 
nington &  Boyde,  architects,  Bartlett 
Bldg.,  Windsor,  Ont. 

Owen  Sound,  Ont. 

Citv  Council  plan  alterations  to  City 
Hall."   Chas.  Gordon,  Clerk. 

Stevensville,  Ont. 

School  Bd.  No.  9,  Twp.  Bertie,  plan  to 
build  addition  to  scliool. 

Tilbury,   Ont. 

Community  Hall  costing  $8,000  is  being 
erected  by  R.  C.  Congregation.  S.  G. 
Kingslcy,  architect,  Chatham,  Ont. 

Welland,  Ont. 

Erection  of  school  is  contemplated  bv 
School  Bd.  L.  M.  Mathew,  secy.,  P.O.  Box 
47,  Weliand. 

White  Rock,  B.C. 

White  Rock  Methodist  Congregation  will 
erect  church.  Jas.  B.  Whitburn,  ardii- 
tect,  Westminster  Trust  Block,  New  West- 
minster, B.C. 

CONTRACTS  AWARDED 

Amherstburg,  Ont. 

Contract  for  latliing  and  plastering  for 
High  School  costing  $65,000  for  High 
School  Bd.  is  awarded  to  W.  Middledick, 
583  .Tanctte  Ave. 

Bumaby,  B.C. 

General  contract  for  erection  of  school 
for  Burnaby  School  Bd.  is  awarded  to 
Weeden,  Pierce  &.  Deacon,  2015  Kingsway, 
West  Burnaby,  B.C. 

Cap  de  la  Madeleine,  Que. 

Steel  contract  for  fire  station  costing 
$20,000  for  City  is  awarded  to  Dominion 
Bridge  Co.,  Ltd.,  Dominion  Station,  La- 
chine. 

Lemberg,  Sask. 

Carl  Bosleth,  Lemberg,  Sask.,  is  award- 
ed general  contract  for  erection  of  school 
costing  $6,000  for  Weisenberg  Separate 
S.  D.  No.  17,  Lemb&rg. 

Montreal,  Que. 

Roofing  and  sheet  metal,  and  plastering 
contracts  for  church  costing  $50,000  for 
Temple  Baptist  Church,  Bernard  and  Out- 
rcmont   Sts.,   are   awarded  to   Richardson, 


Sinuird  do  (,'o.,  745  Clarke  St.,  and  A.  T. 
Clark.  745  St.  Catherine  St.  W. 

Contract  for  steel  sash  for  addition  to 
Montreal  Jail  has  been  awarded  to  The 
A.  B.  Ormsby  Co.,  Ltd.,  Toronto. 

Additional  contracts  for  alterations  to 
church  costing  $10,000  for  St.  Alban's  Par- 
ish, are:  Brickwork,  Linfold  Bros.,  care 
of  gentral  •contractors,  Graham  &  Wind- 
sor, 745  St.  Catherine  St.  W.;  roofing, 
Hickev  &  Aubut,  93  Dominion  St.;  plaster- 
ing, A.  T.  Clark,  745  St.  Catherine  St.  W. 

Ottawa,  Ont. 

P.  Ackroyd,  416  Bank  St.,  has  electrical 
contract  for  addition  to  church  costing 
$6,500  for  Holiness  Movement,  5th  Ave. 
and  Monk  St.  Plastering  contract  is 
placed  with  Mr.  Weatherdon,  Bronson  Ave. 

Quebec,  Que. 

Jobin  &  Paquet,  Engr.,  28  Abraham 
Hill,  have  genieral  contract  for  construc- 
tion of  2  granite  towers  at  cost  of  $60,000 
on  Ste.  Foye  Rd.  for  Rev.  Fathers  du  St. 
Sacrement,  Ste.  Foye  Rd. 

St.  John.  N.B. 

Jno.  Flood  &  Sons,  109  Princess  St.,  have 
general  contract  for  repairs  to  St. -Joseph 's 
School  costing  $15,000  for  Bishop  LeBlanc. 
Sprlngdale,  Alta. 

K.  T.  Henderson.  2807  91st  Ave.,  Ed 
monton,  is  awarded  general  contract  for 
erection  of  school  for  Harmonien  S.  D.  No. 
3639. 

Toronto,  Ont. 

Plumbing  and  heating  contracts  for 
school  costing  $150,000  for  S.  S.  No.  26, 
York  Tw]).,  are  awarded  to  Purdv  Man- 
sell,  Ltd.,  03  Albert  St.,  Toronto. 

General  contract  for  erection  of  portable 
school  for  Upper  Canada  College,  Lonsdale 
Rd.,  is  placed  with  Goldie  Construction 
Co.,  Ltd.,  32  Cliurch  St. 

Wadena,  Sask. 

General  contract  for  erection  of  isola- 
tion hospital  for  Wadena  Hospital  Bd.  is 
awarded  to  North  American  Lumber  & 
Supply  Co.,  Ltd.,  Wadena. 

Westmount,  Que. 

Contract  for  interior  woodwork  for 
synagogue  for  Congregation  Shaar  Hasho- 
mayin  is  awarded  to  D.  M.  Long,  204  Wil- 
liam St. 

Windsor,  Ont. 

Electrical  and  plumbing  and  heating 
contracts  for  addition  to  Grace  Hospital 
costing  $150,000  for  Salvation  Army.  243 
Dougall  Ave.,  are  awardtd  to  McNanghton- 
McKav  Electric  Co.,  115  Sandwich  St.  W., 
and  Robert  Paddon  &  Co.,  43  Sandwich 
St.  E. 


Business  Buildings  and 
Industrial  Plants 

Chandler,  Que. 

Chandler  Machinery  Co.,  Chandler,  are 
erecting  a  general  bldg.  at  cost  of  $8,000. 
E.  Jones,  architect. 

Chateauguay  Basin,  Que. 

Erection    of   hotel    at    cost    of   $10,000   is 
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Next  Month's  Conference  of  the  Building  and 
Construction  Industries 

Frequent  reference  has  been  made  in  these  pages  to 
the  forthcoming  fourth  annual  conference  of  the  Asso- 
ciation of  Canadian  Building  and  Construction  Indus- 
tries in  Hamilton,  the  dates  for  which  are  January  17 
to  20.  It  will  ibe  remembered  that  this  association  was 
formed  in  the  period  of  re-construction  immediately 
at  the  close  of  the  war  with  the  idea  of  unifying,  as 
far  as  possible,  the  various  branches  of  construction 
activity  in  Canada.  Much  interest  has  been  aroused 
by  the  activities  of  the  association,  and  especially  by 
the  joint  conference  last  May,  of  representatives  of 
this  association  and  of  organized  labor  in  the  building 
and  construction  industry,  which  was  called  at  the  re- 
quest of  the  minister  of  labor. 

At  the  forthcoming  conference  it  is  expected  that 
delegates  will  be  present  from  all  parts  of  Canada,  for 
in  spite  of  the  depression  which  has  existed  many  of 
the  construction  activities  in  our  land,  there  is  a  feel- 
ing of  hope  that  this  will  soon  come  to  an  end  and  a 
new  era  of  activity  will  commence.  It  will  be  in  this 
spirit  that  the  conference  will  convene  and  discuss 
the  problems  which  are  bound  to  arise  as  soon  as  fi- 
nancial conditions  become  favorable  for  construc-i 
tion  work. 

A  new  feature  of  this  fourth  conference  will  be  an 
exhibit  of  the  products  of  the  manufacturing  and  sup- 
ply members  of  the  association.  The  meetings  are  to 
be  held  in  the  large  ball  room  of  the  Royal  Connaught 
Hotel  and  space  is  being  allotted  around  the  walls  of 
this  large  room  and  the  gallery  at  the  back  for  the  ex- 
hibition of  the  products  and  advertising  matter.  The 
exhibit  is  in  charge  of  the  secretary  of  the  Hamilton 


Association,  Mr.  E.  B.  Osborne,  36  James  btreet 
ioutn  and  promises  to  be  one  of  the  successful  fea- 
tures of  the  conference.  This  space  is  being  provided 
lor  the  manulacturing  and  supply  members  ot  the  As- 
sociation to  exhibit  their  products  without  charge. 

Another  departure  from  previous  conferences  will 
be  a  greater  emphasis  upon  the  educational  value  of 
the  sessions  to  the  members.  Arrangements  are 
now  being  made  for  addresses  by  experts  on  some  of 
the  very  practical  questions  which  tace  the  contrac- 
tor and  the  sub-contractor  in  his  endeavour  to  get 
business  and  to  execute  it  without  incurring  a  loss, 
it  is  also  expected  that  there  will  be  a  speiiker  of  out- 
standing importance  who  will  give  one  or  more  ad- 
dresses on  some  of  the  more  economical  aspects  of 
construction  followed  by  a  round  table  discussion. 

The  daily  luncheons,  which  have  been  such  a  plea- 
sureable  feature  of  the  past  conferences  will  again  be 
lield  each  day  and  programmes  have  been  left  in  the 
charge  of  the  Hamilton  .\ssociation  which  means  that 
there  will  be  live  and  interesting  speeches,  community 
singing,  and  other  special  features.  Time  will  also 
be  given  between  the  sessions  for  special  entertain- 
ments and  if  the  weather  is  favourable  it  is  hoped 
there  will  be  an  afternoon  of  curling. 

In  addition  to  the  general  sessions  a  provision  is 
made  for  special  meetings  of  the  general  contractors, 
trade  contractors  and  manufacturing  and  supply- 
men's  sections  to  discuss  their  special  problems. 

Further  announcements  will  be  made  as  various 
arrangements  are  completed.  A  special  appeal  is 
made  to  all  branches  of  construction  activities  in 
Canada  to  be  represented  at  this  conference.  Room 
reservation  should  be  made  at  an  early  date. 

American  Good  Roads    Congress  to  be  Held 
in  January 

Extended  discussion  by  noted  highway  engineers 
from  all  parts  of  the  United  States  and  Canada  relative 
to  design,  methods  and  materials  used  in  modem  high- 
way construction  will  form  a  large  part  of  the  program 
of  the  American  Good  Roads  Congress,  to  be  held  at 
the  Coliseum,  Chicago,  111.,  on  January  17-20  next,  un- 
der the  auspices  of  the  American  Road  Builders'  Asset- 
ciation 

Three  of  the  eight  sessions  of  the  congress  will  be 
devoted  to  a  discussion  of  new  methods  used  in  the 
building  of  asphalt,  concrete,  brick  and  other  modern 
pavements.  The  economical  construction  and  maintea- 
ance  of  the  cheaper  types,  such  as  waterbound  maca>- 
dam,  sand-clay,  gravel  and  earth  roads,  will  be  dis- 
cussed. 

One  session  of  the  congress  will  be  given  over  to  the 
consideration  of  problems  of  highway  finance  and  ad- 
ministration. Because  of  the  high  interest  rates  now 
prevailing  on  road  bonds,  approximately  ten  per  cent, 
has  been  added  to  the  cost  of  road  construction  from 
this  source  alone.  Increased  freight  rates  have  added 
a  like  amount.  Since  many  districts  are  fast  approach- 
ing their  permis.sable  bonded  debt  limit,  the  methods  of 
raising  and  expending  road  funds  are  becoming  vastly 
important  and  road  ofiieials  are  bending  all  their  ener- 
gies toward  securing  greatest  returns  for  expenditures. 

Invitations  to  the  congress  are  being  sent  to  nearly 
30,000  federal,  state,  provincial,  county  and  city  offi- 
cials, contractors,  engineers  and  business  men  in  the 
United  State  .sand  Canada.     It  is  expected    that    the 
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The  Outcome  of  the  Printers^  Strike 

It  is  now  six  months  since  the  publishers  of  the  "Contract  Record"  and  the  majority  of 
other  publishers  and  commercial  printers  in  Toronto  went  to  the  mat,  so  to  speak,  with  the 
International  Typographical  Union.  Frequent  inquiries  having  been  made  by  our  readers  as 
to  the  situation,  it  may  not  be  amiss  to  review  the  various  phases  of  the  strike  up  to  this  date. 

The  Typographical  Union  may  be  said  to  be  the  Union  de  Luxe.  The  railroad  labor 
organizations  fade  into  insignificance  when  compared  with  this  clever  aggregation  of  United 
States  officials  which  has  endeavored  to  control  the  printing  art.  Yet  their  very  strength  proved 
their  undoing.  More  men  can  stand  up  against  adversity  than  against  prosperity.  So  it  would 
seem  to  be  in  respect  to  unionism.  Arbitrary  demands  followed — virtually  a  closed  shop,  where 
no  man  could  work  peacefully  unless  a  member  of  the  union,  the  foreman  controlled  by  the 
union,  priority  laws  in  respect  to  employment,  etc.  The  wage  demand  was  $44.00  for  44  hours 
— an  increase  in  pay,  a  reduction  in  working  hours,  the  combined  factors  making  an  increase 
of  36  per  cent,  in  cost  of  production,  which  we  were  expected  to  pass  on  to  our  advertisers  and 
subscribers.  We  refused  to  agree  to  their  demands.  What  we  will  call  Scene  One  closed  with 
every  man  in  our  plant  walking  out  on  June  1st. 

In  the  intermission,  please  read  the  following  : 

In  the  Book  of  Laws  of  the  International  Typographical  Union,  in  effect  January  1st,  1921,  appears  the 
obligation  for  members  : 

"  Article  12,  Sec.  1  :  All  subordinate  unions  shall  have   an   article   in   their   constitution   which   shall 

read  as  follows  :   ' that   my  fidelity   to    the    union    and    duty    to    the    members 

thereof  shall  in  no  sense  be  interfered  with  by  any  allegiance  that  I  may  now  or  hereafter  owe  to 

any  other  organization,  social,  political,  or  religious,  secret  or  otherwise To  all 

of  which  I  pledge  my  most  sacred  honor.'  " 

The  opening  of  the  Second  Scene  found  the  men  on  the  streets,  picketing  the  plants,  a  few, 
perhaps,  downcast  because  forced  out  by  their  Indianapolis  officials,  but  the  big  majority  of  them 
beaming  v*nth  contentment  and  decidedly  "  chesty  "  because  of  the  assured  victory  in  a  few  days, 
or  a  few  weeks  at  most.  And  why  not  ?  For,  through  the  practice  of  closed  shop  rules,  non- 
union compositors  in  Toronto  were  almost  non-existent.  But  they  overlooked  at  least  three 
important  points — the  injustice  of  their  cause;  the  moral  influence  against  them  when  they 
attempted  to  show  that  "  Might  is  Right,"  and  the  determination  of  the  employers  to  conduct 
"  open  shop  "  in  future.  The  first  few  weeks  were  strenuous.  Getting  a  new  organization 
together  was  a  slow  process.  Our  publications  suffered  to  some  extent,  but  our  readers  and 
advertisers  everywhere  gave  commendation  for  the  stand  taken.  The  office  staff  turned  in;  some 
printers  were  procured  from  outside  ;  a  few  of  the  locals  drifted  back  to  their  positions,  and 
intensive  training  of  apprentices  was  inaugurated.  The  employers,  at  a  large  expense,  equipped 
a  school  for  compositors  and  it  was  not  long  before  they  began  to  benefit  by  the  product  of  this 
school.  New  pupils  were  sent  to  the  school  as  rapidly  as  graduations  were  made  therefrom,  with 
the  result  that,  without  the  assistance  of  the  compositors  who  went  out  on  strike,  the  48-hour 
plants  in  Toronto  are  almost  back  to  normal.  , 

The  tragedy  occurs  in  the  Third  Scene,  which  is  the  present-day  situation.  The  Indiana- 
polis organization  called  out  on  June  1st  something  over  700  compositors  from  the  Toronto 
employers  who  refused  to  grant  their  demands.  To-day  there  are  at  work  in  the  48-hour  "  open 
shops  "  604  compositors,  and  each  day  the  number  continues  to  grow.  These  shops  represent 
about  80  per  cent,  of  the  total  production  of  printing  in  the  city.  To  these  men  permanent  em- 
ployment has  been  guaranteed  as  long  as  they  perform  satisfactory  service.  What,  then,  of 
the  strikers  ?  Several  hvmdred  craftsmen  out  of  employment  and  only  a  few  positions  at  best. 
Misled  by  their  leaders,  living  on  day-to-day  promises  that  the  strike  was  about  to  end, 
encouraged  by  occasional  bonuses  to  strengthen  their  morale,  the  rank  and  file  have  been  kept 
in  the  dark  as  to  the  true  situation.  As  the  curtain  drops,  what  do  we  find  ?  The  "  open  shop  " 
firmly  established  in  the  printing  industry  in  Toronto  ;  the  employers  able  to  take  care  of  their 
work  ;  the  veil  lifted  from  the  eyes  of  the  strikers,  and  the  weaknesses  of  autocratic  leadership 
revealed  in  a  positive  but  painful  manner.    The  Winter  before  the  men  and  no  work. 

The  fight  of  the  publishers  and  employing  printers  in  Toronto  has  been  a  fight  for  prin- 
ciples, a  fight  against  arbitrary  rule,  a  fight  for  right.  It  should  encourage  employers  generally 
to  stand  out  for  the  "  open  shop,"  which  in  substance  means  the  right  of  every  man  to  be  per- 
mitted to  work  regardless  of  union  affiliations. 

Throughout  the  strike  the  "Contract  Record"  and  other  Hugh  C.  MacLean  publications 
have  appeared  regularly,  and,  with  the  exception  of  some  slight  interruption  at  the  outset,  on 
time.  Not  an  issue  has  been  missed.  The  publishers  are  very  grateful  for  the  courtesies  and 
consideration  extended  during  this  period. 
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Canada's  Engineers— A.  A,  Paradis 


There  is  no  branch  of  the  engineering  profession 
that  carries  with  it  such  an  opportunity  for  varied  ex- 
perience or  that  demands  such  a  great  measure  of  re- 
ponsibihty  as  municipal  engineering.  Indeed,  the  suc- 
cessful city  or  town  engineer  has  to  exercise,  in  the 
course  of  his  everyday  work,  an  acquaintance  with  a 
wide  variety  of  problems,  not  all  of  which  are  even  en- 
gineering, but  have  to  do  with  finance  or  other  phases 
of  civic  administration.  In  large  municipalities  where 
the  engineering  requirments  are  departmentalized,  en- 
gineers may  specialize  in  one  or  two  phases  of  munic- 
ipal work,  but  in  the  smaller  towns  or  cities  where 
the  amount  of  work  is  not  sufficient  to  warrant  seg- 
regation, the  municipal  engineer  must  be  a  man  of  all- 
round  ability,  having  at  his  command  a  ripe  knowledge 
and  experience  in  many  lines  of  engineering  activity. 
On  his  shoulders  rests  a  big  responsibility  2ind  indeed, 
in  many  cities,  he  is  the  mainspring  of  municipal  suc- 
cess. In  recognition  of  the  high  place  which  munic- 
ipal engineers  hold,  the  Contract  Record  has,  in  this 
series,  recorded  the  achievements  of  many  outstand- 
ing Canadian  city  and  town  engineers.  In  this  issue 
we  have  pleasure  in  adding  another  well  known  name 
in  the  person  of  A.  A.  Paradis,  city  engineer  of  Vic- 
toriaville,  P.  Q. 

Mr.  Paradis  was  born  in  1883  and  was  educated  in 
high  school  and  under  the  direction  of  a  private  pro- 
fessor   at    Montreal.       His    engineering    knowledge    is 


largely  a  matter  of  practical  experience,  for  he  entered 
the  service  of  the  National  Transcontinental  Railway 
in  1904  as  rodman  and  worked  his  way  up  through 
positions  of  greater  responsibility  during  his  ten  years 
connection  with  that  company,  from  1907  to  1914  being 


Mr.  A.  A.  Paradis 

engineer  in  charge  of  construction  on  that  road.  Since 
the  latter  date  he  has  been  consulting  and  city  engineer 
of  Victoriaville,  carrying  out  in  this  capacity  all  the  en- 
gineering activities  of  that  municipality. 


attendance  will  greatly  surpass  the  record  set  last  year 
and  that  the  congress  will  develop  a  clearer  undei*- 
standing  of  diverse  highway  problems,  so  road  officials 
may,  in  spending  their  funds,  secure  "more  roads  for 
less  money." 


sibly   from    the    west   coast   for   those   attending    the 
iiieeiing. 


Winnipeg  to  Have  the  Next  Annual  Meeting 
of  the  Engineering  Institute 

The  annual  general  meeting  of  the  Engineering  In- 
stitute of  Canada  will  be  held  at  Montreal  on  Tuesday, 
January  24,  1922,  at  ten  o'clock  a.m.  At  the  meeting 
the  formal  business  of  the  annual  general  meeting  will 
be  presented.  The  agenda  will  consist  for  the  most 
part  of  appointments  of  scrutineers ;  appointment  of 
auditors;  reception  of  reports  (a)  of  Council,  (b)  of 
Committees,  (c)  of  Branches;  new  business;  reports  of 
scrutineers  announcing  election  of  officers. 

The  meeting  will  then  be  adjourned  to  Winnipeg, 
February  21,  22  and  23,  where  unfinished  business  of 
the  annual  meeting  will  be  continued,  and  the  annual 
general  professional  meeting  will  be  held  under  the 
auspices  of  the  Winnipeg  branch.  The  program  of  the 
professional  meeting,  details  of  which  will  be  an- 
nounced later,  is  at  present  under  consideration  by  the 
Winnipeg  branch. 

The  Winnipeg  branch  anticipates  and  is  providing 
for  a  large  attendance,  and  it  is  sincerely  hoped  that 
many  members  both  east  and  west  of  Manitoba  will 
plan  to  be  present.  It  is  expected  that  special  arrange- 
ment will  1)0  made  for  a  train  from  the  east  and  pos- 


Toronto  Engineering  Firm  Expands 

Editor,  Contract  Record : 

In  the  last  number  of  the  Contract  Record  you 
have  listed,  under  Trade  Incorporations,  "Frank  Bar- 
ber &  Associates,"  to  carry  on  the  business  of  civil 
and  structural  engineers.  The  firm  has  hitherto  been 
known  as  Barber,  Wynne-Roberts  &  Seymour.  I  wish 
to  give  the  reason  briefly  for  the  change  in  the  name  of 
our  firm.  My  associates,  Mr.  Wynne-Roberts  and 
Mr.  Seymour,  are  remaining  with  the  firm,  without 
any  change  in  their  relations  to  it.  We  have,  how- 
ever, been  adding  new  departments  and  propose  to 
leave  ourselves  free  to  add  others,  and  the  heads  of 
the.se  departments  will  be  men  of  experience  and 
capacity  well  known  in  their  own  lines.  We  were. 
therefore,  faced  wjth  the  problem  of  either  inserting 
the  names  of  all  our  associates,  making  the  firm  name 
rather  too  long  or  leaving  some  of  the  names  out.  We 
decided,  therefore  to  leave  all  the  names  out  of  the  title 
exce|)t  one.  We  should  have  preferred  to  have  no 
individual  name  in  the  title,  but  there  seemed  to  be 
no  precedent  for  this  amongst  firms  of  professional 
meii.  I  need  not  mention  the  reasons  that  influenced 
us  in  applying  for  incorporation.  Of  late  years  the 
business  of  the  firm  and  the  consequent  responsibil- 
ity has  become  too  great  to  be  readily  handled  ex- 
cei>t  under  the  provisions  of  the  Companies'  .Act. 

Yours  very  truly. 

Frank  Barber. 
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Hydro^  Commission  Suggests  Schemes 
for  Developing |St.  Lawrence  Power 

Three  Plans  Presented]  to  the  International  Joint  Waterways  Commission 
for  Consideration — Recommended  Scheme  is  a  Two-Stage  Develop- 
ment, Providing   1,600,000  Horse   Power 


The  report  of  the  engineers  of  the  Hydro-elec- 
tric Power  Commission  ot  Ontario,  before  the  inter- 
national Joint  Commission,  which  has  just  been  pre- 
sented and  discussed  before  that  body,  brings  home 
to  Canadians  in  a  very  forcible  way  the  almost  in- 
calculai)le  value  of  the  water  powers  of  the  St.  Law- 
rence River.  We  have  teen  taught  to  look  upon 
Niagara  Falls  as  the  greatest  power  centre  in  the 
world  and  yet,  in  the  St.  Lawrence  we  have  develop- 
ment possibilities  equal  to  more  than  twice  those  of 
Niagara  Falls,  and,  so  far  as  may  be  judged  by  a  study 
of  the  estimates,  the  cost  of  development  will  certainly 
not  exceed  that  of  present-day  development  at  the 
latter  site. 

Roughly  speaking,  the  water  power  possibilities 
of  the  St.  Lawrence  River  may  be  divided  into  three 
separate  sections : 

(1)  From  the  head  of  the  Galops  Rapid  to  the 
foot  of  the  Long  Sault  Rapid,  that  is,  approximately, 
from  I'rescott  to  Cornwall,  including  the  Galops  and 
the  Rapide  Plat,  a  fall  at  Farran's  Point  and  the  Long 
Sault, 

(2)  From  the  head  of  the  Coteau  Rapid  to  the  foot 
of  the  Cascades  Rapid,  and, 

(3)  From  the  head  of  the  Lachine  Rapid  to  Mon- 
treal Harbor. 

These  three  reaches  are  separated  by  two  river  ex- 
pansions, known  respectively  as  Lake  St.  Francis  and 
Lake  St.  Louis. 

In  the  upper  reach,  which  covers  approximately  a 
distance  of  60  miles,  there  is  a  total  fall  of  a  little 
over  90  ft.,  80  or  85  ft.  of  which  can  be  utilized  for 
power  development. 

The  middle  reach,  lying  between  Lake  St.  Francis 
and  Lake  St.  Louis,  about  15  miles  in  extent,  includes 
three  rapids,  the  Coteau,  Cedars  and  Cascades.  The 
total  fall  is  aibout  82  ft.  of  which  it  is  estimated  75  ft. 
can  be  made  availaible  for  power  purposes. 

In  the  third  and  lower  reach,  between 

0 


Lake  St. 
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Louis  and  Montreal  Har^bor,  the  total  fall,  including 
the  Lachine  Rapid,  is  about  45  ft.,  of  which  30  to  35 
ft.  it  is  estimated,  can  be  made  available  for  power 
development. 

1  he  total  power,  therefore,  in  the  three  rapids 
amounts  to  in  the  neighborhood  of  four  million  horse- 
l)ower,  of  24-hour  power.  Of  this,  about  1,600,000 
may  be  apportioned  to  each  of  the  two  upper  reaches 
and  half  that  amount  to  the  third  and  lowest  reach. 
Only  about  300,000  h.p.  has  been  developed  on  the  St. 
Lawrence  River  up  to  the  present  time,  of  which  about 
two-thirds  is  on  the  Canadian  side. 

The  two  lower  reaches  outlined  above  are  entirely 
within  Canadian  territory  and,  as  such,  do  not  fall 
within  the  jurisdiction  of  the  International  Waterways 
Commission.  The  present  discussion,  therefore  deals 
entirely  with  the  development  of  the  upper  reach, 
namely,  that  between  Prescott  and  Cornwall.  It  will 
be  recalled  that  a  report  was  recently  made  by  govern- 
ment engineers,  acting  for  Canada  and  the  United 
States,  covering  a  plan  of  development  of  the  upper 
reach.  This  made  provision  for  an  impounding  dam 
just  above  Morrisburg,  where  there  would  be  a  fall 
of  8  or  10  ft.  and  located  the  main  dam  at  the  foot  of 
the  Long  Sault  Rapids  with  a  fall  of  about  75  ft. 

Hugh  L.  Cooper  &  Company  also  recently  pre- 
pared a  report  for  the  International  Joint  Commission. 
This  report  made  provision  for  the  development  of 
the  upper  rapids  only  of  the  first  reach,  locating  the 
power  house  at  Steen  and  Cat  Islands,  just  opposite 
Aultsville,  a  few  miles  below  Williamsburg  and  Mor- 
risburg. 

Both  of  these  schemes  had  the  disadvantage  that 
they  flooded  very  valuable  and  very  considerable  ar- 
eas on  both  sides  of  the  river,  which  would  either  re- 
sult in  the  destruction  of  the  towns  or  necessitate  the 
erection  of  high,  expensive  dykes.  The  town  of  Mor- 
risburg is  an  example,  as  more  than  half  of  this  town, 
and  the  most  valuable  half  at  that,  would  be  sub- 
merged by  these  schemes.     Mr.  Cooper's  development 

Stormout  Counrr 
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This  map  shows  the  section  of  the  River  St.  Lawrence  with  which  th 
mediately  concerned.  The  dams  and  power  houses  indicated^  have  partic 
development,  the  first  of  which  is  shown  at  (1),  between  Morrisburg  on  th 
ment  is  at  Barnhart's  Island,  shown  at  (3).  Diversion  dams  in  connec 
"A"  of  the  commission  would  utilize  an  impounding  dam,  only,  in  the 
development  at  (3).  This  latter  also  corresponds  very  closely  with  the  sc 
Commission.  H.  L.  Cooper's  plan  calls  for  a  power  house  at  Cat  and  Steen 
Scheme  *'C"  of  the  Ontario  Commission,  which  also  calls  for  a  double  d 
(4)  and  the  lower  one  at  Barnhart's  Island.  The  diverting  dam  shown  a 
about  29  ft.  head,  with  either  of  the  single  development  schemes. 


e  development  schemes  of  the  Hydro-electric  Power  Commission  are  im- 
ular  reference  to  scheme  "B"  of  the  Commission.  This  is  a  two-stage 
e  Canadian  side  and  Waddington  on  the  U.  S.  side.  The  lower  develop- 
tion  with  the  "B"  development  are  shown  at   (2),    (6)   and    (7).      Scheme 

neighbourhood  of  (1)  but  just  below  Morrisburg,  with  a  75  ft.  head 
heme  submitted  by   government  engineers  to   the   International  Waterways 

Islands,  shown  at  (5).  This  would  operate  under  about  a  40-ft.  head, 
evelopment.  locates  the  upper  power  house  at  Chrysler  Island,  shown  at 
t   (6)   could   also  be  utilized  to   develop  a  certain  amount  of  power  under 
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Profiles  of  schemes  A,  B  and  C,  respectively  of  the  Hvdro-Klectric  Power  Commission  for  (lev«lopmeiit  of 

power  on  the  St.  Ijtwrence  River. 
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plan  did  not  take  into  consideration   the  immediate 
utilization  of  the  Sault  Rapids. 

The  Ontario  Hydro  engineers  studied  the  question 
from  a  number  of  angles  and  finally  submitted  three 
plans,  known  as  "A",  "B"  and  "C".  Of  the  three 
plans  submitted,  however,  they  considered  plan  "B"  as 
the  most  satisfactory. 

Scheme  "A" 
There  is  comparatively  little  difference  between 
scheme  "A",  as  submitted  by  the  Hydro-electric 
Power  Commission  of  Ontario,  and  the  scheme  of 
the  government  engineers,  recently  submitted  to  the 
International  Waterways  Commission.  Provision  is 
made  for  a  control  dam  in  the  neighborhood  of  Wad- 
dington,  N.  Y.,  a  short  distance  higher  up  the  river 
than  Morrisburg  and  the  }X)wer  house  would  be  lo- 
cated at  Barnhart's  Island,  at  the  foot  of  the  Sault 
Rapids.  At  this  point  there  would  be  an  available 
head  of  74.5  ft.  It  will  be  seen  that  this  plan  is  open 
to  the  disadvantage  mentioned  in  connection  with 
the  other  two.  About  29,000  acres  of  valuable  settled 
land,  including  towns  and  villages  would  be  destroy- 
ed unless  expensive  dykes  were  erected  to  protect 
them.  Further  difficulties  arise  in  connection  with 
the  necessary  ship  canal.  The  total  development  at 
this  point  would  be  1,492,000  h.  p.,  at  a  co.st  of  $141, 
700,000. 

Scheme  "B" 

Scheme  "B"  represents  a  two-tetage  development. 


In  the  upper  would  be  included  the  Galops  Rapid  and 
the  Rapide  Plat ;  the  lower  would  include  the  fall  at 
Farran's  Point  and  at  the  Long  Sault.  The  upper 
power  house  would  be  located  on  Ogden's  Island  and 
the  lower  one  on  Barnhart's  Island.  The  fall  at  the 
upper  dam  would  be  27  ft.  and  at  the  lower  54.5  ft.  The 
total  development  would  be  1,600,000  and  the  cost 
$154,100,000. 

The  advantage  claimed  for  this  plan  is  that  the  area 
flooded  would  be  much  less,  only  about  6,000  acres ; 
more  power  to  the  extent  of  something  over  100.000 
h.p.  would  be  made  available ;  also,  on  account  of  each 
of  these  developments  being  a  smaller  proposition, 
power  could  be  made  available  in  much  less  time  from 
the  upper  of  these  two  plants. 

Scheme  "C" 

Plan  "C"  is  also  a  two-stage  development,  the  up- 
per dam  and  power  house  being  placed  at  Chrysler's 
Island  and  the  lower  power  house  at  Barnhart's  Island. 
This  plan  would  involve  the  flooding  of  very  consid- 
erable areas,  including  the  town  of  Morris.burg  and 
it  is  understood  the  commission  does  not  look  upon  it 
with  particular  favor. 

The  profiles  shown  herewith  will  give  our  readers 
a  sporting  insight  into  the  different  schemes  of  the 
Ontario  Commission.  The  map  indicates  the  location 
of  the  dams  and  power  houses  in  scheme  "B"  of  the 
Ontario  Commission. 


Track  Reconstruction  in  Toronto 

The  Types  of  Street  Railway  Track  and  Road  Bed  Employed  by  the  Trans- 
portation  Commission   in   Rehabilitation  Work — Heavy 
Concrete   or  Stone  Foundations 


In  the  Contract  Record  of  November  23rd,  pages  1009 
to  1014,  there  appeared  a  very  extensive  article  descriptive  of 
the  construction  activities  of  the  Toronto  Transportation 
Commission.  The  various  operations  involved  in  the  re- 
habilitation of  the  street  railway  tracks  of  the  city  of  To- 
ronto were  outlined  and  explanation  given  of  the  organization 
that  had  been  developed  to  take  care  of  the  construction 
program.  While  the  general  principles  of  design  adopted  by 
the  comimissdon  in  reconstructing  tracks  and  road  beds  were 
described  in  the  previous  article,  supplementary  information 
will  be  presented  in  our  pages  in  future  issues  in  order  that 
the  sclieme  may  be  quite  clearly  explained.  The  present 
article  illustrates  the  composition  of  the  different  types  of 
foundation  work. 

The   track   and    road    bed    rehabilitation    follows   one   or 

other  of  two  general  plans — (a)  a  concrete  foundation;    (b) 

crushed    stone    foundation.     On    foundations    of    the    second 

>e.  granite  block  pavement  only  has  been   used,   while  on 

jte   slabs,    eitfher   granite    block   paving   or   asphalt   has 

-^-»pte»d,   although   the   asphalt   is   in   general   merely   a 

^substitute   for  granite  blocks.     Inability,  to   secure 

W/"  terial.   on   time,   for  all   the   track  reconstruction 

''"''^'^-npelled  the  commission  to  adopt  asphalt.     This 

•>  as  it  wears  out  and  replaced  by  a  more  dur- 

This  map  shcvement,   provision  being  made  for   this   con- 
mediately  concern..   ,  .       ^-  _»         .,     j  ,_    , 
development,  the  fifal  Construction,  as  described  below. 

"f "'  'f  fh  ^^"'hari-ii  ihave  been   adopted  are  122  lb.  grooved 

A      01   the   commiss  "^  '^ 

development  at  (3).    sections,  althoug*h  in  certain  instances,  100 

Commission.     H.  L.  t       ,.  ,  ,  ,  ,        rr.,  •, 

Scheme  "C"  of  the  cections  have  been  employed.     These  rails 
itou^tiglt!  heTd!  w>  Ja«k  pine  tics,  8  ft.  long,  6  in.  thick  and 


8  in.  wide,  and  spaced  at  2  ft.  centres,  standard  tie  plates 
being  used  if  the  ties  are  of  soft  wood.  The  whole  track  is 
then  carried  on  a  concrdte  or  crushed  stone  foundation. 

The  excavation  for  the  tracks  is  carried  out  to  a  depth 
of  2  ft.'  below  the  top  of  rail,  and  a  width  of  8  ft.  6  in.  for 
single  track  and  18  ft.  9  in.  for  double  track.  Except  in  cases 
requiring  special  attention,  under  drainage  is  secured  by  a 
line  of  farm  or  bell-mouthed  tile  drain  laid  in  the  centre  be- 
tween tracks  in  a  trench  12  inches  wide  by  12  inches  deep, 
filled  to  sub-grade  with  clean  I'/i  in.  sitone.  The  foun- 
dations consist  of  either  a  9-in.  slab  of  1.2'A'-'>  concrete  with 
trap  rock  aggregate,  or  9J4  in.  of  crusher  run  with  a  max- 
imum of  2  in.  stone.  The  former  type  of  construction  has 
been  generally  adoptel  for  tangent  track,  while  the  tetter  has 
been  employed  on  all  intersections,  and  on  certain  minor 
portions  of  other  track  where  sub-grade  conditions  were 
considered  to  be  suitable.  Over  this  foundation  slab  is  ap- 
plied I'A  in.  of  cushion  material  consisting  of  a  mixture  of 
60  per  cent  3/8  in.  crushed  limestone  and  40  per  cent  of  stone 
dust.  This  course  is  well  tamped  by  hand  or  pneumatic  tools 
to  bring  the  track  to  true  grade.  Its  primary  purpose  is  to 
give  resilience  to  the  construction  but  it  has  a  seconary  advan- 
tage in  the  concrete  base  iconstruction  in  forming  a  mechan- 
ical separation  between  the  foundation  slab  and  the  paving 
base,  thus  enabling  the  tracks  to  be  renewed  without  interfer- 
ing with  the  foundation  slab  at  all. 

The  paving  base  consists  of  1:3:5  concrete  with  crushed 
limetsone  or  gravel  as  the  coarse  aggregate.  This  is  carried 
up  to  the  grade  of  the  base  of  the  paving.  In  cases  where 
asphalt  paving  is  adopted,  the  paving  base  is  poured  in  two 
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SUB    c 
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Concrete  Base  with  Asphalt  Paving 


S<,HD   1    C«MtWT  Cl,»».«. 

■T»...>iw«   M^njK.. 
B«o«l..  Slant- Bw..».Q.y»M» 


Crushed  Stone  Base  with  Granite  Block  Paving 


courses,  the  bottom  couTsc  being  allowed  to  stand  for  a  day 
before  t*hc  top  lift  is  poured.  This  will  make  it  possible  to 
chip  off  the  top  course  more  easily  when  the  asphalt  wears 
out  and  it  is  desired  to  replace  it  with  graniitc  blocks.  The 
granite  blocks  arc  laid  on  a  cushion  of  cement  and  sand  and 
are  grouted  wiBh  cement  grout. 

The  gtiix^e  of  street  railway  tracks  in  Toronto  is  4  ft. 
10  7/8  in.  and  on  double  track  construction  the  commission 
is  laying  the  tracks  to  10  ft.  2  7/8  in.  ccnifcres.  giving  a  5  ft. 
4  in.  devil  strip.  The  rails  are  ilaid  with  joints  opposite, 
whether  single  or  double  track.  They  are  tight-butted  and 
the  joint  plates  are  welded  to  the  rails  along  the  top  and  bot- 
tom.    Tie  rods  are  inserted  every  six  feet. 

The  track  work  of  the  Toronto  Transportation  Commis- 
sion is  under  the  direction  of  A.  T.  Spencer,  engineer  of  way. 


NEW  CONTRACTOR  IN  GALT 

Mr.  A.  C.  Troup,  S8  Spruce  St.,  Gait,  Ont.,  ha.s 
just  .^^tarted  uji  for  himself  in  the  contracting  business. 
Mr.  Troup  would  he  pleased  if  manufacturers  and 
others  interested  would  send  him  their  catalogues  and 
price  lists. 


The  popular  feeling  among  building  supply  dealers 
seems  to  be  that  prices,  generally,  have  a  tendency  to 
lower  levels,  and  not  up  as  some  authorities  would  have 
us  beUeve  Mr.  Lavelle,  of  Rogers  Supply  Company, 
Toronto,  prominent  building  supply  dealers,  in  con- 
versation with  the  Contract  Record  recently,  stated 
that  he  thought  further  declines  could  be  looked  for 
before  the  opening  of  the  construction  season  next 
spring,  which  would  considerably  stimulate  the  in- 
dustry next  year.  True,  there  have  been  insUnces 
where  certain  materials  have  shown  a  slight  advance 
recently,  but  these  have  been  isolated  and,  for  the  most 
part,  apply  to  materials  that  do  not  vitally  affect  the 
building  industry.  Price  revisions  on  lumber,  steel, 
cement,  lime  and  several  other  important  construction 
materials  during  the  past  few  months  have  been  down- 
ward,  this  tendency  being  particularly  noticeable  in  the 
case  of  the  first  two  items  mentioned. 
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Design  of  Long  Span  Bridges 

Famous  Designer  Outlines  Some  Principles  to  be  Considered  in  the 
Planning  of  Large  Arch  and  Suspension  Structures — Architec- 
turally Pleasing  as  Well  as  Structurally  Sound 


The  definite  assurance  that  the  new  bridge  from 
Windsor,  Ont.,  to  Detroit,  Mich.,  will  be  started  al- 
most immediately  makes  it  timely  to  give  some 
thought  to  long-span  bridge  design,  for  the  new  De- 
troit River  structure  will  be  one  of  the  outstanding 
bridges  on  account  of  the  span  which  it  will  have.  It 
is  for  this  reason  that  we  reprint  herewith,  slightly 
condensed,  a  paper  by  that  noted  bridge  engineer, 
Gustave  Lindenthal,  which  was  presented  at  a  recent 
meeting  of  the  Philadelphia  Section  of  the  American 
Society  of  Civil  Engineers.  This  meeting  was  called 
to  discuss  the  new  Delaware  River  suspension  bridge 
which  will  be  one  of  the  longest  span  structures  in  the 
world.  In  Mr.  Lindenthal's  paper,  some  thoughts  are 
presented  which  are  worth  some  serious  consideration 
as  coming  from  an  engineer  of  many  years  attention 
to  the  art  of  bridge  building.  Mr.  Lindenthal  has 
designed  some  of  the  most  famous  bridges  in  the  world 
and  his  arguments  will,  therefore,  carry  great  weight. 

Every  unusually  large  bridge  project  offers  new 
problems  of  construction,  and  it  is  a  laudable  although 
infrequent  practice  to  offer  up  the  plans  for  dis- 
cussion by  engineers  before  they  are  carried  out.  In 
this  wise  more  or  less  valuable  views  and  experiences 
on  the  subject  may  be  exchanged  or  contributed  that 
may  be  of  benefit  to  the  project  and  so  also  to  the 
whole  profession. 

Any  large  bridge  should  be  designed  with  a  view 
to  fine  architectural  appearance.  That  much  at 
least  is  due  to  a  civilized  age  and  it  is  particularly 
important  in  a  city  bridge.  Every  large  bridge,  even 
when  it  is  unsightly,  has  a  monumental  character  from 
its  very  hugeness,  and  causes  wonderment.  But  it 
should  do  more  than  that :  it  should  also  give  the  be-- 
holder  a  feeling  of  pleasure  and  enjoyment.  That  is 
the  essence  of  architectural  art,  and  the  more  per- 
fectly it  is  attained  the  greater  the  merit  of  the  work 
and  the  greater  the  regard  for  the  sciences  and  the  arts 
and  for  their  disciples,  who  create  and  leave  it  to 
posterity  as  a  proof  of  culture  and  progress. 

Cantilever  and  Arch  Bridges 

A  cantilever  bridge  is  the  least  adaptable  to  artistic 

treatment,  but  a  large  span  can  be  given  an  imposing 

,  architectural  appearance  by  the  thoughtful  engineer. 

through  choosing  a  pleasing  silhouette  and  through 

adroit  differentiation  of  the  bridge  members  so  that 

they  will  express  in  their  form  and  massiveness  the 

forces  they  resist.     A  satisfying  aesthetic  form  for  a 

very  long  cantilever  span  as  in   the   Delaware  river 

bridge   would,   however,    require   the   arching   cd   the 

lower  or  compression  line  of  the  superstructure  below 

the  line  of  roadway,  as  was   done   in   the   two   large 

spans  of  the  Firth  of  Forth  bridge  in  Scotland,  having 

about  the  same  length  as  the  river  span  in  the  Dela- 

,  ware  bridge.     In  the  well-known  Quebec  cantilever 

;  fi'-'dge,  the  'bottom  edge  of  the  structure  also  descends 

'.  '>elow  the  floor  line  but  unfortunatelv  in  straight  lines. 

i.thus  giving  the  bridge  an  amateurish  appearance  and 

unnecessary  ugliness.  It  is  regrettaible  that  the  grace- 


ful lines  of  the  first  Quebec  cantilever  design  were 
not  retained,  because  it  was  in  its  outlines  and  con- 
ception a  meritorious  design,  but  collapsed  under  its 
own  weight;  not  enough  metal  had  been  put  into  it. 

An  arch  bridge  is  the  next  in  aesthetic  value.  From 
arch  designs  of  nearly  3,000  ft.  span  (over  the  Straits 
of  Messina)  worked  out  in  considerable  detail,  it  is 
known  that  arch  bridges  of  very  long  span  offer  de- 
cided advantages  over  cantilever  bridges,  where  the 
shores  offer  good  abutments.  But  in  the  case  of  the 
Delaware  river  bridge,  for  which  the  government 
required  unobstructed  width  above  the  river,  it  was 
plain  from  the  first  that  some  type  of  suspension 
bridge  would  best  satisfy  local  conditions.  No  time 
should  have  been  wasted  on  a  cantilever  design. 

It  was  then  a  question  what  kind  of  suspension 
bridge.  One  should  think  that  nearly  any  kind  of 
suspension  bridge  would  satisfy  aesthetic  demands, 
because  the  graceful  curves  of  suspended  cables, 
nature's  beauty  line,  could  not  be  spoiled  by  the  cal- 
lousness of  man.  But  that  such  can  be  the  case,  was 
the  experience  in  the  Williamsburgh  bridge,  the  second 
bridge  built  over  the  East  River.  No  architect  was 
consulted  in  the  shaping  of  the  bandy-legged  towers 
or  in  the  clumsy  anchorages,  nor  were  the  stiffening 
trusses  made  sightly  with  any  thought  of  forming  a 
harmonious  combination  with  the  cables.  The  result 
is  an  unnecessary  ugliness  which  even  the  untutored 
mind  'beholds  with  surprise.  That  structure  has  the 
distinction  of  proving  how  unsightly  even  a  suspension 
bridge  can  be  made  if  you  try. 

Make  Towers  Monumental 

It  should  be  the  aim  of  the  bridge  architect  de- 
signing a  large  suspension  bridge,  especially  in  city 
surroundings,  to  emphasize  its  monumental  character 
in  its  most  prominent  feature,  that  is,  the  towers.  They 
should  satisfy  the  innate  desire  to  give  dignity  to  the 
structure.  It  has  found  expression  in  all  larger  sus- 
pension bridges,  some  of  them  built  a  century  ago. 
Stone  was  invaiably  used  for  the  towers.  To  this 
fact  all  the  old  supension  bridges  owe  their  reputa- 
tion for  beauty,  whether  it  was  of  the  rugged  kind  as 
in  the  early  Engli.sh  and  .American  structures  or  of 
the  more  refined  and  ornamental  kind  as  in  some  of 
the  Continental  suspension  bridges. 

The  Brooklyn  Bridge,  completed  38  years  ago,  was 
the  last  suspension  bridee  with  stone  towers.  The 
explanation  is  simple.  High  stone  towers  for  very 
long  spans  are  heavy  and  require  big  foundations, 
which  are  costly  when  thev  must  be  placed  under 
water  on  deep  rock.  Metal  towers  are  lighter  and 
cheaper.  But  up  to  fifty  years  ago,  cast  iron  was  the 
only  metal  that  could  have  been  used  as  a  substitute 
for  stone  towers  and  that  only  for  limited  heights. 
Onlv  after  the  iron  rolling  mills  became  capaible  of 
producing  heavier  rolled  shapes  was  it  feasible  to 
fabricate  large  metal  towers  of  rolled  iron  and  steel 
to  take  the  place  of  stone  towers.  The  designing  of 
large  metal  towers  as  an  art  is  therefore  rather  young'. 
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and  only  a  few  good  examples  of  artistic  metal  bridge 
trtwcrs   exist   in    smaller  ibridges. 

From  the  aesthetic  point  of  view,  metal  towers, 
no  matter  how  finely  designed,  will  never  equal  stone 
towers.  The  finest  example  of  an  artistic  metal  tower 
is  the  Eififel  Tower  in  Paris,  which  carries  no  load  but 
its  own  weight.  And  yet  as  an  architectural  creation 
it  does  not  impress  the  beholder  with  that  feeling  of 
dignity  and  majesty  which  he  experiences  at  the  sight 
of  any  of  the  great  spires  in  famous  cathedrals.  Al- 
though the  highest  inspiration  of  the  architect  as  also 
the  cunning  skill  of  the  artisan  will  probably  always 
prefer  stune  to  metal  as  buildingg  material  for  monu-/ 
mental  work,  the  modern  architect  is  obliged  to  also 
use  steel  and  iron.  He  must  create  his  own  pre- 
cedents in  that  material,  and  a  large  suspension  bridge 
is  one  of  the  occasions  for  it. 

The  writer  held  this  view  when,  as  Commissioner 
of  Bridges  of  New  York,  he  took  charge  of  the  East 
River  bridges,  nearly  20  years  ago.  But  he  found 
that  he  could  do  nothing  in  that  respect  during  his 
short  term  of  olitice.  The  Williamsburgh  Bridge  was 
building,  the  steel  towers  and  anchorages  were  com- 
pleted, the  cables  and  its  superstructure  were  con- 
tracted for  and  in  process  of  erection.  For  the  Man- 
hattan Bridge  the  narrow  tower  foimdations  were 
already  sunk.  Such  was  the  case  also  with  the 
Queensborough  Bridge.  The  revised  designs  for  all 
these  ibridges  were  fitted  to  conditions  that  could  not 
be  changed.  These  designs  were  either  mutilated  or 
thrown  away  by  succeeding  administrations  involv- 
ing a  loss  of  many  millions  of  dollars. 

Beauty  and  Utilitarianism 

Particular  eftort  should  be  made  to  design  the 
metal  towers  of  a  large  suspension  ^bridge  on  artistic 
lines.  The  engineer  who  thinks  merely  of  stresses 
must  combine  with  the  architect,  who  deals  with  ar- 
tistic forms.  The  thousand-foot  Eiffel  Tower  already 
mentioned  may  illustrate  the  point.  When  in  a  dis- 
cussion with  a  prominent  structural  engineer  he  had 
pointed  out  to  him  the  beautiful  lines  and  elegant  de- 
tails of  that  great  metal  shaft  as  a  fine  example  of 
French  artistic  skill,  it  was  not  a  little  surprising  to 
hear  him  denounce  that  structure  as  wasteful,  exhib- 
iting poor  engineering  of  which  no  American  engfineer 
would  be  guilty.  In  fact  not  long  after,  an  American 
design,  a  typical  shop-creation,  for  a  very  high  steel 
tower  was  i)ublished  as  an  example  of  what  such  a 
structure  should  look  like.  Ugliness  is  rational  beauty 
to  minds  who  see  merit  only  in  geometrical  figures, 
and  in  cheap  fabrication.  It  is  not  unusual  for  an 
engineer  to  be  derided  by  his  fellow  engineers  as 
wasteful  and  unscientific  if  he  uses  a  few  extra  pounds 
of  metal  or  a  few  extra  yards  of  masonry  to  make  his 
structure  more  durable  or  more  sightly.  If  such  no- 
tions jirevail,  we  may  ask  ourselves,  of  what  effect 
are  our  (boasted  academies  of  art  and  schools  of  ar- 
chitecture? We  have  no  record  of  any  such  institu- 
tions existing  for  the  'benefit  of  the  architectural  gen- 
iuses in  Greece  and  Rome,  or  among  the  god-inspired 
medieval  cathedral  builders  of  Europe,  or  among  the 
ancient  Babylonian,  Indian  and  Moori.sh  architects, 
whose  wonderful  work  compels  our  admiration  to 
this  day.  We  know  that  they  did  not  get  their  in- 
sjjiration  from  dry  mathematical  formulas,  for  they 
had  very  little  of  such  knowledge,  but  they  all  had  in 
them  a  spark  of  that  creative  supreme  force  and  mind 
which  molds  and  directs  the  univer.se  and  with  it  that 
innate  love  for  the  beautiful  which  like  a  flame  tends 


ever  heavenward.  The  fine  arts,  which  include  archi- 
tecture, will  forever  remain  the  true  mea.sure  and  in- 
dex of  human  ]jrogress  and  intelligence.  Future  gen- 
erations, wiser  than  ours,  will  judge  our  civilization 
by  its  achievements  in  monumental  contructions,  and 
for  this  reason  we  should  feel  it  as  a  solemn  duty  and 
an  obligation  to  the  community  to  do  our  best  in  that 
field. 

Steel  towers  should  have  at  least  four  columns  to 
express  stability  and  power  and  should  have  a  form 
and  bracing  for  which  the  French  school  of  archi- 
tecture, for  instance,  furnished  fine  examples  of  ar- 
tistic treatment  in  the  buildings  of  the  Paris  Inter- 
national Exhibition  in  1900.  From  designs  studied 
in  that  manner  a  choice  could  be  made  that  would 
testify  to  the  pride  and  good  taste  of  opulent  cities 
just  as  some  of  the  beautiful  bridges  in  Paris  and  Lon- 
don do  for  those  cities. 

Foundations  Often  Too  Narrow 

Such  towers,  provided  with  stairways  or  elevators 
to  make  the  top  readily  accessible  to  visitors,  would 
require  a  wider  base,  but  not  necessarily  a  more  ex- 
pensive foundation  nor  would  they  cost  much  more 
more  than  the  proposed  towers.  They  would  give 
the  bridge  its  true  monumental  character  and  take  it 
out  of  the  commonplace.  The  towers  should  be  ful- 
ly designed  and  considered  before  the  foundations 
for  them  are  commenced.  Because  if  the  proposed 
narrow  foundations  were  commenced,  it  would  make 
the  designing  of  more  beautiful  towers  impossible. 
This  happened  in  the  case  of  the  Manhattan  Bridge 
(of  which  the  proposed  structure  is  an  imitation), 
where  the  narrow  foundations  prevented  a  design  for 
monumental  towers  and  a  wider  bridge.  This  bridge 
only  a  few  years  old,  is  already  too  small,  so  that  it 
is  used  only  as  a  one-way  bridge  in  rush  hours  morn- 
ings and  evenings.  So  is  also  the  old  Brooklyn 
Bridge. 

As  the  high  anchorages  for  the  Delaware  Bridge 
will  be  visible  from  a  long  distance  on  the  river  and 
from  the  shores,  their  silhouette  and  architecture 
should  be  fitted  to  that  of  the  towers.  That  applies 
of  course  also  to  the  suspended  structure.  Each  has 
its  proper  share  in  the  harmonious  whole  of  a  monu- 
mental bridge.  The  dominating  feature  however,  will 
always  be  the  towers. 

Construction  Details  of  Suspension  Bridges 
Wire,  because  of  its  greater  tensile  strength  than 
bars  or  rods,  found  early  use  in  suspension  bridges. 
French  engineers  (Dufour  in  1823  at  Geneva)  were 
the  first  ones  to  use  it,  while  English  engineers  (Tel- 
ford in  1820)  had  a  preference  for  chains  of  iron,  in 
the  form  of  forged  eyebars.  The  difficulty  found  in 
straining  the  wir*  to  uniform  tension  made  the 
French  engineers  cautious,  and  so  they  preferred  the 
method  of  construction  which  consisted  in  composing 
the  wires  into  strands  of  parallel  wires  (occasionally 
also  in  the  form  of  wire  ropes).  They  were  made  on 
land.  The  strands  hung  side  by  side  in  vertical 
planes.  The  suspenders  hung  from  crosi>bars  on  top 
of  the  strands  and  were  lashed  to  them.  This  was 
also  the  construction  of  the  first  wire  suspension 
bridge  (1,100  ft.  span)  built  over  the  Ohio  River 
(1846)  at  Wheeling  by  the  French  engineer  Ellett. 
The  twelve  strands  for  it  were  completed  on  land  and 
hun«^  on  the  towers.  Shortly  after  its  completion, 
a  tornado  turned  the  bridge  upside  down.  John  A. 
Roebling,  who  had  already  built  a  few  smaller  wir*" 
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bridges,  repaired  the  Wheeling  Bridge.  He  disen- 
tangled the  strands,  and  compacted  them  into  two 
cables.  Corroded  wires  in  the  anchorage  were  cut 
out  and  replaced.  The  bridge  is  kept  in  good  condi- 
tion and  is  still  in  use,  while  most  of  the  early  wire 
bridges  in  France  broke  down  from  neglect  and  cor- 
rosion. 

Roe'bling  subsequently  introduced  the  method  of 
spinning  the  cables  in  the  air  and  compacting  the  wires 
into  cylindrical  form  by  wrapping  them  with  a  contin- 
uous softer  wire.  This  was  the  method  followed  in 
most  American  wire  cable  bridges.  Only  for  two 
wire  cable  bridges  over  the  Ohio  River  (at  East  Liver- 
pool and  Portsmouth)  were  the  strands  for  the  wire 
cables  made  on  land. 

All  the  early  suspension  bridges  everywhere  were 
built  with  flat  catenaries,  to  which  they  owed  their 
comparative  rigidity  in  the  absence  of  adequate  stiff- 
ening frames  to  prevent  undulation  in  the  cables  and 
chains  from  loads  and  wind.  To  the  flat  catenary 
(with  a  deflection  of  one  sixteenth  to  one  thirteenth 
of  the  span)  must  also  be  ascribed  the  success  of  air 
spinning  and  compacting  the  wires  under  nearly  un- 
iform tension  into  solid  cables,  so  that  loose  wires  in 
them  were  rare  and,  in  small  cables,  easily  discovered 
and  rectified.  The  last  calbles  with  flat  catenaries, 
one  thirteenth  of  the  span,  were  those  of  the  Brooklyn 
Bridge.  The  wires  were  laid  up  on  a  still  flatter  ca- 
tenary than  that  of  the  finished  cables,  by  moving  the 
saddles  on  the  stone  towers  toward  the  anchorages 
and  thus  increasing  the  tension  in  the  wires  during 
erection  of  the  cables ;  this  method  was  a  great  help 
to  the  better  adjustment  of  tension  in  the  wires  before 
they  were  compacted. 

Time  for  Completing  Cables 

The  four  Brooklyn  Bridge  calbles,  each  15^  in. 
in  diameter,  were  completed  in  21  months.  The  next 
large  cables,  in  the  Williamsiburgh  bridge,  with  about 
one  ninth  deflection,  were  finished  in  7  months,  and 
the  wire  cables  in  the  Manhattan  Bridge,  with  one 
eighth  deflection,  were  finished  in  four  months.  The 
successive  shorter  finishing  times  indicate  the  pro- 
gress made  in  rapidity  of  cable  construction,  but  it  is 
a  moot  question  whether  the  quality  of  the  cables,  as 
regards  evenness  in  tension  of  wires,  is  as  good  in  the 
latter  as  in  the  Brooklyn  and  earlier  bridges. 

Many  loose  wires  near  the  towers  were  observed 
during  the  compacting  of  the  cables  in  the  Williams- 
burgh  Bridge,  and  they  occurred  also  in  the  Manhat- 
tan Bridge.  The  compacting  and  wrapping  machines, 
starting  from  the  middle  and  working  toward  the 
towers,  compact  the  carefully  laid  wires  so  tightly 
that  it  would  be  impossible  to  pull  out  a  single  wire 
from  the  compacted  portion  only  a  few  feet  long. 
Loose  wires  can  be  adjusted  in  length  only  by  cut- 
ting them  and  inserting  a  little  turnbuckle  splice,  with 
which  to  tighten  the  spliced  wires  if  possible  to  the 
same  tension  as  the  other  wires.  The  trouble  is, 
however,  that  with  all  possible  care  in  laying  the 
wires,  each  adjusted  in  length  with  the  guide  wire, 
their  length  is  constantly  changing  from  changing 
temperature  conditions  in  open-air  work  exposed  to 
sun  and  winds.  There  always  occur  wires  a  few  de- 
grees warmer  than  others,  producing  local  differences 
in  tension  and  position  in  the  same  wire  when  in  part 
already  gripped  in  the  compacted  cable.  The  com- 
pacted wires  canot  slide  on  each  other  between  thfe 
bearings  on  the  towers,  where  they  are  held'  fast  by 
their   pressure.     So   the   wires   with   less   tension   are 


forced  together  and  compacted  with  those  of  higher 
tension.  Liut  where  the  wires  are  not  yet  confined 
and  compacted,  they  will  bulge  out,  particularly  as 
the  compacting  machines  are  nearing  the  towers.  If 
the  tension  in  the  parallel  wires  at  any  one  section  of 
the  cable  differed  even  as  much  as  25  per  cent,  it 
would  mean  no  more  than  that  some  wires  are  stressed 
more  than  others,  but  that  on  the  whole  they  are 
pulling  together.  The  modulus  of  elasticity  for  the 
cables  would  of  course  be  much  lower  than  for  the 
simple  wires,  but  in  the  aggregate  the  entire  cable 
section  may  have  a  sufficient  margin  of  strength  and 
safety.  If  the  unequal  tension  in  the  wires  can  be 
controlled  and  kept  between  certain  limits  by  careful 
work  in  the  compacting  of  the  cables,  the  total  eff'- 
ective  elastic  strength  of  the  cable,  the  only  thing  that 
counts,  will  be  lowered,  but  still  will  be  high  enough 
to  include  maximum  stresses  from  loads  and  tem- 
perature. But  this  condition  can  be  attained  by 
simple  methods  only  in  smaller  caibles,  in  which  the 
loose  wires  can  be  discovered  and  adjusted.  As  the 
diameter  of  the  cable  and  the  number  of  wires  in- 
crease, such  adjustment  becomes  increasingly  difii- 
cult  if  not  impossible. 

21  Inch  Cables  the  Limit 

The  cables  in  the  Manhattan  Bridge,  21  in.  in 
diameter,  may  be  considered  as  the  limit  of  size  for 
such  work,  and  it  is  not  at  all  certain  that  the  limit 
for  safe  air  work  was  not  then  already  exceeded.  There 
exist  no  reports  on  the  condition  of  the  cables,  during 
erection,  except  the  observation  of  many  loose  wires 
forced  into  position  by  the  compacting  machines.  If 
large  cables,  before  being  compacted,  could  be  un- 
iformly loaded  with  a  large  part  of  the  suspended  load, 
which  would  produce  in  the  wires  between  bearings 
greater  tension  and  stretch  than  that  due  to  their  own 
weight  plus  the  elongation  from  the  highest  summer 
temperature,  and  allowed  to  slide  freely  upon  each 
other  during  their  elongation,  and  then  compacted  in 
that  condition,  each  wire  inthe  cable  between  bearings 
would  be  under  uniform  tension  although  the  many 
wires  may  differ  slightly  in  tension  one  with  the  other. 
The  aggregate  strength  of  the  cable  would  be  brought 
nearer  to  the  theoretical  strength,  which  is  equal  to 
the  sum  of  the  wires.  This  method  would  require 
special  preparation  and  would  abviously  be  costly  and 
slow.  A  less  effective  alternative  method  would  con-r 
sist  in  starting  the  compacting  machines  on  the  empty 
cables  from  each  tower  down  towards  the  center  and 
ends,  instead  of  the  reverse,  which  latter  is  the  accep- 
ted practice.  The  bulging  of  loose  wires  would  then 
occur  in  the  middle  of  the  river  span  and  near  the 
anchorages  instead  of  near  the  towers.  Their  adjust- 
ment and  resplicing  would  occur  at  those  parts  of  the 
cable  where  they  have  a  surplus  of  strength  and  so 
would  be  less  harmful.  But  the  difficulty,  if  not  im- 
possibility, of  reaching  loose  wires  in  the  interior 
of  a  large  cable  would  remain. 

Thus,  we  do  not  lack  methods  and  means  for  mak- 
ing large  wire  cables  of  reliable  strength,  if  they  have 
to  be  made  irrespective  of  cost,  and  if  we  have  enough 
faith  in  their  durability,  which  is  not  however  jus- 
tified to  the  extent  of  believing  them  as  duralble  as 
eydbar  chains.  The  engineer  should  prefer  that  con- 
struction which  for  the  same  money  is  the  best  and 
affords  the  greatest  permanence. 

Prevention  of  Corrosion 

This  leads  to  the  subject  of  maintenance  of  cables. 
The  best  practice  to  preserve  the  wires  against  cor- 
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rosion  is  undoubtedly  galvanizing,  i.  e.,  covering  them 
with  a  zinc  coating.  That  practice  was  followed  in 
the  Brooklyn  and  Manhattan  Bridges,  but  not  in  the 
cables  for  the  Williamdburgh  Bridge.  The  wires 
here  were  covered  by  a  thick  mineral  oil  paste  ex- 
pected to  fill  the  interstices  between  the  wires  to  make 
them  water-  and  air-tight.  That  expectation  was  not 
fulfilled.  Moisture  condensed  from  the  air  pene- 
trated the  interior  of  the  cables,  which  are  enclosed 
in  thin  steel  mantles.  Corrosion  started  and  repairs 
became  necessary  within  a  few  years.  Thick  white 
lead  paint  filling  up  all  hollow  spaces  is  the  best  pro- 
tection  for   that  purpose. 

But  there  is  nothing  permanently  perfect  in  this 
world.  As  the  zinc  covering  of  wires  may  in  the 
handling  of  them  become  abraded  in  spots  and  leave 
bare  spaces,  protection  cannot  he  absolute.  Some 
accidental  stray  electrical  current  may  find  the  weak 
spots  and  by  electrolysis  start  corrosion  where  it 
cannot  be  known  or  got  at.  In  this  connection  we 
must  keep  in  mind  that  the  great  strength  of  the 
wire  is  in  the  outer  layers  of  metal  near  the  surface 
which  is  the  reason  why  small  wires  are  proportion- 
ately much  stronger  than  large  wires.  If  the  surface 
corrodes  away,  the  wire  breaks  easily.  Several  French 
suspension  wire  bridges  hardly  twenty  years  old  fell 
down,  some  60  to  70  years  ago,  oi^e  after  another, 
rather  suddenly,  because  there  had  been  neglect  in 
painting.  The  outside  painting  of  cables  of  course 
cannot  stop  corrosion  inside  and  hold  up  a  bridge. 
We  see  plain  fence  wire  after  a  few  years  literally 
disappear  like  dust,  particularly  in  smoke-laden  air. 
(jalvanized  wire  will  last  longer  but  when  corrosion 
does  gel  a  start,  the  wire  seems  to  vanish  even  faster 
than  plain  wire.     It  is  so  with  tin  roofs  and  tin  cans. 

The  writer  had  been  a  strong  advocate  of  wire 
cables  for  large  suspension  bridges  for  many  years. 
They  appeared  to  be  an  ideal  method  of  construction 
for  very  long  spans  at  lower  cost  than  other  bridge 
types.  But  when  (.>n  closer  study  and  observation  he 
discovered  the  practical  difliculties  arising  from  great- 
er span  and  larger  size  of  parallel  wire  cables,  he  came 
to  the  same  conclusion  as  other  observing  engineers, 
among  them  the  late  Geo.  S.  Morison,  certainly  a 
high  authority.  In  his  paper,  (A.S.C.E.,  Vol.  XXX- 
VI,  1896)  on  a  study  for  a  large  suspension  bridge, 
Mr.  Morison  had  chosen  for  his  30-in.  cables  coiled 
wire  strands,  finished  in  the  shops  to  accurate  length 
and  submitted  to  a  proof-stress  before  erection,  as 
preferable  to  cables  with  parallel  wires. 

Chains  for  Suspension  Bridges 
The    writer    had   about    the    same    time    examined 
into  the  practicability  of  fabricating  wire  links,  (to  be 
enclosed   in   a   roomy    shell    of   noncorrodible  metal), 
with  which  to  compose  chains  for  suspension  bridges. 
His  first  design   for  a   suspension   bridge  at   Quebec 
,(1899)    included    that    construction.     The    links    were 
[to  be  made  of  rectangular  wire  with  corners  rounded 
(off.  each  link  submitted  to  a  proof-stress.     They  were 
[guaranteed  as  to  strength   and   quality   by  the   large 
[wire  firm  of  Felten  &  Guilleaume  of  Cologne.     There 
1  would  have  been  absolute  certainty  as  to  the  strength 
[of   chains   of    this   construction.     This    same    firm    as 
Iwell  as  other  firms  manufacture  several  forms  of  pat- 
lented  coiled   wire  cables,  which   have  been  used   in 
suspension  bridges  of  moderate  span  with  great  suc- 
cess.    These  were  at  first  proposed  also  for  the  new 
hidajiest  suspension  bridge  in   1894.     But  the  engin- 
^eers   for   that   bridge   decided   finally,   after,   long  de- 


liberation, in  favor  of  chains  of  eyebars  cut  out  of 
wide  plates.  There  are  no  plants  in  Europe  for  mak- 
ing forged  eyebars.  The  finer  architectural  ai4)ear- 
ance  of  huge  eyebar  chains  and  their  greater  durability 
were  the  final  deciding  factors. 

The  questionable  condition  and  apparent  uncer- 
tainty of  strength  of  the  large  wire  cables  in  the 
William.sburgh  Bridge  induced  the  writer,  as  Com- 
missioner of  Bridges  for  the  city  of  New  York,  to 
avoid  large  wire  cables  in  the  plans  for  the  Manhattan 
Bridge.  The  design  provided,  therefore,  for  chains 
of  forged  eyebars  of  nickel  steel,  which  appeared  to 
have  many  advantages  over  chains  of  wire  links.  That 
design  was  submitted  to  a  board  of  five  eminent 
bridge  engineers  and  approved  by  them.  Their  re- 
port has  been  published  (Trans.  A.S.C.E.  Vol.  LV, 
1905,  pp.  89-93,  Report  by  Geo.  S.  Morison,  C.  C. 
Schneider,  Mansfield  Merriman,  Henry  W.  Hodge, 
Theodore  Cooper).  In  comparing  chains  and  wire 
cables  their  first  report  to  Alayor  Seth  Low  set  forth : 

The  chains  have  deeded  advantages  in  the  acces- 
sibility of  all  parts  for  inspection  and  protection  as 
well  as  in  economy  and  rapidity  of  erection.  They  are 
to  be  preferred  to  wire  cables  whenever  the  cost  of 
chains  is  not  materially  greater.  The  cost  of  eyebar 
chains  and  wire  cables  in  this  bridge  would  be  about 
the  same. 

In  their  final  report  they  said, 

We  deferred  our  final  report,  relating  to  the  quality 
of  the  material  to  be  used  for  the  eyebar  cables,  until 
additional  tests  could  be  had  and  we  should  be  satisfied 
by  corresi)ondence  with  the  leading  manufacturers 
of  structural  steel,  that  the  desired  material  could  be 
obtained  at  reasonable  price  and  in  open  competition. 
In  our  preliminary  report,  March  9,  (1903),  we  re- 
ported favorably  on  all  features  relating  to  the  design 
of  this  bridge,  subject  only  to  the  uncertainty  of  ob- 
taining this  quality  of  material.  This  uncertainty  is 
now  removed.  In  this  final  report,  we  unanimously 
recommend  the  adoption  and  execution  of  the  pro- 
posed design  of  the  Manhattan  Bridge,  as  submitted 
to  us  by  the  Commissoner  of  Bridges. 

The  reason  why  the  Manhattan  Bridge  was  not 
built  on  the  approved  plans  is  well  known.  Before 
the  contracts  could  be  let,  another  city  administration 
was  elected,  which  also  changed  the  management 
of  the  Bridge  Department.  The  approved  plans  were 
thrown  away,  and  new  plans  were  made  for  a  wire 
cable  bridge,  costing  several  million  dollars  more 
than  the  chain  bridge.  No  board  of  engineers  was 
called  in  to  report  on  these  plans,  or  compare  them 
with  those  already  approved.  The  character  of 
bridge  management  can  be  judged  from  the  fact  that 
the  courts  were  appealed  to  by  outwitted  bidders  to 
stoj)  fraud  in  awarding  contracts  on  manipulated 
bridge  specifications.  That  a  management  of  this 
kind  would  be  very  much  concerned  about  the  quality 
of  the  work  or  about  progress  in  the  art  of  bridge 
building  was  not  to  be  expected  and  it  for  this  reason 
'that  we  are  without  reliable  scientific  information  or 
records  on  many  details  of  erection  and  maintenance  of 
the  East  River  bridges  of  that  period.  Among  these 
are  the  actual  condition  of  the  big  wire  cables,  erected 
in  the  unprecedented  short  time  of  four  months,  a 
very  creditable  performance,  provided  it  was  not  at 
the  cost  of  quality. 

30-In.  Wire  Cables  Big  Advance 
In  any  event  there  is  no  reliable  basis  or  safe  pre- 
cedent for  a  leap  from  20-in.  cables  to  30-in.  cables 
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with  parallel  wires  as  now  proposed  for  the  Delaware 
River  bridge.  It  would  be  a  great  achievement  most 
desirable  also  from  the  architectural  point  of  view, 
to  have  ibig  wire  cables.  In  the  writer's  studies  for 
the  North  River  bridge  they  would  have  been  60  in. 
in  diameter  .  But  it  is  one  thing  to  design  them  and 
another  thing  to  be  assured  of  their  safe  o^btainment. 

That  there  are  large  secondary  stresses  in  large 
stiff  wire  cables  is  now  'better  understood  than  when 
the  East  River  bridges  were  built,  where  they  were 
not  considered.  The  largest  stresses  from  tension 
and  bending  occur  at  the  towers,  just  in  that  part  of 
the  cable  liable  to  have  the  most  wire  splices  from 
adjustment  of  wires.  Safe  provision  can  of  course 
be  made  for  secondary  stresses  by  increasing  the 
cable  section  and  leaving  150  to  200  ft.  of  cable  at  the 
towers  uncompacted,  so  the  wires  can  slide  on  each 
other  for  that  length  to  prevent  excessive  stresses  from 
the  ibending  of  the  cables.  All  this  can  be  done,  but 
it  adds  to  weight  and  cost  of  cables  and  is  poor  con- 
struction. 

In  chains  of  eyeibars  no  uncertainties  of  stresses 
can  occur,  as  all  determination  of  length  and  all  fitting 
are  done  in  the  shops  with  great  accuracy,  which  must 
be  one  of  the  determining  elements  in  any  great  metal 
bridge.  This  feature  was  well  considered  in  the  de- 
sign made  for  the  Pennsylvania  Steel  Co.  for  an  eye- 
bar  suspension  raidroad  structure  at  Quebec  in  1910. 
In  Engineering  News  of  Nov.  23,  1911,  the  comparison 
of  weight  is  given  with  the  official  equivalent  cantil- 
ever design.  The  competition  in  this  case  did  not 
decide  the  merit  of  any  competing  designs,  as  the 
contract  was  awarded  for  a  cantilever  structure  not 
complying  with  specifications  and  therefore  30  per 
cent  lighter  than  any  other  design,  including  the  so- 
called  official  design.  The  length  of  the  river  span 
(1,756  ft.)  in  this  design  was  practically  the  same  as 
in  the  proposed  Delaware  Bridge  (1,750  ft.),  so  that 
the  two  are  readily  comparable  when  transposed  to 
the  different  load  conditions  and  the  higher  unit 
stresses  would  be  justified  with  the  present  higher 
steels. 

In  this  connection  the  report  above  mentioned  on 
the  chain  design  for  the  Manhattan  Bridge,  a  care- 
fully considered  judgment  from  engineers  of  great 
experience  and  high  attainments  is  worth  thoughtful 
consideration.  The  cost  of  eyebar  chains  and  wire 
cables  is  mentioned  as  being  about  the  same  (in  1903). 
The  comparison  was  based  on  nickel-steel  eyebars 
with  48,000  lb.  elastic  limit  and  85,000  lb.  ultimate 
strength.  That  was  also  the  basis  for  the  chain  design 
for  the  Que^bec  bridge,  12  years  ago.  But  since  then 
progress  has  ben  made  in  Ae  metallurgy  of  steel,  and 
large  eyebars  can  be  obtained  of  high  steel  with  elastic 
limit  and  ultimate  exceeding  80,000  and  110,000  lb. 
respectively.  With  such  material  an  eyebar  sus- 
pension bridge  cannot  help  but  be  superior  in  quality 
to  a  wire  cable  design,  and  also  cheaper  in  total  cost, 
when  properly  designed.  It  is  surprising  that  im- 
provements in  the  art  are  ignored  and  that  no  studies' 
for  chain  designs  have  been  made  by  which  the  econ- 
omy and  merit  of  the  proposed  wire  cable  bridge 
could  be  tested.  That  could  proibably  be  best  done 
by  a  competition  of  designs,  but  not  of  the  kind  had 
on  the  Quebec  Bridge. 

Studies  for  a  large  bridge  cannot  be  considered 
complete  until  every  phase  of  it  has  been  examined 
ui  the  light  of  progressive  scientific  knowledge.  But 
in  any  or  all  designs  for  a  large  city  bridge,  archi- 


tectural considerations  should  prevail,  for  the  rea- 
sons already  stated.  That  much  its  builders  owe  to 
the  puiblic  and  our  age. 


REPAIRING  ASPHALT  STREETS  IN  WINTER 

A  method  of  repairing  asphalt  pavements  during  the 
winter  months,  when  municipal  and  county  asphalt 
plants  usually  are  closed  down,  has  been  evolved  with 
success  by  Charles  L.  Harrison,  engineer  in  charge  of 
street  repairs  at  Cincinnati. 

The  old  asphalt  pavement  is  removed  from  the  streets 
and  hauled  to  the  yards  during  the  regular  working 
season,  the  pavement  being  broken  down  to  approxi- 
mately two  and  one-half  inches.  The  heating  plant 
consists  of  four  horizontal  four-wheeled  kettles,  each 
of  one  hundred-gallon  capacity.  The  old  asphalt, 
broken  to  proper  size,  is  placed  in  the  kettles  in  the 
afternoon  and  the  fire  started  at  5  o'clock  the  next 
morning.  Pour  or  five  gallons  of  water  are  added  and 
the  covers  are  placed  on  the  kettles.  After  being 
allowed  to  steam  for  half  an  hour  the  mixture  is  turned 
over  with  heavy  bars,  is  .spaded  at  one  end  and  then 
allowed  to  steam  again.  The  operation  is  repeated 
until  at  the  end  of  three  hours  the  water  has  evapor- 
ated and  the  mixture  is  ready  for  use  at  a  temperature 
of  ;i25  to  375  degrees  Fahrenheit.  It  is  then  transferred 
to  another  kettle,  under  which  a  hot  fire  has  been  built, 
and  is  hauled  therein  to  the  street,  where  it  is  laid  in 
the  same  manner  as  "new  stuff,"  except  that  it  is 
tamped  into  place  instead  of  being  rolled.  The  four 
kettles  are  never  allowed  to  be  more  than  half  full,  as 
the  mixture  cannot  be  done  in  an  economical  manner 
if  the  kettles  are  full. 

The  force  engaged  in  breaking,  heating  and  laying 
the  asphalt  in  Cincinnati  consists  of  only  the  seven 
men  who  are  kept  during  the  winter  as  the  nucleus  for 
the  spring  force  and  a  driver  for  a  two-horse  wagon. 
No  additional  bitumen  or  dust  filler  is  added  to  the  old 
asphalt  and  the  cost  is  slightly  less  than  the  average 
cost  per  square  yard  for  repairs  with  new  material. 


PORTABLE  CONTROLLERS  TO  OPERATE 
CRANES 

In  the  operation  of  large  cranes  used  in  building 
construction  or  for  dock  work  it  is  generally  necessary 
to  have  two  men  engaged,  one  working  the  controllers, 
and  the  other  stationed  at  some  convenient  point  to 
signal  to  the  rest.  With  the  aid  of  a  device  invented  in 
Great  Britain  it  is  possible  to  dispense  with  one  of 
these  men.  The  device  consists  of  a  portable  electric 
controller  which  can  be  slung  over  a  man's  shoulder 
and  can  be  supported  by  means  of  a  long,  pointed  leg. 
This  controller  is  connected  by  means  of  a  strong 
flexible  cable  with  special  gear  operating  the  crane  I 
motors.  The  user  has  merely  to  press  certain  buttons  ' 
on  the  controller  to  make  the  crane  go  through  all  its 
usual  evolutions.  Thus  the  operator  can  stand  at  any 
point  convenient  for  observation  or  he  can  walk  about 
from  one  point  to  another  so  as  to  secure  a  complete 
supervision  of  the  working  of  the  crane.  This  inven- 
tion should  be  of  the  greatest  assistance  in  saving  labor  }j 
in  docks  and  on  construction  work  generally. 


Contractors !      Don't    fail    to   attend    the   construc- 
tion conferenct,  Hamilton.  Ont.,  January  17th.  to20th.4, 
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How  May  Construction  Be  Resumed? 

What  is  Necessary  in  Finance,  Labor  and  Materials — Return  of  Confidence 
in  Values  in  Building  Will  Remedy  Present  Slackness 

Keport  of  the  Committee  on  ConstriKition  InduHtrieH  of  the  (I.S.  I'resiilent's  Coiifereiit*  on  Unemployni«nt. 

ture  was  $75,000.  This  is  a  charge  of  30  per  cent. 
It  is  doubtful  whether  the  marfjins  received  by  the 
architect,  the  contractor,  and  by  all  the  producers  in 
the  basic  industries  involved  aggregated  a  sum  equiv- 
alent to  these  financing  charges. 

When  an  owner  must  pay  such  a  sum  before  con- 
struction work  even  starts,  many  projects  have  nec- 
essarily been  abandoned  in  the  face  of  a  continual 
need  and  demand  for  building. 

While  excessive  financing  charges  for  building 
have  not  ibeen  exceptional,  many  savings  banks,  trust 
companies,  and  insurance  companies  have  maintained 
a  conservative  loaning  policy  with  regard  to  real  es- 
tate and  home  building  and  the  building  and  loan 
associations  have  been  conducted  with  exceptional 
efficiency.  Underlying  the  whole  matter  of  the  fin- 
ancing of  construction  there  is,  however,  the  sound 
banking  principle  that  long-term  deposits  and  the 
savings  accounts  of  the  people  should  i)rimarily  be 
used  for  long-term  purposes  and  should  not  be  inter- 
mingled  with   speculative   and  commercial   business. 


During  the  World  War,  private  construction  and 
construction  of  every  nature  not  contributing  to  War 
purposes  was  prohibited.  After  the  signing  of  the 
Armistice  high  costs  prevented  the  resumption  of 
genuine  construction  activities.  The  investing  \mh- 
lic  in  this  field  has  not  had  confidence  in  the  stability 
of  values;  they  have  not  been  able  to  determine  if  and 
when  the  cost  of  construction  reached  a  point  war- 
ranting their  investment.  A  return  of  confidence  in 
values  in  construction  will  assure  more  employment 
than  in  any  other  area. 

There  are  three  outstanding  factors  in  the  building 
and  construction  situation  which  have  the  greatest 
bearing  on  the  resumption  of  construction  activities. 
They  are  financing,  material  costs  and  labor  costs. 

These  factors  present  questions  which  cannot  be 
settled  in  a  national  way ;  they  must  be  investigated 
by  those  interested  in  each  comnninity  for  itself.  The 
(|uestions  are : 

(a)  Can  the  pros])ective  investor  finance  the  oper- 
ation at  a  reasonable  cost? 

(lb)  Does  the  cost  of  construction  materials  to  the 
prf)spective  investor  ])roperly  represent  the  reduction 
which  has  'been  made  in   the  wholesale  [)rices? 

(c)  Is  labor  in  the  particular  locality  working  at 
fair  rates  and  giving  fair  value  in  the  cjuantity  and 
quality  of  work  done? 

If  local  ccmditions  prove  satisfactory,  there  is  no 
reason  why  work  should  not  j^roceed  inmiediately. 
This  is  especially  true  of  persons  contemplating  the 
building  of  their  own  homes  who  are  now  paying 
rentals  based  on  inflated  values. 

Financing 

Money  must  be  made  available  on  reasonable  terms 
and  in  reasonable  volume  and  free  frrom  demands  or 
bonuses  and  commissions  of  a  questionalble  character. 

The  savings  deposits  of  the  people  are  the  natural 
economic  source  of  loans  for  home  building.  The 
aggregate  is  ample  for  this  purpose,  even  though  a 
portion  is  protected  by  adequate  investment  in  more 
liquid  securities  to  meet  withdrawals.  There  would 
be  no  difficulty  in  the  financing  of  homes  if  the  fim- 
damental  principle  of  the  use  of  long-term  deposits 
for  home  loan  and  long  term  purposes  were  generally 
followed. 

In  every  section  of  the  country  owners  have  de- 
clined to  start  new  projects  on  account  of  the  financ- 
cing  charges,  both  the  interest  rate  and  the  commiss- 
ions and  i^remiums  paid  for  floating  loans  being  dis- 
couragingly  high.  Commissions  and  premiums  vary- 
ing between  10  and  20  per  cent  have  been  charged  in 
addition  to  from  7  to 8  ])er  cent  interest.  For  e.xamiile 
before  the  first  work  of  construction  was  begun  the 
owners  of  an  apartment  house  were  recpiired  to  pay 
for  the  million  and  a  quarter  involved,  an  interest  rate 
of  7  per  cent  and  a  bond  premium  of  1 '-4  per  cent,  and 
a  floating  charge  of  10  per  cent,  making  a  total  fin- 
ancing charge  of  18'/^  per  cent.  The  financing  charge 
of  a  subsequent  loan  of  $250,000  for  the  same  struc- 


Material  Costs 

Many  construction  materials  have  been  substan- 
tially reduced.  Some  may  have  been  reduced  to  a 
point  which  is  retarding  production.  It  is  apparent, 
however,  that  other  construction  materials  have  not 
yet  been  reduced  in  keeping  with  the  trend  of  whole- 
sale prices  on  other  commodities.  Manufacturers  of 
such  materials  should  be  urged  to  promptly  make 
their  readjustments  to  a  reasonable  ba.sis.  They 
must  realize  that  failure  on  their  part  to  do  so  is  not 
only  limiting  their  own  business  but  it  is  also  inter- 
fering with  the  production  and  sale  of  other  construc- 
tion materials ;  it  is  interfering  with  greater  employ- 
ment :  in  a  word,  it  is  a  contributing  factor  to  holding 
back  the  progress  of  the  entire  industry. 

In  many  instances  retailers  of  construction  mater- 
ials have  not  yet  followed  the  reduction  of  their  man- 
ufacturers and  wholesalers  in  their  resale  prices.  This 
is  an  important  subject  to  be  taken  up  locally  in  each 
community.  The  retailers  must  be  shown  the  neces- 
sity of  bringing  their  prices  to  local  buyers  down  to 
a  point  consistent  with  the  reductions  made  in  whole- 
sale prices  after  taking  into  consideration  increases  in 
freight  rates  or  legitimate  increases  in  co.st  which 
exist  in  other  directions. 

Labor  Costs 

This  cannot  be  regulated  by  national  action.  The 
cost  of  living,  rentals  and  working  conditions  differ 
in  various  communities. .Where  fair  wage  adjustments 
have  not  been  made,  construction  is  held  up.  Such 
conditions  should  be  dealt  with  fairly  and  frankly  be- 
tween employer  and  workmen  and  reasonable  read- 
justments  promptly  made. 

.Approaching  this  subject,  we  believe  that  the  em- 
r>loyer  should  not  j)ermit  the  wage  of  his  workmen 
to  eo  below  that  point  at  which  it  not  only  provides 
sufficient  to  take  care  of  the  necessities  of  life  but 
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also  enough  to  enable  the  family  to  educate  the  chil- 
dren properly,  to  provide  reasonable  comforts  and 
conveniences  and  to  permit  systematic  savings  even 
though  small.  In  the  comparison  of  wages  for  build- 
ing artisans  with  those  of  other  industries,  due  allow- 
ance should  he  made  for  seasonal  unemployment. 

The  workman,  on  the  other  hand,  should  deliver 
maximum  production  with  proper  interest  in  the  wel- 
fare of  the  business  out  of  which  his  wages  are  paid. 
and  should  eliminate  restrictions  and  measures  which 
tend  to  interfere  with  his  production  or  with  the  pro- 
duction of  others.  Stoppage  of  work  from  jurisdic- 
tional controversies  in  the  construction  industry 
should  be  permanently  abandoned  as  measures  de- 
trimental to  the  public  welfare. 

A  factor  contributing  to  the  necessarily  high  costs 
in  some  localities,  is  the  continuation  of  unfair  prac- 
tices. 

Unfair  Practices 

Notwithstanding  the  improvements  which  have 
taken  place  in  some  instances,  with  respect  to  the 
practices  in  the  industry,  it  is  apparent  that  there  still 
exist  trade  abuses,  waste,  and  unnecessary  expense. 
It  is  a  first  essential  of  the  proper  development  of  the 
construction  industry  on  a  sound  basis  that  all  prac- 
tices which  unnecessarily  retard  the  work  or  add  to 
its  cost  should  'be  immediately  discountenanced  and 
abandoned,  if  the  confidence  of  the  public  is  to  be 
fully   restored. 

There  are  certain  restrictions  or  limitations  which 
were  placed  upon  the  industry  during  or  since  the  war, 
which    should  be   removed. 

Reduction  of  Freight  Rates 

This  group  recognizing  that  transportation  pro- 
blems are  not  within  its  peculiar  province  desires, 
nevertheless,  to  express  the  conviction  that  every 
reasonable  step  should  be  taken,  necessary  to  enable 
the  railroads  to  resume  their  customary  activities,  and 
to  re-establish  efficiency,  economy  and  regularity  in 
transportation  service. 

Readjustments  of,  and  reductions  in,  freight  rates 
on  construction  materials  are  essential  to  a  sustained 
revival  of  building  activity.  Increases  in  rates  on 
construction  materials  imposed  during  the  war  left 
the  construction  industry  under  a  relatively  heavier 
handicap  of  increased  transportation  costs  than  had 
been  imposed  on  most  other  commodities. 

To  this  war-itime  increase  in  freight  rates  has  since 
been  added  an  increase  of  25  to  40  per  cent,  thus  per- 
petuating and  even  magnifying  the  eiTect  of  the  war- 
time policy  of  restricting  general  construction  act- 
ivity. 

The  construction  industry  cannot  eflfectively  func- 
tion under  a  freight  rate  fabric  artificially  distorted  by 
of  failure  to  reduce  and  readjust  freight  rates,  exist- 
ing plants  for  the  production  of  construction  materials 
had  to  be  abandoned  and  a  new  alignment  of  produc- 
ing facilities  estaJblished  in  accordance  with  the  pres- 
ent rates,  a  fabric  originally  designed  in  the  public  in- 
terest, to  discourage  the  very  thing  which,  in  the  pub- 
interest,  the  government  now  desires  to  encourage : 
that  is,  the  normal  operation  of  industry.  The  financial 
burden  of  such  a  readjustment  of  plants  would  have  to 
rest  ultimately  upon  the  public ;  and  its  necessary  eff- 
ect would  be  to  curtail  existing  competition  and  to 
limit  the  radius  of  distribution  of  many  of  the  con- 
struction  materials. 

In  addition  to  such  readjusment  of  freight  rates 
on   construction   materials   as   will   permit   construc- 


tion activity,  freed  from  unnecessary  artificial  restric- 
tion, it  is  urged  that  such  inequalities  as  may  after 
such  general  readjusment  exist  in  the  rates  on  various 
construction  materials  be  investigated  and  removed. 
We  suggest  the  consideration  of  the  practicability  of 
encouraging  during  winter  months  the  transportation 
of  materials  used  in  road  and  other  construction  work, 
thus  utilizing  transportation  equipment  which  might 
perhaps  otherwise  remain  idle. 

Building  Codes 

The  develojjment  of  the  art  of  building  through 
the  adoption  of  new  and  economical  scientific  methods 
of  construction  is  retarded  throughout  the  country  by 
the  building  codes  of  the  various  municipalities,  which 
diflfer  flagrantly  as  to  floor  loads,  wall  thicknesses  and 
other  elementary  requirements  which  should  be  com- 
paratively uniform,  climatic  conditions  excepted.  It 
is  the  opinion  of  competent  authorities  that  as  much 
as  20  per  cent  would  be  saved  in  certain  cities  by  the 
adoption  of  building  codes  based  upon  modern  scien- 
tific knowledge. 

Statistics 

There  is  a  definite  need  for  s.tatistics  properly  co- 
ordinated, accurately  prepared,  and  furnished  proni])t- 
ly — affecting  production,  capacity,  and  distribution  of 
basic  materials  in  the  construction  industry.  The 
present  confusion  and  limited  information  through 
handling  by  several  departments  is  causing  unneces- 
sary expense  to  the  Government  without  giving  com- 
plete data  and  service  to  the  public.  Arrangements 
should  be  made  as  promptly  as  possible,  so  that  sta- 
tistics can  be  furnished  by  the  proper  department. 

Recommendations 

It  is  recognized  that  the  construction  industry  is 
n  kev  industry,  that  there  is  a  vast  amount  of  construc- 
tion needed,  and  that  this  construction  work  would 
afford  employment  to  a  large  number  of  men  directly 
and  indirectly,  and  would  result  in  the  creation  of 
permanent  and  useful  wealth,  translating  wasting 
labor  into  earning  capital. 

To  meet  the  present  unemployment  emergency  and 
to  make  renewed  activities  in  the  construction  field 
nossible  does  not  require  special  concessions  to  the 
industry.  But  it  does  require  a  complete  and  prompt 
removal  of  unnecessary  handicaps,  restrictions  and 
limitations,  both  direct  and  indirect,  these  including 
credit,  freight  rates,  priorities,  undue  costs  in  relation 
to  labor  and  materials,  wasteful  building  codes  and 
the   like. 


TOWN  OF  MOUNT  ROYAL  IS  EXTENDING 

A  new  section  of  the  town  of  Mount  Royal,  P.Q.,  is 
now  being  opened  up  and  developed  under  the  direc- 
tion of  the  Canadian  Northern  Land  Company,  namely, 
that  part  which  lies  between  Rockland  and  Allen 
avenues,  the  latter  avenue  forming  the  boundary  line 
between  the  Model  City  and  Park  avenue  extension. 

Sewers  and  water  services  have  been  laid  in  practi- 
cally the  whole  of  this  section,  preparatory  to  its  being 
built  up  and  developed,  and  practically  all  public  ser- 
vices have  been  provided  for  during  the  past  summer, 
except  that  of  transportation,  in  regard  to  which  a 
certain  amount  of  improvement  might  still  be  desired. 

For  the  purpose  of  opening  iip  this  district,  a  new 
subsidiary  company  has  been  formed  by  the  Canadian 
Northern,  under  the  name  of  the  Rockland  Housing 
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Compauy.  This  subsidiary  has  been  incorporated 
under  Quebec  4,  Georj^e  V.,  Chap.  47  and  Quebec  9, 
(leorf^e  V.,  Chap.  10,  to  taiie  advantaj^e  of  the  facilities 
offered  by  the  federal  government  for  borrowing 
money  with  which  to  build  dwelling  houses,  passing 
on  to  the  ultimate  purchaser  the  facilities  of  payment 
offered  by  the  government  in  respect  of  the  borrowed 
money.  One  of  the  provisions  of  the  law  governing 
compaiues  building  houses  with  money  thus  borrowed 
from  the  government,  is  that  the  amount  of  profit  they 
may  show  on  their  dealings  is  limited  to  C  per  cent. 
The  houses  are  to  be  of  six  and  seven  rooms,  and  will 
cost  probably  around  $6,250  for  the  six-roomed,  and 
$7,000  for  the  seven-roomed  houses.  That  proportion 
of  this  cost  which  is  borrowed  from  the  government 
will  be  subject  to  5  per  cent,  interest,  and  repayable 
over  a  period  of  twenty  j^ears.  The  balance  will  be 
carried  as  a  second  mortgage  and  payable  in  ten  years, 
subject  to  7  per  cent,  interest. 


STANDARD  LENGTHS,  SIZES  AND  QUALITY  Of 
LUMBER  AS  RELATED  TO  ECONOMIC  DESIGN 

yince  labor  has  become  a  most  significant  factor  in 
the  cost  of  building,  and  since  there  are  certain  estab- 
lished standards  of  lengths  and  sizes,  as  well  as  signi- 
ficant differences  in  grades  of  lumber,  it  is  important 
that  the  use  of  these  standard  lengths,  sizes  and  grades 
be  intelligently  applied  to  the  design  of  buildings  for 
the  purpose  of  reducing  the  cost  of  construction  where 
possible. 

In  designing  the  floor  plan  of  a  building,  the  fact 
that  standard  lengths  of  joists  are  multiples  of  two  feet, 
4  ft.  to  24  ft.  inclusive,  should  be  an  important  con- 
sideration in  determining  the  widths  and  lengths  of 
each  room. 

Odd  lengths,  such  as  joists  9,  11,  13  and  15  feet,  not 
commonly  carried  in  stock,  are  charged  as  the  next 
longer  even  length  and  cut  at  the  lumber  yard  before 
delivery,  or  delivered  in  the  next  longer  even  length, 
necessitating  cutting  by  the  carpenter  on  the  job.  The 
waste  here  is  obvious,  both  in  material  and  in  labor, 
and  could  easily  be  avoided  by  careful  design. 

A  building  does  not  necessarily  have  to  be  an  even 
number  of  feet  in  width  in  its  over  all  dimension. 
Take,  for  exami)le,  a  brick  building,  which  is  built  24 
feet  wide  with  12  inch  walls.  Joists  which  are  24  feet 
long  can  be  used,  but  at  least  16  inches  must  be  cut 
from  the  ends  to  have  the  proper  extension  of  the 
joist  ends  in  the  brick  wall,  whereas,  if  the  building 
had  been  built  25  feet  4  inches  wide,  24-foot  joist 
could  have  been  used  with  no  waste,  or  by  decreasing 
the  width  but  8  inches,  22  foot  joists  could  have  been 
used. 

When  designing  heights  of  stories,  whether  in  Braced 
or  Balloon  Frame,  Ordinary  or  other  types  of  construc- 
tion in  which  wooden  studs  are  used,  standard  lengths 
are  quite  as  important  a  consideration  as  joists,  and 
economy  may  be  practiced  with  the  same  result.  To 
be  sure,  9  foot  and  11  foot  lengths  may  be  cut  from 
18  foot  and  22  foot  lengths,  respectively,  but  why 
necessitate  even  this  amount  of  additional  labor  when 
avoidable? 

Whether  the  schedule  of  lumber  ordered  be  large  or 
snjall,  if  the  nuiterial  listed  be  of  standard  instead  of 
odd  lengths,  a  material  saving,  as  well  as  more  prompt 
delivery  is  assured. 

It  should  also  be  remembered  that  whenever  the  size 
of  lumber  is  given  in  whole  numbers,  such  as,  2x4, 
2  X  6,  2  X  8,  etc.,  standard  commercial  or  nominal  sizes 


are  meant;  but  whenever  the  size  is  given  as  1%  x  3%, 
1%  X  5%,  1%  X  7V^,  etc.,  actual  sizes  are  meant,  and 
stresses  should  always  be  based  on  actual  size  of  mater- 
ial used. 

In  the  selection  of  materials,  particularly  of  timbers 
and  wooden  beams  to  be  used  in  building,  care  should 
be  exercised  to  select  good,  sound  materials,  free  from 
rot,  large  or  loose  knots,  shakes  or  any  imperfections 
whereby  the  strength  may  be  impaired,  and  of  such 
size  and  dimensions  as  are  required  for  the  kind  of 
building  erected. 

Upon  ascertaining  from  your  lumber  dealer  the 
prices  per  1,000  feet  of  several  sizes  and  lengths  of 
lumber,  it  is  a  simple  prol)lem  in  mathematics  to  deter- 
mine whether  it  will  be  more  economical  to  use  sixteen 
lengths  of  2"  x  8"  joists,  16"  on  centres  in  the  floor 
construction  under  a  certain  room,  or  to  use  twelve 
lengths  of  2"  x  10"  joists,  20"  on  centres  for  the  same 
purpose,  and  similarly,  of  two  lengths  of  2"  x  4'  studs  8' 
long,  can  be  used  more  economically  than  one  length 
16'  long  and  answer  the  same  purpose.  Care  should 
also  be  exercised  in  the  design  of  roofs,  so  that  the 
pitch  of  the  roof  and  the  projection  of  the  cornice  or 
eaves  is  so  arranged  as  to  use  even  lengths  of  materials 
for  rafters. 

As  the  flooring  for  porches  is  generallj'  laid  at  right 
angles  to  the  house  proper,  the  width  of  the  porch 
should  be  such  that  material  here  will  cut  also  to  the 
best  advantage. 

If  these  few  points  are  adopted  by  architects,  engin- 
eers and  contractors,  to  make  more  efficient  the  design 
and  application  of  lumber  in  building,  much  waste  can 
be  avoided  and  a  considerable  reduction  in  cost  of 
construction  will  result. 


NEW  FLAME  CUTTER 
For  many  years  the  oxy -acetylene  flame  has  been 
largely  used  for  cutting  plates,  girders,  and  other 
pieces  of  iron  or  steel.  For  rough  work  the  ordinary 
acetylene  blow-pipe  is  quite  satisfactory,  but  where  it 
is  desired  to  cut  out  a  piece  of  metal  with  a  sharp  edge 
the  blow-pipe  by  itself  is  not  suitable,  as  it  leaves  a 
ragged  edge,  where  it  cuts.  The  wide  scope  for  an  oxy- 
acetylene  cutter  which  would  give  a  fine  edge  has  in- 
duced a  British  inventor  to  undertake  very  close  re- 
search into  the  best  form  of  blow-pipe.  After  spending 
many  thousands  of  pounds  and  undertaking  many  ex- 
periments he  has  succeeded  in  devising  a  blow-pipe 
which  cuts  almost  as  fine  an  edge  as  a  saw.  He  has 
developed,  in  conjunction  with  this  blow  pipe,  an  in- 
genious machine  which  enables  any  shape  to  be  repro- 
duced; that  is  to  say,. once  a  pattern  has  been  made  the 
machine  will  reproduce  it  as  often  as  required  by  cut- 
ting metal  sheets  to  precisely  the  same  shape.  The 
process  is  so  rapid  and  so  perfectly  performed  that  the 
machine  has  attracted  the  greatest  interest  among  rail- 
way companies,  motor  car  manufacturers,  and  others 
who  have  a  large  amount  of  reproduction  work  in  sheet 
metal  to  perform. 


BUILDING  ACTIVITY  IN  NORTH  SYDNEY.  N.S. 

A  very  considerable  activity  during  the  past  summer 
is  reported  from  North  Sydney,  N.S.  Mr.  Jos.  Rowsell 
has  remodelled  a  residence  for  Capt.  Jno.  Cains,  built 
a  new  residence  for  R.  P.  Scott,  and  has  practically 
completed  houses  for  Joseph  Moore  and  Mrs.  J.  D. 
McDonald;  at  the  present  time  he  is  just  beginning  a 
$5,000  home  for  R.  T.  Smith.  F.  C.  Redding  is  building 
a  concrete  block  house  on  Commercial  Street. 
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Lining  Railway  Tunnels  Under  Traffic 

Various  Schemes  Used  by  Several  Railway  Companies  are  Described — 

Pneumatic   Concreting  Generally  Adopted   Although   Hand 

Methods   are  Used   for  Short  Tunnels 

From  a  committee  report  presented  at  the  annual  convention  of  the  American  Railway  Bridge  aud  Building  Association. 


The  kind  of  lining  selected  upon  differs  somewhat 
on  the  various  railroads.  Some  roads  deem  it  advisable 
to  line  with  concrete  only,  others  use  concrete  back 
walls  and  brick  facing.  The  concrete  lining  has  proven 
the  most  economical  to  install,  especially  with  present- 
day  methods — the  pneumatic  process  being  the  latest 
development  in  this  line.  By  this  process  the  work  may 
be  carried  on  successfully  with  little  interruption  to 
traffic  and  to  the  work.  There  are  various  designs  of 
machines  for  this  work  and  the  methods  are  divided  as 
to  application  of  the  lining.  There  is  now  a  machine 
by  which  a  grout  of  sand  and  cement  is  applied  to  the 
rock  walls  of  the  tunnel,  either  with  or  without  rein- 
forcement, as  the  conditions  warrant.  Thus  the  grout 
is  sprayed  on  the  walls  in  successive  layers  until  the 
desired  thickness  i.s  attained.  The  aggregate  is  placed 
in  a  conical-shaped  hopper  where  it  is  mixed  and 
thinned  to  the  proper  degree  by  the  injection  of  water 
into  the  discharge  pipe  after  the  dry  aggregate  has 
left  the  machine.  This  has  proved  to  be  a  satisfactory 
method  of  lining  rock-faced  tunnels  where  there  is  con- 
siderable seepage  or  where  decomposition  is  setting  in. 

Lining  Tunnels  by  Hand  Methods 

Lining  tunnels  by  the  so-called  hand  method  has  been 
accomplished  under  traffic  very  economically  when  the 
circumstances  were  favorable.  This  is  done  in  long 
tunnels  by  the  use  of  the  jumbo  car  with  the  staging 
high  enough  to  permit  of  the  concrete  being  shoveled 
into  the  form  from  this  elevated  platform.  In  some 
cases  the  side  walls  are  poured  ahead  a  considerable 
distance  and  the  arch  brought  up  later;  in  other  cases 
the  entire  form  is  filled  at  one  pouring,  making  a  com- 
plete monolithic  section.  The  difficulties  encountered 
in  this  method  are  generally  caused  by  the  interference 
with  work  by  traffic,  making  the  work  spasmodic  and 
creating  an  economical  loss  which  can  be  overcome  only 
by  the  strictest  supervision  and  the  employment  of  a 
small  crew  of  men. 

Where  short  tunnels  are  to  be  lined  the  hand  method 
is  probably  the  most  practical.  The  staging  can  be 
erected  high  enough  to  give  safe  clearance  for  trains 
and  also  to  give  foom  enough  to  work.  A  continuous 
staging  is  thus  carried  along  from  the  mouth  of  the 
tunnel  and  the  concrete  is  conveyed  from  the  outside 
of  the  staging. 

On  the  Southern  Pacific  R.  R.  in  some  instances, 
a  4x5-ft.  drift  has  been  opened  up  over  the  top  of  the 
tunnel  timbers,  where  the  earth  formation  was  favor- 
able, a  track  laid  on  the  tunnels  timbers  and  the  con- 
crete carried  into  the  forms  in  dump  cars.  In  this  case 
the  form  can  be  poured  to  the  top  with  little  shoveling. 

Wooden  forms  constructed  of  3x8-in.  studs,  spaced 
2  ft.  on  centres  with  lx6-in.  sheathing,  and  in  12-ft. 
sections  are  used.  The  form  arch  is  hinged  to  the  wall 
of  the  form  with  plates  and  bolts,  so  that  to  move  the 
form  ahead  it  is  only  necessary  to  draw  the  side  walls 
in  and  lower  the  arch  enough  to  clear.  Then  the  entire 
form  is  pulled  ahead  as  far  as  necessary  on  pipe  rollers 
and  reset  for  filling.    Walling  pieces  of  4x6-in.  pine  at 


the  middle  and  top  of  the  side  walls  are  tied  back  by 
wire  or  bolts  to  the  tunnel  timbers,  and  the  foot  of  the 
form  is  braced  to  the  track  ties.  The  open  end  of  the 
form  is  closed  up  with  1-in.  material  and  braced. 

A  spur  track  of  four  or  five  cars'  capacity  is  put  in 
as  near  the  tunnel  as  possible  and  sand  and  gravel 
unloaded  on  a  plank  floor.  The  cement  house  of  two 
ears'  capactity  is  located  as  conveniently  as  possible 
to  the  mixer  and  also  on  the  spur  track,  so  that  the 
cement  is  handled  as  little  as  possible.  The  aggregate 
is  hauled  in  wheelbarrows  to  the  V^-yd.  mixer,  and 
after  being  mixed  is  elevated  by  a  tower  to  the  dump 
ears  which  are  at  the  elevation  of  the  tunnel  staging 
or  to  the  drift  over  the  tunnel  as  the  case  may  be. 
The  ears  are  then  run  into  the  tunnel  by  gravity  and 
are  pulled  back  by  a  light  cable  from  a  donkey  engine, 
which  also  does  the  hoisting. 

This  work  is  carried  on  with  20  men,  and  averages 
about  36  ft.  of  tunnel  lined  per  week  with  a  single 
shift.  Although  the  pneumatic  machine  was  working 
on  other  tunnels  in  the  vicinity  it  was  not  considered 
practical  to  use  it  on  these  short  tunnels  200  ft.  in 
length,  as  they  were  somewhat  isolated  and  water 
service  was  poor  at  these  points. 

Several  short  pieces  of  lining  were  done  by  this 
method,  the  drift  over  the  top  being  used  only  where  it 
could  be  easily  opened,  but  the  work  was  found  to  cost 
more  than  with  the  pneumatic  method. 

Lining  Tunnels  by  Pneumatic  Method 

The  Southern  Pacific  R.  R.  has  now  practically 
adopted  the  pneumatic  method  for  the  lining  of  its 
tunnels  under  traffic.  The  first  piece  of  work  of  this 
nature  consisted  of  enlarging  to  standard  size  and 
lining  with  concrete  the  tunnels  on  the  Tehachapi  Pass 
and  the  San  Fernando  tunnel,  all  of  which  are  located 
on  the  single  track  main  line  between  San  Francisco 
and  Los  Angeles.  Of  the  18  tunnels  on  the  Tehachapi 
section  11  Avere  lined  throughout  by  the  pneumatic 
process,  2  were  eliminated  by  a  line  change,  4  were 
lined  by  the  hand  method,  being  short  jobs,  and  one 
was  simply  enlarged  and  not  lined,  being  of  solid 
rock  section  throughout.  The  line  through  the  Teha- 
chapi Pass  follows  the  Tehachapi  creek  at  various 
elevations  along  the  steep  slope  to  the  creek,  and  all 
the  tunnels  are  on  8  to  10*  ctirves.  The  formation  of 
the  earth  consists  of  broken  rock,  loose  sand  and  decom- 
posed granite,  so  that  in  all  eases  the  timbering  was 
close. 

It  was  decided  to  enlarge  and  line  the  tunnels  to  a 
standard  size  with  a  minimum  overhead  clearance  of 
22  ft.  and  a  minimum  width  of  16  ft.  on  tangent  track 
and  17  ft.  on  curves  of  over  2*.  The  cross-section  of 
the  bore  consists  of  vertical  walls  14  ft.  6  in.  to  the 
spring  line,  and  an  arch  of  8  ft.  radius  and  8  ft.  6  in. 
radius,  respectively,  for  the  16-ft.  and  17-ft.  horizontal 
widths. 

The  difficulties  encountered  were  numerous.  The 
immense  business  carried  by  the  Southern  Pacific  R.  R. 
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and  the  Santa  Pe  Ry.,  whioh  ran  jointly  over  this 
track,  was  the  greatest  problem  to  cope  with,  for  not 
only  were  there  14  passenger  trains  and  8  scheduled 
freight  trains  daily,  but  in  the  busiest  seasons  as  many 
as  67  trains  were  passed  over  this  line  in  24  hours. 
All  ascending  trains,  of  course,  leave  their  trail  of 
smoke  and  gas,  which  on  calm  days  lies  in  the  tunnels 
for  long  periods.  On  account  of  the  heavy  grades  great 
care  had  to  be  exercised  in  flagging  trains  to  protect 
the  workmen,  and  a  watchman  was  stationed  near  the 
tunnel  to  warn  all  men  of  the  approach  of  trains.  With 
these  precautions  the  entire  work  was  prosecuted  with 
no  injuries. 

Small  electric  units  were  installed  to  furnish  light, 
which  proved  to  be  a  great  saving  over  the  old  torch 
method  of  lighting.  Tn  preparation  of  these  tunnels 
for  lining,  the  old  timbering  was  removed  and  new 
10xl4-in.  timhers  installed  on  concrete  footings,  which 
furnished  the  basis  for  the  future  lining.  The  arches 
were  of  the  three-segment  octagon  type,  and  gave  a 
clearance  of  23  ft.  overhead  and  19  ft".  6  in.  horizontal 
for  17-ft.  tunnels.  All  of  the  concrete-lined  tunnels 
were  timbered  throughout  and  the  timbers  left  in  place 
with  exception  of  spreaders  or  girts  and  all  unnecessary 
woodwork,  which  were  removed  from  between  the  tim- 
bers. Where  it  was  necessary  to  install  inverts,  pn 
account  of  swelling  ground,  this  was  done  after  the 
lining  was  fini.shed.  Most  of  the  tunnels  were  solidlv 
lagged  behind  the  posts  and  all  cracks  and  holes  were 
battered  and  plugged  prior  to  setting  the  forms  for 
concrete. 

Getting  the  Aggregate  to  the  Mixer 

Tn  laying  out  the  plant  on  the  outside  it  was  found 
that  a  5-car  spur  was  the  greatest  length  that  could 
be  secured  and  in  some  instances  only  a  2-car  spur 
was  possible.  The  .spur  was  placed  as  near  the  tunnel 
as  possible.  Where  a  drag  line  was  used  to  deliver 
the  gravel  to  the  mixer  the  spur  was  elevated  4  ft. 
to  give  room  to  handle  bottom-dump  cars,  but  where  a 
clam  shell  was  used  it  was  not  necessarv  to  elevate  the 
track  as  the  cars  could  be  unloaded  by  the  clam  shell. 

Three  ditferent  methods  were  emploved  to  convev 
the  gravel  and  sand  separately  to  a  dipper,  which  was 
hoisted  by  a  small  air  motor.  This  required  a  fleet  of 
eight  wheelbarrows  and  six  shovelers,  to  keep  gravel 
at  the  mixer,  and  considerable  lost  time  was  experi- 
enced by  this  method.  Besides  these  men  it  required 
eight  more  men  to  unload  gravel  from  the  cars. 

To  overcome  this  expensive  feature  a  2r)-vd.  hopper 
was  built  over  the  mixer  and  a  bucket  elevator  was  in- 
stalled at  an  expense  of  $700.  The  elevator  was  oper- 
ated by  air:  it  required  only  seven  men  to  keep  the 
hopper  full,  and  there  was  no  delav  in  getting  gravel 
to  the  mixer.  The  spur  track  was  also  elevated  and 
five  men  kept  the  cars  empty.  The  gravel  and  sand 
were  now  delivered  ready  mixed  in  proper  proportions 
This  elevator  paid  for  itself  quickly  and  this  method 
was  later  improved  upon  by  pulling  the  gravel  up  to 
the  elevator  with  a  drag  line  from  a  donkev  engine 
Three  men  now  furnished  gravel  to  the  mixer  and^five 
men  from  the  bull  gang  kept  the  cars  empty. 

Later  on  when  a  locomotive  crane  was  available  it 
was  used  to  handle  the  gravel  and  proved  to  be  the 
most  economical  of  all.  as  with  this  crane  the  ears  could 
be  emptied  and  gravel  supplied  to  the  mixer  with  the 
use  of  only  three  men.  Besides  this  the  crane  was  a 
great  labor  saver  in  setting  up  the  plant,  loading  and 


unloading  material  and  made  itself  useful  and  econo- 
mical in  many  ways  about  the  work. 

The  cement  house  was  placed  adjacent  to  the  mixer 
and  also  close  to  the  spur  track,  so  that  cement  coald 
be  handled  easily,  both  from  the  car  and  to  the  mixer. 
A  3-car  capacity  cement  house  proved  ample  for  the 
work. 

The  Mixing  Plant 

The  machine  used  for  placing  the  concrete  lining 
consists  of  a  cone-shaped  hopper  with  a  trap  door  at 
the  top  and  a  east  iron  elbow  at  the  bottom  or  apex 
of  the  cone.  The  hopper  is  built  of  %-in.  steel  plates 
and  is  made  in  Vt-yd.  and  Vl'-yd.  sizes.  A  6-in.  discharge 
pipe  is  used  for  the  ^/4-yd.  batch.  In  the  Southern 
Pacific  work  the  Vi-yd.  type  was  used  and  was  located 
as  near  the  gravel  storage  as  po.ssible  to  facilitate  the 
handling  of  the  gravel.  Over  the  mixer  a  25-yd.  hopper 
10  ft.  square  was  built  in  sections  so  that  it  could  be 
taken  down  and  moved  easily.  The  gravel  is  drawn 
from  this  hopper  through  an  air-operated  gate  at  its 
lower  point  into  a  Vj-.vd.  measuring  hopper  and  thence 
into  the  mixer.  This  is  done  quickly  and  it  requires 
but  a  few  .seconds  to  load  the  mixer  with  the  charge. 

The  compres.sor  was  of  the  Ingersoll  Rand  Imperial 
Type  10.  having  a  capacity  of  925  eu.  ft.  per  minute. 
It  wa«  belt  driven  by  a  320  h.p.  gas  engine.  Both 
engine  and  compressor  were  installed  in  a  steel  frame 
box  in  order  to  make  them  portable  as  the  conditions 
demanded.  The  car,  when  located  in  a  suitable  place, 
was  lifted  from  its  trucks  and  rested  on  wooden  frame 
bents  on  concrete.  The  car  was  braced  at  each  end 
with  I-beams  to  the  rails,  which,  with  18-in.  screw 
jacks,  took  up  the  thrust  of  the  car  when  the  engine 
was  working. 

Two  3-in.  pipe  lines  carried  the  air  from  the  com- 
pressor to  the  mixer,  and  the  air  storage  consisted  of 
small  tanks  with  a  total  of  400  cu.  ft.  capacity.  This 
capacity  was  ample  for  a  shot  of  1,200  ft.  and  was 
reduced  to  140  cu.  ft.  for  the  shortest  shot  of  250  ft. 

As  this  entire  plant  was  to  be  used  at  all  tunnels 
over  200  ft.  in  length  it  had  to  be  made  portable, 
and  it  generally  required  seven  8-hour  days  to  set  it 
up,  and  the  same  length  of  time  to  prepare  1,000  ft.  of 
tunnel  and  set  up  the  steel  forms  ready  to  fill,  with 
a  force  of  40  men. 

Five  steel  ribbed  forms  of  the  Blaw  collapsible  type 
were  used,  each  form  being  20-ft.  long,  and  covered 
with  3-in.  pine  lagging.  All  forms  were  set  up  outside 
the  tunnel  and  rolled  in  on  their  own  wheels,  on  a 
light  rail  spaced  25  in.  from  the  face  of  the  concrete 
on  either  side.  3  in.  below  the  top  of  the  main  line  rail. 
The  forms  were  spaced  in  the  tunnel  so  that  they  would 
operate  toward  each  other,  the  intention  being  "that  all 
forms  should  cover  the  discharge  pipe. 

Placing  the  Concrete 
Prom  the  mixer  a  6-in.  standard  steel  pipe  was  laid 
into  the  tunnel.  The  pipe  was  connected  with  6-hole 
cast  iron  flanges,  and  extra  heavy  pipe  was  used  for 
bends.  The  pipe  was  laid  on  the  ground  to  a  point 
midway  between  two  forms  where  it  arose  to  the  top 
centre  of  the  tunnel  through  the  extra  heavy  bends. 
It  was  then  carried  on  hangers  in  the  top  of  the  tunnel. 
By  reversing  one  elbow  two  forms  could  be  .shot  with 
one  set-up  of  the  pipe.  The  same  precedure  was  follow- 
ed with  the  other  two  forms,  but  the  fifth  form  re- 
quired a  separate  set-up  of  pipe.  As  the  two  fonn.s 
were  filled  the  ground  connections  of  the  pipe  were 
changed  and  the  next  two  filled.    This  could  be  done  in 
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30  minutes,  at  least,  and  when  no  delays  occurred 
shooting  could  be  resumed  in  the  next  form  in  that 
length  of  time.  The  pipe  was  anchored  to  the  timbers 
with  chains  and  turnbuckles,  as  the  thrust  was  very 
severe  at  times,  and  it  would  break  at  the  flanges 
quickly  unless  so  anchored. 

On  the  end  of  the  pipe  at  the  form  a  6-ft.  nozzle, 
consisting  of  extra  heavy  6-in.  pipe,  with  a  slight  curve 
in  it,  was  flanged  on.  This  deflected  the  concrete  to 
the  side  walls  until  the  concrete  arose  to  the  crown  of 
the  arch  on  each  side.  It  was  then  removed  and  a 
straight  pipe  put  on  to  finish  the  key  of  the  arch. 

One-half  inch  steel  plates  were  used  as  baffle  plates 
on  the  timbers  to  keep  them  from  being  cut  through  by 
the  concrete,  and  were  removed  when  the  concrete 
reached  that  height.  It  was  also  necessary  to  put 
steel  sheets  4x10  ft.  by  1/16  in.  thick  on  the  forms 
where  the  concrete  struck,  otherwise  the  lagging  soon 
became  rough  and  caused  trouble,  ("are  was  taken  to 
keep  the  forms  well  cleaned  and  oiled  to  prevent  stick- 
ing.    The  forms  were  cleaned  by  air. 

A  1-in.  line  laid  through  the  tunnel  from  the  air 
reservoir  furnished  air  for  this  purpose,  and,  with  a 
hose  and  short  pipe' nozzle,  the  loft  man  could  keep  the 
form  clean  by  blowing  all  loose  rock  and  cement  ofiF 
when  necessary. 

The  discharge  pipe  gave  considerable  trouble  in  the 
early  stages  of  the  game  through  wearing  out  at  the 
bends,  but  this  was  overcome  by  case-hardening  and 
putting  on  heavy  patches  with  clamps.  In  this  manner 
1,000  to  1,500  yd.  could  be  shot  through  a  bend  before 
it  became  useless. 

The  forms  when  placed  were  raised  and  spread  by 
screws  attached  to  them,  but  it  was  necessary  to  block 
the  form  ribs  up  well  and  tie  the  forms  back  to  the 
tunnel  timbers  with  %-in.  bolts  at  the  centre  and  at 
the  spring  line.  The  foot  of  the  form  was  braced  to 
the  track  ties  and  it  was  found  that  considerable  brac- 
ing and  tying  was  necessary  to  hold  the  form  in  place 
successfully  on  account  of  the  rapidly  increasing 
weight  as  the  form  was  filled,  for  the  concrete  was 
practically  alive  until  the  entire  side  was  filled.  Many 
times  it  was  found  necessary  to  allow  some  time  for 
setting  by  changing  the  pipe  from  one  side  of  the  form 
to  the  other  side,  where  the  tunnel  was  only  partially 
lagged  up  back  of  the  timbers  or  where  large  cavities 
occurred. 

An  electric  bell  with  a  code  of  signals  was  used  to 
advise  the  mixer  operator  when  to  start  shooting  and 
when  to  stop,  and  to  give  him  other  necessary  informa- 
tion as  to  the  progress  of  filling  the  form.  The  con- 
crete placed  by  this  method  was  found  to  be  well  mixed 
and  of  good  quality  when  crushed  rock  of  1  in.  to  1% 
in.  size  was  used  with  good,  clean  sand,  but  round  rock 
and  pebbles  did  not  do  as  well,  as  they  had  a  tendency 
to  roll  into  pockets,  which  sometimes  caused  consider- 
able trouble. 

Sticking   Caused  Trouble 

It  was  found  necessary  to  have  a  man  patrol  the  line 
with  a  hammer  as  the  concrete  frequently  stuck  in  the 
pipe  and  had  to  be  hammered  loose,  in  the  long  tun- 
nels two  or  more  men  were  necessary  in  order  to  pre- 
vent delays  on  this  account.  In  an  effort  to  overcome 
this  sticking  or  plugging  and  to  give  more  plasticity 
to  the  concrete,  hydrated  lime  was  added  to  the  batch. 
One-quarter  of  a  cubic  foot  was  added  to  each  ^/i-yd 
batch,  but  no  improvement  was  noted,  and  the  only 
remedy  seemed  to  be  to  add  more  water.    Under  these 


conditions  the  sticking  was  very  much  minimized  but 
it  became  much  harder  to  hold  this  excess  fluid  in  the 
form,  although  the  quality  of  the  concrete  appeared  to 
be  as  good  or  better  than  with  the  dryer  mix. 

The  concrete  was  reinforced  with  %-in.  twisted  or 
deformed  steel  bars  spaced  12  in.  on  centres  for  the 
vertical  steel  and  the  arch,  and  24  in.  on  centres  for  the 
horizontal  steel.  Twisted  steel  plugs  were  left  pro- 
truding 9  in.  out  of  the  concrete  footings,  when  built, 
to  tie  to,  and  all  the  steel  was  securely  tied  with  No. 
14  annealed  wire. 

The  aggregate  was  furnished  in  1 :2 :4  proportions 
and  was  put  into  the  mixer  dry,  and  10  to  12  gal.  of 
water  added.  Everything  was  arranged  so  that  rock, 
sand,  cement  and  water  could  all  go  into  the  mixer  at 
once.  When  shooting  from  150  ft.  to  200  ft.  as  high 
as  96  batches  per  hour  were  handled  for  distances  of 
700  ft.  to  800  ft.,  60  batches  per  hour,  and  at  1,200  ft., 
45  batches. 

To  operate  the  plant  successfully  sufficient  water 
should  be  on  hand.  In  these  tunnels  water  was  taken 
from  a  6-in.  gravity  line  by  installing  a  valve.  This, 
with  the  addition  of  a  2,000-gal.  tank,  elevated  60  ft. 
above  the  plant,  gave  sufficient  pressure  for  the  engine 
and  mixer,  as  well  as  for  camp  and  other  purposes. 

To  shoot  the  concrete  successfully  it  was  found 
necessary  to  maintain  an  air  pressure  of  from  75  lbs. 
to  90  lbs.  in  the  receivers.  When  shooting  at  80-lb. 
pressure  a  drop  of  20  lbs.  occurred  before  the  batch 
was  entirely  discharged.  This  varied  with  the  distance 
from  the  mixer  to  the  form,  but  the  maximum  variation 
with  the  400  cu.  ft.  receivers  was  30  lb.  when  shooting 
a  distance  of  1,200  ft. 

As  the  lining  progressed  and  the  two  forms  ap- 
proached each  other  from  10  ft.  to  14  ft.  was  allowed 
as  a  finish  form.  This  form  was  finally  filled  through 
a  2x4-ft.  recess  left  in  the  top  and  end  of  the  last 
section  of  concrete.  Through  this  hole  the  pipe  was 
inserted  and  the  hole  was  big  enough  for  the  loft  man 
to  crawl  through  to  clean  the  form.  When  the  form 
was  filled  the  pipe  was  pulled  out  and  this  recess  rein- 
forced and  filled,  completing  the  work. 

The  forms  were  then  rolled  out  and  in  one  case  were 
hauled  intact  to  another  tunnel  a  mile  distant  by  work 
train  with  no  delay  to  trains  and  all  in  five  hours. 
Otherwise  the  forms  had  to  be  dismantled  and  knocked 
down  to  move  to  the  next  job. 

Continuous  Pouring  Produced   Best  Results 

As  in  all  concrete  work,  continuous  pouring  of  a  unit 
produces  the  best  results,  so  in  tunnel  lining  a  section 
should  be  completed  in  the  shortest  time  possible  to 
avoid  seams  and  offsets  in  the  concrete.  It  was  there- 
fore found  most  practical  to  work  two  8-hour  shifts, 
one  shift  starting  at  6  a.m.  and  working  until  3  p.m.. 
and  the  other  shift  continuing  on  from  3  p.m.  to  12 
o'clock  midnight,  taking  the  usual  hour  for  lunch.  In 
this  way  a  section  of  20  ft.  could  be  completed  each  day. 

After  completing  the  section  and  making  another 
form  ready  the  night  shift  changed  the  pipe  and  did 
what  other  work  was  necessary  for  the  day  shift  to  start 
promptly  after  6  a.m.  on  the  work  of  placing  concrete. 
Six  20-ft.  sections  were  completed  each  week  with  the 
do\ible  shift,  and  in  some  cases  of  short  shooting  seven 
could  easily  have  been  blown,  but  the  lack  of  forms  and 
the  ioxir  days  required  for  setting  of  the  concrete,  made 
it  impossible  to  complete  seven  sections  in  six  days. 

The  forms  varied  somewhat  in  the  amount  of  concrete 
necessary  to  fill  them.     This  variation  was  due  to  the 
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nature  of  the  laf?ffinf<  in  the  tunnel.  Some  portions  of 
the  tunnels  had  no  lafipinf^  where  },'o(icl  rock  was  en- 
countered and  in  these  instances  the  concrete  filled  all 
cavities  and  voids  in  the  rocks  and,  of  course,  required 
more  filling  as  it  was  not  considered  practical  to  fill 
these  voids  other  than  with  the  concrete.  Some  20  ft. 
sections  of  this  nature  required  from  90  yd.  to  105  yd., 
but  the  ordinary  section,  where  timbers  were  well  laKPred, 
required  an  average  of  80  yd.  or  3.5  yd.  per  tunnel  foot. 

Labor  Organizations  and  Cost 

A  crew  of  40  men  was  used  on  the  day  shift,  consisting 
of  a  foreman  and  two  assistants,  16  carpenters,  an  elec- 
trician, an  engineer  and  helper,  a  pipe  man  and  helper, 
a  craneman,  timekeeper,  3  fliigmen  and  12  laborers. 
The  night  shift  was  composed  of  20  to  25  men,  consisting 
of  the  foreman,  an  assistant,  8  carpenters,  an  electrician, 
an  engineer  and  helper,  a  craneman  and  6  or  8  laborers. 
As  the  day  crew  did  Inilk  of  the  work,  the  night  crew 
was  not  necessarily  as  lai-ge,  as  it  was  considered  practi- 
cal to  start  blowing  a  new  form  and  let  it  .set  unfinished 
for  six  hours. 

The  cost  of  these  tunnels  varied  somewhat  owing  to 
(•onditions  on  the  ground,  the  fluctuation  in  wages  and 
the  uncertainty  of  delivery  of  material,  during  the  57 
months  that  the  work  was  in  ])rogress.  Costly  delays 
were  experienced  through  labor  shortage  and  lack  of 
nuiterial  deliver\-.  During  the  time  that  this  work  was 
in  progress  the  weather  conditions  were  favorable,  there 
being  little  snow  and  frost  to  contend  with  as  on  other 
jobs  in  colder  climates. 

The  cost  data  on  a  typical  tunnel  684  ft.  long  lined 
by  the  pneumatic  method  is  reflected  by  the  following 
figures.  This  is  tunnel  No.  3  of  the  series  on  the 
Tehachapi  Pass.  In  this  ciise  there  was  a  spur  track 
of  4-car  capacity.  Material  was  supplied  to  the  job  by 
local  train  service  and  very  irregular.  Considerable 
delay  was  caused  through  lack  of  material  delivery 
from  a  commercial  plant  located  200  miles  from  the 
tunnel.  The  work  was  done  during  a  period  of  extremely 
high  wages,  carpenters  and  mechanics  receiving  as  high 
as  83  et.  and  laborers  51  et.  per  hour.  One  shift  of  8 
hours  only  was  used  and  the  gang  consisted  of  aboiit  35 
men.  Gravel  was  delivered  to  the  mixer  by  a  drag  line 
and  elevator,  which  was  somewhat  costlier  than  handling 
by  the  crane  as  was  done  on  later  jobs.  The  entire  cost 
of  concreting  this  tunnel  was  $31  per  lineal  foot  for 
labor  and  $33  per  lineal  foot  for  material. 

Knowing  little  about  the  handling  of  the  plant,  it  took 
some  time  to  perfect  an  organization  whereby  an  econ- 
omical showing  could  be  made,  hut  considering  circum- 
stances and  the  difficulties  under  which  the  work  was 
done,  it  was  considered  that  a  very  satisfactory  show- 
ing was  made. 

The  work  was  carried  on  by  company  forces.  Geo. 
Rear,  bridge  engineer  for  the  Soiithern  Pacific  Co., 
engineered  the  work  of  putting  the  machinery  in  motion 
and  lining  the  tunnels.  A.  Praser,  supervisor  of  bridges 
and  buildings  at  Bakersfleld.  supervised  it,  and  the 
chairman  executed  the  job  of  lining. 

Method  of  Lining  San  Fernando  Tunnel 

The  lining  of  the  San  Fernando  tunnel  is  being  prose- 
cuted in  a  somewhat  different  manner  with  respect  to 
the  form  work  and  the  execution  of  the  work  in  general. 
The  lining  is  carried  on  in  conjunction  with  the  enlarge- 
ment of  the  bore,  and  as  the  traffic  is  approximately  50 
per  cent,  lighter  at  this  jioint  and  other  rail  connections 
give  an  outlet  for  traffic  in  case  of  trouble,  the  work  has 
not  been  followed  so  intensivclv  as  in  the  tunnels  on  the 


Tehachapi  Pass.  This  tunnel  is  6,696  ft.  in  length  and 
is  cut  through  a  rugged  range  of  hills  composed  of  sand- 
stone, conglomerate,  shale  and  solidified  ocean  mud. 
The  lining  was  started  in  July,  1919,  and  to  date  some 
2,300  ft.  has  been  completed. 

The  cross-section  of  the  bore  is  vertical  walls  with  an 
arch  of  8-ft.  radius,  the  finished  width  being  16  ft.  and 
the  overhead  clearance  22  ft. 

The  reinforcement  of  the  concrete  is  the  Southern 
Pacific  standard,  as  in  other  tunnels,  and  the  volume  of 
concrete  per  tunnel  foot  the  same.  The  pneumatic 
method  is  used  here  much  in  the  same  manner  as  in  the 
lining  of  the  Tehachapi  tunnels,  with  the  exception  that 
it  is  not  necessary  to  have  such  large  storage  capacity 
for  the  aggregate  and  the  rock  and  sand  are  handled 
by  wheelbarrows. 

Two  compressors  furnish  air  for  the  blowing  at  this 
tunnel  and  are  electrically  driven.  As  the  power  lines 
of  the  Southern  California  Edison  Co.  are  in  close  proxi- 
mity to  the  work  it  was  deemed  advisable  to  obtain  this 
power.  One  Ingersoll-Rand  corapres.sor  has  a  capacity 
of  1,150  cu.  ft.  per  minute,  and  the  other,  a  Chicago 
pneumatic  compressor,  has  a  similar  capacity. 

Two  compressors  are  used  here  instead  of  one  on 
account  of  the  long  .shooting,  the  distance  of  the  shortest 
shot  being  2,300  ft.  It  is  figured  that  as  the  air  is 
exhausted  from  one  compressor  the  volume  of  air  in 
storage  from  the  other  compres.sor  can  be  quickly  turned 
into  the  line,  following  up  the  batch  and  driving  it  on 
to  the  form. 

The  mixer  used  is  a  Houghton  of  *^-yd.  batch  capacity 
and  a  6-in.  standard  pipe  line  is  used  as  a  discharge 
pipe,  flanged  at  the  joints  with  standard  east  iron  6- 
hole  pipe  flanges. 

Wooden  forms  are  used  here,  which  are  constructed 
of  2x6-in.  pine  doubled  for  studs  and  placed  2  ft.  on 
centres  Avith  1x6  in.  SIS  pine  for  horizontal  sheathing. 
The  forms  are  held  firmly  in  place  by  %-in.  bolts  with 
heads  spiked  to  the  tunnel  posts,  one  on  each  side  of  the 
post,  the  threaded  ends  projecting  through  the  form  £ind 
through  waling  strips  of  2x6-in.  pine  doubled,  4-ft.  on 
centres. 

The  arch  ribs  are  made  of  six-segment  two-ply  2xl2-in. 
rough  pine  bolted  together  with  4x6-in.  tie  beams  18  ft. 
above  the  top  of  rail,  as  a  spreader.  This  gives  a  stable 
arch  and  one  which  can  be  handled  conveniently.  The 
areh  rib  ends  drop  to  a  point  about  12  in.  above  the 
spring  line  to  a  2x6-in.  plate.  Between  this  plate  and 
a  similar  plate  on  the  top  of  the  side  walls,  short  2x6  in. 
studs  are  inserted  which  are  knocked  down  when  the 
arch  is  ready  to  be  dropped.  This  gives  ample  clearance 
for  the  areh  in  moving  it  ahead  to  the  next  section.  The 
walls  and  arches  are  in  12-ft.  sections  and,  in  placing  the 
concrete,  the  entire  form  is  filled  before  moving  ahead, 
making  a  complete  section.  The  concrete  footings  were 
in.stalled  along  with  the  retimbering  and  enlarging  of 
the  bore,  this  work  being  done  by  hand  only. 

The  6-in.  discharge  pipe  from  the  mixer  rises  from 
the  ground  when  within  300  ft.  of  the  form  to  be  blown. 
The  only  bends  used  con.sist  of  short  45*  cast  iron  elbows 
of  approximately  3-ft.  radius.  By  the  use  of  these  east 
elbows  the  pipe  is  carried  to  the  centre  of  the  top  of  the 
timnel  where  it  is  supported  by  round  iron  hangers  to 
the  top  segment  of  the  tunnel  arch.  No  special  norale 
is  used  on  this  pipe,  the  concrete  being  dischairged  into 
the  form  directly  from  the  straight  pipe. 

Poiiring  the  Alternate  Sections 
When  it  is  necessary  to  pour  a  section  between  two 
sections  previously  completed  the  pipe  is  brought  up  to 
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a  height  beneath  the  form  that  will  clear  trains  and  then 
turned  vertically  through  the  centi-e  of  the  form  an 
equal  distance  from  the  ends  of  the  form.  A  recess  is 
excavated  in  the  roof  of  the  tunnel,  planked  up  and  bafBe 
plates  put  in.  This  recess  is  large  enough  that  the  con- 
crete, when  striking  the  roof,  will  spread  itself  equally  in 
all  directions.  The  pipe  is  projected  about  5  ft.  above  the 
inside  of  the  form  so  that  the  concrete  cannot  run  back 
down  and  so  that  the  form  will  be  well  filled.  The  pipe 
is  then  disconnected  and  plugged  with  sacks  and  pulled 
down  out  of  the  form.  In  this  manner  the  lining  progres- 
ses at  the  rate  of  from  12  ft.  to  18  ft.  per  day  of  eight 
hoiirs  when  shooting,  but  no  attempt  is  being  made  to 
shoot  every  day.  A  section  is  placed  three  times  a  week, 
the  other  three  days  being  used  to  erect  reinforcing 
steel  and  the  forms.  The  length  of  the  form  is  regulated 
to  suit  the  distance  of  shooting  and  the  rapidity  of  dis- 
charge, which  is  governed  by  the  distance  from  the  mixer 
to  the  point  of  discharge,  or  the  form,  and  varies  from 
12  ft.  at  a  distance  of  2,000  ft.,  to  18  ft.  at  a  distance  of 
800  ft.  to  1,000  ft.  By  so  regulating  the  work  it  is 
])ossible  to  complete  a  section  within  the  eight  hours. 

The  personnel  of  the  force  engaged  in  enlarging  and 
lining  consists  of  a  general  foreman,  two  a.ssistant  fore- 
men engaged  in  enlarging  and  retimbering  ahead  of  the 
concreting,  and  40  other  miscellaneous  men  such  as  car- 
penters, laborers,  flagmen  and  watchmen,  there  being 
a  total  of  45  men  in  all. 

This  work  has  thus  been  carried  on  very  methodically 
and  economically.  The  object  in  this  tunnel  is  to  carry 
(m  the  lining  in  conjunction  with  the  enlarging  and 
retimbering  of  the  section  and  by  so  doing  a  material 
saving  is  effected,  in  that  it  is  possible  to  eliminate  some 
of  the  otherwise  necessarily  heavy  timbering.  By  prose- 
cuting the  work  in  this  manner  at  this  tunnej  it  ha.s 
been  possible  to  place  750  ft.  of  this  concrete  lining,  to- 
gether with  the  footings,  at  a  cost  of  $24  per  lineal  foot 
for  labor,  and  a  total  of  $53.06  per  lineal  foot  for  labor 
and  material,  exclusive  of  superintendence,  tool  rental, 
store  expense  and  other  incidentals. 

Lining  Tunnels  on  the  Lehigh  Valley  R.  R. 

Two  novel  methods  were  used  by  the  Lehigh  Valley 
R.R.  in  relining  short  sections  of  two  of  the  tunnels. 
One,  a  double  track  tunnel,  was  partly  lined  with  brick 
when  constructed,  but  as  time  went  on  the  brick  dis- 
integrated and  bulged  to  such  an  extent  as  to  become 
dangerous  and  clearances  were  reduced.  In  1890  a 
shaft  was  dug  from  the  top  of  the  ground  above  the 
tunnel  down  to  the  top  of  the  brick  arch  and  a  second 
arch  and  side  walls  were  built  around  the  whole  of  the 
original  tunnel,  and  then  the  brick  arch  was  removed 
and  the  inner  surface  of  the  new  concrete  arch  faced 
to  produce  clear  and  neat  surface  lines.  During  the 
progress  of  the  work,  a  single  track  was  operated 
through  the  centre  and  before  the  work  of  excavation 
for  the  inner  arch  was  started  the  part  of  the  tunnel 
under  repairs  was  completely  supported  by  tempo^ar^' 
bents,  the  centering  thoroughly  wedged  to  the  old  arch 
for  its  support,  and  the  pressure  produced  by  the  soil 
from  the  rear  ot  top. 

The  other  tunnel  was  completely  arched  with  brick 
when  constructed,  about  1886.  A  few  years  ago 
about  115  lin.  ft.  of  the  arch  showed  some  signs  of 
sagging  and  bulging.  This  tunnel  is  also  double  track 
and  all  the  clearances  available  were  required  for  the 
traffic,  especially  near  the  eaves  of  the  equipment. 
Directly  above  the  centres  of  the  tracks  and  between 
the  tracks,  some  space  could  be  spared.    At  this  tunnel 


the  side  wals  are  of  stone  to  the  springing  line.  This 
brick  was  built  of  separate  arches  21  in.  thick. 

The  defective  section  of  the  tunnel  was  lined  with 
cast  iron  segment  arch  sections  bolted  together  at  the 
ends  and  along  the  sides  through  the  flanges.  At  the 
springing  line,  and  for  a  short  distance  upward,  part 
of  the  brick  arch  was  cut  away  to  make  room  for  the 
cast  iron  lining. 

This  lining  was  shaped  so  as  to  form  a  complete  but 
flatter  arch  under  the  brick  arch,  and  the  space  between 
the  cast  iron  arch  and  the  brick  was  grouted  with  a 
cement  gun;  this  was  done  for  each  complete  ring 
separately  as  it  was  completed.  After  all  the  cast  iron 
lining  was  in  position,  steel-crete  metal  was  wrapped 
about  the  flanges  of  the  cast  ribs  and  the  whole  inside 
surface  (including  the  bolts),  covered  with  a  thin  layer 
of  gunite,  placed  with  a  cement  gun,  to  prevent  destruc- 
tion of  the  metal  by  the  gases  from  passing  locomotives. 

To  do  this  work  single  track  was  operated  through 
the  tunnel  and  the  defective  section  completely  centred 
to  support  the  -brick  arch :  this  centring  was  replaced 
as  fast  as  the  cast  iron  section  was  replaced.  This  was 
a  very  interesting  piece  of  work  and  required  a  irood 
deal  of  study,  but  was  completed  successfully. 

Lining    Connaught   Tunnel   of   Canadian   Pacific    Ry. 

Tlie  5-mile  double-track  ('onnaught  tuiuicl  of  the 
f!anadian  Pacific  Ry.  under  the  Selkirk  mountains  near 
Rogers  Pass  has  just  recently  been  lined  with  concrete. 
The  construction  plant  and  equipment  ])resented  some 
exceptional  problems.  To  them  may  be  added  an  alti- 
tude of  4,000  ft.  above  sea  level,  an  average  snowfall 
during  the  winter  of  40  ft.  and  a  distance  of  220  and 
420  miles  to  the  nearest  cities  where  materials,  c'luip- 
ment,  and  labor  could  be  obtained. 

The  principal  requirements  for  the  plant  were  the 
storage  and  handling  of  material  outside  the  tunnel, 
the  transportation  of  men  and  material  into  and  out  of 
the  tunnel,  lighting  and  the  mixing  and  placing  of  the 
concrete. 

The  plant  itself  had  to  be  laid  out  with  sepcial  con- 
sideration to  safety,  non-interference  with  railway 
operation,  non-interference  with  signal  and  other  cir- 
cuits, fire  hazard,  reasonable  and  economic  speed  in 
performance  and  special  weather  conditions  in  the 
mountains.  Practically  every  variety  of  layout  was 
considered  to  meet  the  above  conditions. 

It  was  decided  to  construct  a  central  electric  gener- 
ating station  which  supplied  power  sufficient  for  bril- 
liant lighting  of  the  working  zones  within  the  tunnel 
and  for  the  operation  of  a  plant  mounted  on  cars,  con- 
consisting  of  air  compressor  with  its  operating  motor 
and  auxiliary  apparatus,  storage  space  for  the  materials 
for  the  aggregate,  and  motor  operated  mechanical  pre- 
mixing  and  air-placing  concrete  apparatus.  A  trans- 
mission line  to  the  working  zones,  transformers,  low 
tension  lines  to  lights  and  motors,  and  a  gasoline  loco- 
motive for  hauling  this  plant  and  the  supply  cars  were 
the  necessary  adjuncts  of  the  plan. 

The  heart  of  this  scheme  was  the  electric  power  plant 
which  was  located  near  the  west  portal  of  the  tunnel 
at  Glacier  station.  On  account  of  the  topography  it 
was  not  feasible  to  place  the  power  plant  at  the  main 
line  level,  and  it  was  therefore  located  on  an  embank- 
ment south  of  the  railroad.  Three  old  locomotive  boil- 
ers were  used  for  the  power  plant. 

Immediately  after  the  passage  of  trains,  particularly 
when  operating  against  the  1  per  cent,  grade  in  the 
tunnel,  smoke  conditions  made  work  extremely   diffi- 
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cult.  Most,  careful  consideration  was  given  to  a  variety 
of  schemes  for  illuminating  the  working  sections  under 
smoke  conditions  and  at  the,  same  time  for  not  over- 
illuminating  the  work  after  the  smoke  had  cleared. 
Numerous  laboratory  experiments  were  made.  Flood 
lights  of  r)()0-watt  capacity  each  were  finally  decided 
upon.  These  lights  were  portable  and  adjustable  as  to 
diffusion  of  beam,  and  worked  out  in  practice  exceed- 
ingly well,  permitting  illumination  to  be  varied  im- 
mediately to  meet  any  particular  set  of  conditions  ob- 
taining in  the  tunnel  at  any  time.  They  also  cut  the 
time  lost  due  to  smoke  and  showed  a  large  saving  in 
labor  costs. 

Two  75-ton  pit  Hat  cars  were  coupled  together  to 
carry  the  concrete  mixing  and  placing  apparatus.  On 
on(!  car  was  located  a  1,200-ft.  motor-driven  compres- 
sor, while  on  the  other  car  was  located  a  mechanical 
concrete  mixer  of  22  cu.  yd.  per  hour  capacity  and  a 
pneumatic  placing  apparatus  of  the  same  capacity. 
Storage  bins  for  sand  and  gravel  were  provided  on 
each  car  with  a  belt  conveyor  to  carry  material  from 
one  car  to  the  other.  Cement  storage  and  water  tanks 
were  located  convenient  to  the  mixer.  Storage  was 
calculated  on  a  basis  of  blowing  a  complete  form  with- 
out leaving  the  tunnel  to  recharge.  .Sand  and  gravel 
were  delivered  to  the  mixer  skip  by  gravity  and  the 
mixed  concrete  dropped  by  gravity  into  the  air  placer. 
Necessary  pipe  and  flexible  hose  connections  to  the 
forms  were  used. 

In  operation  the  cars  were  spotted  near  the  forms 
to  be  blown  and  jacked  up  in  order  to  take  the  weight 
off  the  springs.  Electric  power  connection  was  made 
to  tlie  nearest  outlet  on  the  power  distribution  line.  No 
difficulty  was  experienced  from  vibration  or  rocking, 
although  the  compressor  motor  had  a  capacity  of  200 
h.p.  at  500  r.p.m. 

A  27-ton  gasoline  locomotive  was  used  for  hauling 
the  mixer  cars  in  and  out  of  the  tunnel,  the  handling 
of  the  rock  scaling  and  derrick  cars,  materials  cars, 
switching  of  ears  in  the  yard,  etc.  It  was  also  used  in 
running  lunch  cars  into  the  tunnel  in  order  to  save 
working  time  otherwise  consumed  by  the  men  going 
out  for  lunch,  and  in  general  the  many  miscellaneous 
switching  uses  continually  arising  on  work  of  this  kind. 
The  engine  was  rated  to  handle  210  tons  on  a  1  per 
cent,  grade  and  was  operated  by  one  man.  An  electric 
lo(!omotive  would  have  imposed  excessive  costs  and  a 
steam  locomotive  would  have  aggravated  smoke  con- 
ditions. The  effect  of  the  exhaust  gases  from  the  gaso- 
line locomotive  was  carefully  considered  but  found  to 
be  negligible. 

Six  Blaw-Knox  collapsible  steel  forms  were  used, 
each  providing  20  ft.  of  finished  tunnel  lining  at  one 
placement.  These  were  made  to  clear  all  traffic.  Each 
form  was  on  wheels  and  after  the  concrete  was  set  the 
top  plates  were  collapsed  and  the  forms  rolled  for- 
ward to  their  new  position. 

The  proper  and  comfortable  accommodation  for  2(K) 
men  in  the  heart  of  the  mountains  was  an  important 
and  difficult  question.  A  complete  camp  complying 
with  government  regulations  was  gradually  built  up, 
consisting  of  sleeping  quarters,  subdivided  into  units 
of  four  nu'n  each,  bathhouse  and  laundry,  separate 
snuill  houses  for  married  men,  community  dining  room, 
kitchen,  storehouse,  roothouse,  etc.,  comprising  a  total 
of  about  60  buildings.  All  quarters  were  electric 
lighted  and  provided  with  water.  Heat  was  furnished 
by  stoves.  A  draiiuige  .system  and  septic  tanks  were 
installed. 


CLAY  PRODUCTS  ASSOCIATION  WILL  CONVENE 
IN  TORONTO  ON  FEBRUARY  7  9,  1922 

The  annual  convention  of  the  Canadian  National 
Clay  Products  Association  will  be  held  at  the  I'riuce 
George  Hotel,  Toronto,  on  February  7,  8  and  9,  1922. 
Arrangements  have  been  made  for  the  following 
papers:  Field  Tile  in  Canadian  Agriculture,  by  P.  L. 
Ferguson  of  the  Ontario  Agricultural  College,  Guelph ; 
Making  and  Marketing  Drain  Tile,  by  H.  H.  Hallatt  of 
the  Tilbury  Brick  &  Tile  Co.,  Tilbury;  National  Im- 
portance of  the  Clay  Products  Industries,  by  A.  Q.  Dal- 
zell,  consulting  engineer  of  the  Vitrified  Clay  Pipe 
Publicity  Bureau,  Toronto;  Industrial  Safety,  by  R.  B. 
Morley,  secretary  of  the  Industrial  Accident  Prevention 
Association,  Toronto ;  Tunnel  Kilns,  by  George  Booth, 
of  the  Booth  Brick  &  Lumber  Co.,  Islington,  Ont. ; 
Handling  Clay  with  Conveyors,  by  William  Burgess  of 
the  Don  Valley  Brick  Works,  Todmorden,  Ont. ;  Coal 
for  Kiln  Burning,  by  E.  C.  Hanson,  consulting  engineer, 
Toronto.  The  International  Business  Machines  Co., 
Toronto,  will  give  a  paper  on  time  and  cost  recording 
and  a  demonstration  of  the  Hollerith  tabulating  and 
sorting  machines  operated  by  electricity.  It  is  ex- 
pected that  Theodore  Randall,  secretary  of  the  National 
Brick  Manufacturers'  Association  and  vice-president  of 
the  same  association,  will  be  present.  The  annual 
banquet  will  be  held  February  8. 

The  president  of  the  C.N.C.P.A.  is  Ryland  H.  New  of 
the  Hamilton  and  Toronto  Sewer  Pipe  Co.,  Hamilton. 
The  secretary  is  G.  C.  Keith,  51  Wellington  St.  West, 
Toronto. 


BIGGEST  BUILDING  YEAR  IN  BRANDON,  MAN. 

Building  permits  i.ssued  in  Brandon  for  ten  mouths 
in  1921  total  $742,190,  or  the  highest  total  ever  reached 
in  the  building  history  of  the  city  in  ten  month's  time. 
It  is  expected  that  the  permits  will  quite  easily  slide 
over  the  three-quarters  of  a  million  dollars  before  the 
end  of  year,  although  November  and  December  are 
counted  as  slow  months  as  far  as  building  activity  is 
concerned. 

The  highest  amount  in  any  one  month  was  in  June, 
when  the  permits  totalled  $332,925,  or  nearly  double 
the  amount  of  the  permits  for  any  other  month  in  the 
year.  July  showed  next  best  with  $176,47.'),  while 
August's  figures  showed  $159,000.  These  were  the 
three  big  months  of  the  year  and  practically  accounted 
for  the  bulk  of  the  record-breaking  total. 

This  has  been  a  bumper  year  in  Brandon  for  the 
erection  of  public  buildings.  The  new  hospital,  which 
will  cost  nearly  ,$400,000  when  completed  is  the  largest 
of  the  buildings,  and  is  followed  by  the  Imperial  Oil 
company  plant,  which  was  recently  opened.  The  Win- 
ter  Fair  building,  costing  over  $140,000  is  another 
one  of  the  big  buildings  erected  in  the  city  during 
the  year,  while  the  new  Livingstone  school,  costing 
nearly  .$40,000,  also  provided  work  for  a  large  number 
of  men  during  the  summer  months. 

Although  1920  was  a  large  year  in  the  building  line. 
the  buililinsjr  fiirures  for  that  year  totalled  only  $412,829. 


BUSINESS  FOR  THOSE  WHO  GO  AFTER  IT 

Major  Anthes,  president  of  the  Anthes  Foundry, 
Limited,  Toronto,  Ont..  has  just  returned  from  a  two- 
months"  busines  strip  through  Western  Canada.  Major 
Anthes  reports  there  is  business  to  be  had  for  those 
who  go  after  it. 
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Canada's  Contractors — F,  E.  Halls 


One  of  the  best  known  contracting  firms  in  West- 
ern Canada  is  the  Carter-Halls-Aldinger  Company,  Ltd., 
of  which  Mr.  Frank  Ernest  Halls,  whose  portrait  ap- 
pears herewith,  is  a  member.  This  firm  is  responsible 
for  some  of  the  finest  structural  work  in  the  West, 
much  of  which  has  been  described  from  time  to  time  in 
the  pages  of  the  Contract  Record.  Examples  are:  the 
Vancouver  station  of  the  Canadian  National  Railways; 
the  erection  of  the  Winnipeg  aqueduct,  which  was  car- 
ried out  in  collaboration  with  the  Northern  Construc- 
tion Co.  at  a  cost  of  approximately  $15,000,000;  the 
Winnipeg  drill  hall  and  armoury;  the  Ford  Motor 
Company's  assembly  plant  at  Winnipeg;  the  T.  Eaton 
Company  mail  order  department  building,  Winnipeg; 
the  stores  for  the  Hudson  Bay  Company,  and  for  the 
Marshall- Wells  Company,  Ltd.,  at  Winnipeg;  Confeder- 
ation Life  Building,  Winnipeg;  Electric  Railway  Cham- 
bers, Winnipeg,  etc. 

Mr.  Halls  is  secretary-treasurer  of  the  company  and 
his  office  is  in  the  Union  Bank  Building.  He  is  also  sec- 
retary-treasurer of  the  Winnipeg  Aqueduct  Construc- 
tion Co.,  and  of  the  Walbridge  Aldinger  Company.  He 
is  an  Ontario  boy,  having  been  born  in  Huron  county 
in  1872.  His  early  education  was  received  in  the  coun- 
ty public  schools  and  later  in  the  University  of  Illinois. 
He  was  for  some  time  general  superintendent  of  con- 
struction of  the    Illinois    Terra    Cotta    Company,  Chi- 


Mr.   Frank  K.   Halls 

cago,  moving  back  to   Canada  in   1907,  when  his  pre- 
sent company  was  formed   fourteen  years  ago. 


TORONTO  BUILDERS"  EXCHANGE 
HOLD  SOCIAL  EVENING 

Toronto  contractors  demonstrated  their  ability  to 
cope  with  other  matters  than  construction  when  on 
November  30  they  held  a  social  evening  under  the 
auspices  of  the  Toronto  Builders  Exchange  and  Con- 
struction Industries.  The  affair  took  the  form  of  an 
informal  dance  and  card  party  with  buffet  refresh- 
ments. A  lari^e  turnout  of  members  and  their  friends 
was  present  and  it  is  safe  to  say  that  the  members  of 
the  industry  in  Toronto  are  better  acquainted  with 
one  another  as  a  result  of  this  social  evening,  which  is 
a  new  venture  on  the  part  of  the  Builders'  Exchange. 
It  is  hoped,  however,  that  similar  evenings  will  be 
arranged  in  future  so  that  the  builders  of  the  city 
may  become  better  known  to  one  another. 


EXPANSION   OF   MORRIS   CRANE   COMPANY 

The  Herbert  Morris  Crane  &  Hoist  Company, 
Limited,  with  head  office  and  factory  at  Niagara  Falls, 
Ontario,  have  found  it  necessary  to  open  a  branch 
office  in  Hamilton,  Ont.,  to  take  care  of  its  large  and 
increasing  business  in  that  city  and  the  surrounding 
district.  Mr.  F.  C.  Simpson  is  resident  engineer  in 
charge  of  the  new  branch,  which  is  located  at  512 
Yor^k  Street. 


KERR  ENGINE  COMPANY  APPOINT 
SALES  REPRESENTATIVE 

The  Kerr  Engine  Company  Limited,  Walkerville, 
Ontario,  manufacturers  of  Kerr  valves,  have  recently 
appointed  Mr.  William  R.  Stavert,  58  Manning  Cham- 
bers, Toronto,  their  sales  representative  covering  ter- 
ritory from  and  including  Hamilton,  east  to  and  in- 
cluding the  province  of  Quebec.  Mr.  Stavert  will 
represent  the  company  in  the  sale  of  their  products 
in  the  territory  mentioned,  with  the  exception  of  their 
radiator  valves  and  waterworks  business,  which  will 
still  be  handled  direct  from  the  office  at  Walkerville. 
Mr.  Stavert  was,  until  recently,  manager  of  sales  for 
Jenkins  Brothers,  Limited,  and  resigned  to  engage  in 
business  as   manufacturer's   agent. 


GROWTH  OF  THE  ROAD  BUILDING  INDUSTRY 

In  less  than  a  score  of  j'ears  the  road  building  in- 
dustry has  become  one  of  the  largest  on  the  continent. 
At  present  it  forms  the  major  part  of  the  construction 
industry.  There  are  now  identified  with  the  road  in- 
dustry 80,000  federal,  state,  county,  town.ship  and  city 
highway  officials,  7,000  road  contractors,  2,000  bridge 
contractors,  1,196  manufacturers  and  dealers  in  road 
building  machinery  and  materials,  7,3.38  firms  manu- 
facturing highway  transportation  equipment,  25,000 
civil,  highway  and  chemical  engineers,  and  842  na- 
tional, state,  provincial  and  local  highway  associations 
and  engineers  and  contractors'  organizations. 


A  recent  item  in  the  Contract  Record  mentioned 
the  cost  of  the  proposed  city  of  Chatham  incinerator 
as  $85,000.  The  city  engineer  of  Chatham,  Mr.  C.  H. 
R.  Fuller,  advises  us  that  his  estimate  is  much  less 
than  this,  somewhere  around  $33,000.  He  expects 
that  tenders  will  be  called  for  this  work  some  time 
in   December. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  ratepayers  at  Windsor,  Ont.,  will  vote,  at  the  com- 
ing annual  elections,  on  a  by-law  authorizing  fhc  expenditure 
of  $200,000  on  the  widening  of  Sandwich  Street. 

The  Board  of  Control  at  Toronto  have  decided  to  sub- 
mit to  the  citizens  a  scheme  to  amalgamate  the  existing  hy- 
dro commission  and  transportation  commission  in  one  pul)- 
lic   utilities   commission. 

Several  members  of  the  staflf  of  the  City  Engineer's  De- 
partment, at  Hamilton,  received  substantial  salary  increases 
recently.  An  addition  to  the  staff  was  also  made  in  the  per- 
son of  Mr.  Hector  Phillips,  of  London,  Ont. 

The  Board  of  Trade  at  Vancouver,  B.  C,  is  dhafing  at  the 
delay  in  the  construction  of  the  government  drydock  at  that 
point,  claiming  that  industrial  expansion  and  port  develop- 
ment is  being  retarded  by  the  delay  in  this  construction.  The 
matter  has  been  taken  up  with  Ottawa. 

The  Hydro-eleotric  Commission  of  VValkerville,  Ont.,  is 
planning  the  erection  of  a  $60,000  fireproof  office  building  at 
the  corner  of  Argyle  Road  and  Wyandotte  Street.  Several 
architects  of  the  Border  Cities  'have  submitted  competitive 
designs  and  lU)  delay  is  anticipated  in  the  commencement  of 
construction. 

If  the  present  plans  of  the  London  Division  of  the  C.P.R. 
are  carried  out  next  year,  80  miles  of  new  100-lb.  rails  will 
be  laid  on  tlie  company's  lines  between  Toronto  and  London. 
Appropriations  for  this  new  trackwork  have  been  drawn  up 
and  submitted  to  the  head  office  of  the  company  at  Mon- 
treal for  approval. 

A  conference  of  several  prominent  engineers  and  brokers 
was  held  at  the  King  Edward  Hotel,  Toronto,  recently  to 
con.sidcr  the  inauguration  of  the  campaign  to  finance  the  con- 
struction of  the  proposed  International  Bridge  between  Wind- 
sor and  Detroit.  Mr.  Charles  E.  Fowler,  engineer,  of  New 
York,  was  the  chief  speaker  and  outlined  the  various  details 
of  the  proposed  project  to  the  financial  men  present. 

The  official  opening  of  the  new  Live  Stock  Arena  at  the 
Exhibition  Grounds,  Toronto,  will  take  place  soon.  The 
opening  will  be  celebrated  by  a  large  athletic  meet,  to  bo 
held  under  the  auspices  of  the  city  and  the  Sportsmen's 
Patriotic  Association.  No  definite  date  has  been  set,  but  it 
is  expected  the  opening  will  take  place  about  the  middle  of 
this   month. 

.A.n  American  concern,  the  Weeks  Engineering  Corporation 
has  decided  to  establish  a  Canadian  plant  at  Welland,  Ont. 
The  Welland  Machine  and  Foundries  plant,  on  Victoria  St.. 
is  to  be  taken  over  and  equipped  with  new  machinery.  Ad- 
ditional buildings  will  be  erected  in  the  spring.  This  new 
industry,  which  will  specialize  in  the  production  of  boiler 
tubes,  will  employ  a  staff  of  from  75  to  100  men. 

The  Board  of  Trade  at  Calgary.  Alta.,  are  urging  the 
Department  of  the  Interior,  at  Ottawa,  to  continue  the  op- 
erations of  survey  parties  on  the  William  Pcarce  Irrigation 
Scheme  throughout  the  winter  months,  so  that  the  neces- 
sary data  required  to  estimate  the  cost  of  this  development 
will  be  available  in  the  spring,  thus  eliminating  the  possib- 
ility of  delay  in  the  carrying  on  of  operations  during  next 
year. 

Among  the  important  matters  to  be  decided  by  the  rate- 
payers of  Kitchener,  Ont.,  at  the  coming  municipal  elec- 
tions, will  be  the  consideration   of  a  by-law  authorizing  the 


expenditure  "of  a  large  sum  of  money  for  the  purchase  of  a 
site  and  erection  of  a  new  city  hall,  and  another  bye-law  to 
provide  $6:1,000  for  the  extension  of  the  street  railway,  i'lans 
and  models  of  the  proposed  new  municipal  building  arc  being 
prepared. 

A  press  dispatch  states  that  the  result  of  the  inquest  in 
connection  with  the  recent  flood  in  British  Columbia  places 
the  re.sponsil>ility  for  this  disaster  with  the  Britannia  Mining 
&  Smelting  Company,  which  operates  copper  mines  at  Bri- 
tannia. The  item  claims  the  cause  of  the  flood  was  shown 
to  be  the  construction  of  the  railroad  till  on  the  mountain 
behind  the  town,  which  is  of  such  a  nature  as  to  cause  the 
damming  and   ultimate  overflow  of  mountain  streams. 

The  huge  memorial  tower  being  erected  at  Montreal  har- 
bor, in  honor  of  those  who  died  in  the  service  ot  the  British 
Navy  and  the  mercantile  marine  during  the  war,  is  nearing 
completion.  The  memorial  stands  on  a  commanding  site 
overlooking  St.  Mary's  current,  and  a  large  clock  in  the 
tower  will  be  visible  all  over  the  harbor.  The  column  is  121 
ft.  high  and  the  face  of  the  clock  is  4  ft.  wide.  Mr.  Paul  Le- 
clair  of  the  Harbor  Commission,  designed  the  memorial,  the 
corner  stone  of  which  was  laid  by  the  Prince  of  Wales  on  the 
occasion  of  his  visit  to  Canada  in  the  fall  of  1919. 

On  Saturday,  November  26th,  the  last  rock  obstruc- 
tion in  the  new^  Chippawa  Canal  was  blown  up  with  a  1-ton 
charge  of  dynamite.  Sir  Adam  Beck  was  on  hand  to  wit- 
ness this  event  and  was  accompanied  by  several  newspaper- 
men. .A.II  the  broken  rock  has,  by  this  time,  been  removed 
from  the  canal  and  the  final  concreting  of  the  floor  and  walls 
will  be  completed  within  a  few  days.  The  canal,  when 
working  to  capacity,  will  develop  650,000  h.p.  The  party  after 
inspecting  the  canal  in  automobiles,  which  had  been  lowered 
to  the  floor  level  by  derricks,  had  dinner  at  one  of  the  hydro 
camps  and  later  went  to  the  Savoy  Hotel,  Niagara  Falls,  for 
tea. 


Personal 

Mr.  F.  J.  lire  has  been  appointed  to  the  council  of  the 
London,  Ont.,  branch  of  the  Engineering  Institute  of  Can- 
ada.    Mr.  Ure  is  city  engineer  of  Woodstock,  Ont. 

M.  D.  Sensand  de  Levaud,  of  Paris,  the  inventor  of  the 
centrifugal  system  of  manufacturing  cast  iron  pipe,  accom- 
panied by  his  wife,  was  a  visitor  at  the  King  Edward  hotel, 
Toronto,    recently. 

E.  L.  Miles  has  received  the  appointment  of  County  En- 
gineer, to  be  combined  with  his  regular  duties  as  County 
Road  Superintendent  for  the  County  of  Victoria,  Ontario. 
Headquarters  will  be  located  at  Lindsay. 

Mr.  J.  M.  Miller,  city  clerk  of  Calgary,  Alta.,  who  re- 
cently returned  from  a  trip  to  the  leading  cities  of  Canada 
and  the  United  States,  states  that  many  cities  in  the  latter 
country  are  adopting  the  City  Manager  system  of  munic- 
ipal government. 


Obituary 

Word  has  reached  Canada  of  the  death  of  Lord  Mount 
Stephen,  at  Hatfield,  Hertfordshire,  England,  at  the  age  of 
98.  Deceased  was  one  of  the  founders  of  the  Canadian  Pa- 
cific Railway,  being  president  till  1888.  Shortly  after  his 
retirement  from  the  C.  P.  R.,  he  returned  to  England,  where 
he  had  resided  up  till  the  time  of  his  death. 


Trade  Incorporations 

W.  G.  Cornell  Company,  Limited,  with  head"  office  at 
Montreal,  capital  $50,000,  to  carry  on  the  business  of  gen- 
eral contractors  and  engineers. 


so 
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CONSTRUCTIONAL  ACTIVITY 

Period  of  November  30  to  December  6,  1921 

Dominion  Wide  Serrice  Exclusive  to  "  Contract  Record  &  Engineering  Review  " 


Waterworks,  Sewerage  and 
Roadways 

AUenford,  Ont. 

Construction  of  highway  m  Amabel 
Twp.  is  contemplated  by  Twp.  Council. 
G.    C.    Wain,    secy.-treas.,   AUenford. 

BurUngton,  Ont. 

Construction  of  sewers  on  Woodland, 
Burlington  and  Hager  Aves,  and  Caroline 
and  John  Sts.  is  planned  by  Town  Coun- 
cil.    L.  Sykes,  clerk. 

Embro,  Ont. 

West  Zora  Twp.  Council  plan  construc- 
tion of  extensions  to  Murray  and  Martin 
drains.  Allan  Murray,  Secy.-treas.,  Embro. 

Hamilton,  Ont. 

City  Council  plan  opening  of  new  stroot 
from  Aberdeen  Ave.  to  West  Hamilton. 

London,  Ont. 

Citv  will  construct  aerator  and  settling 
basin  costing  $10,000  on  Horton  St.  h. 
V.  Buchanan,  Mgr.  Utilities  Commrs. 

McOillivray  Creek,  B.C. 

F  N  Sinclair,  Chief  Engr.  Sumas  Dyk- 
ing Commrs.,  Kilgard.  B.C.,  has  plans  and 
will  receive  tenders  until  Dec.  20th  for 
culvert  and  pump  house. 

Ottawa,  Ont. 

Citv  will  construct  tile  pipe  sewer  on 
Chrystler  Ave.  at  cost  of  $28,000  by  day 
labor.     A.  F.  Macallum,  Commr.  of  W  orks. 

Petrolia,  Ont.  .     .  . 

Ratepayers    passed    by-law    authorizing 

expenditure  of  $42,000  fo^  J^f/^"",*"^ 
pumps.  James,  Proctor  &  Redfern,  Ltd., 
Eivgrs.,  36  Toronto  St.,  Toronto. 

St.  Thomas,  Ont. 

Citv  Council  iplan  construction  of  ex- 
tension to  waterworks  in  Yarmouth 
Heights.     W.  C.  Miller,  Engr. 

Tupperville,  Ont. 

Chatham  Twp.  Council  plan  construction 
of  Pardo,  McDonald.  Norton  and  Horse 
Shoe  Creek  drains.  A.  MacArthur,  secy.- 
treas.,  Tupperville.  W.  G.  McGeorge, 
Engr.,  Chatham,  Ont. 

CONTRACTS  AWARDED 

Montreal,  Que. 

Ceneral  contract  for  contruction  ol 
sfwer  at  cost  of  $23,110  on  Harvard  Ave., 
from  Monkland  Ave.  to  Cote  St.  Luke  Rd., 
for  City  is  awarded  to  A.  Di  (-esar  &  Cie, 
88.5  St.  Catherine  St.  E. 

City  Council  awarded  general  contract 
for  construction  of  sewer  at  cost  of 
$8,643  on  Coronation  St.,  from  Terrebonne 
to  Shera)rooke  St.,  to  A.  Di  Cesar  &  Cie, 
885  St.  Catherine  St.  E. 

General  contract  for  construction  of 
sewer  costing  $5,770  on  Berri  St.,  Blvd. 
Guoin  to  St.  Denis  St.,  for  City  is  award- 
ed to  C.  Perluzzi,  26  Sevignae  Lane. 

Saanich,  B.C. 

General  contract  for  materials  for  water- 
works costing  $69,409.38  for  Saanich  Mu- 


nicipal   Council   is   awarded     to     Yarrows. 
Ltd.,  Esquimau,  B.C. 

Sumas,  B.C. 

Contract  for  installation  of  pump  cost- 
ing $16,000  for  Commrs.  of  Sumas  Dyking 
District  is  placed  with  Canadian  Fair 
banks-Morse  Co.,  Ltd.,  1400  Broad  St., 
Victoria. 


Railroads,  Bridges  and 
Wharves 

Bumaby,  B.C. 

Construction  of  wharf  costing  $6,000  at 
foot  of  Queen's  Ave.,  Burrard  Inlet,  is 
contemiiilated  by  Dom.  Govt.,  Dept.  Pub. 
Works. 

Cowichan,  B.C. 

Const  nut  ion  of  rly.  extension  10  miles 
northward  from  present  terminus  on  Cow- 
ichan Lake  at  estimated  cost  of  $150,000 
is  contemplated  by  C.  N.  Blys. 

CONTRACTS   AWARDED 

Kaslo,  B.C. 

Dept.  Pub.  Works,  Dom.  Govt.,  are  re- 
pairing wharves  at  Kaslo  and  Mirror  Lake 
at  cost  of  $6,000  by  day  labor.  P.  E.  Don- 
caster,  architect,  Kaslo,  B.C. 

Moncton,  N.B. 

Roofing  and  plumbing  contracts  for 
roundhouse  costing  $1,000,000  for  C.  N. 
Rlys.  are  awarded  to  Barrett  Co.,  Ltd., 
2021  St.  Hubert  St.,  Montreal,  and  T. 
Johnston  &  Co.,  Ltd.,  895  Main  St.,  Monc- 
ton. 


Public  Buildings,  Churches 
and  Schools 

Hamilton,  Ont. 

Erection  of  .school  in  West  Hamilton  is 
contemplated  by  Board  of  Education.  W. 
P.  Thompson,  clerk. 

La  Tuque,  Que. 

L.  Venue,  architect,  85  Osborne  St., 
Montreal,  is  preparing  plans  for  church 
and  Presbytery  to  cost  $300,000  for  Par- 
ish. It  was  previously  reported  in  error 
that  Mr.  Venne  had  been  awarded  the 
"general  contract. 

London,  Out. 

Plans  will  be  prepared  for  Memorial 
Hall  to  cost  $50,000  for  Congregation  of 
First  Methodist  Church.  Jiio.  H.  Chap- 
man,  Clirin.  of  Trustees,  522   King  St. 

Ottawa,  Ont. 

Erection  of  Community  Hall  is  conteni- 
1  "ated  by  Rotary  Club  of  Ottawa.  Inter- 
ested, Fred  D.  Burpee,  M^r.  O.  E.  Rly. 
Co.,  Albert  St. 

Shaunavon,  Sask. 

Ereetiin  of  Memorial  Hall  is  contem- 
plated by  G.W.V.A.,  Shaunavon.  G.  A. 
Stubbings,  secy.-treas.  Bldg.  Committee. 

Toronto.  Ont. 

St.  .Mdan's  Anglican  Church  will  erect 
hall    costing    $65,000    at    Silverbirch    Ave 


and  Queen   St.     A.   J.   Stringer,   architect, 
53  MacLean  Ave. 

Bloor  St.  Baptist  Church,  Bloor  and 
North  Sts.,  plan  erection  of  church.  Rev. 
W.  .\.  Cameron,  Selby  Apts.,  Grosvenor  St. 

Wellington,  Ont. 

S.  B.  Coon  &  Son,  architects,  4  St. 
Thomas  St.,  Toronto,  have  plans  and  will 
receive  tenders  until  Dec.  20th  for  rein- 
forced concrete  brick  and  stone  work, 
hollow  tile,  structural  steel,  ornamental 
iion,  steel  casements,  carpentry,  plaster- 
ing, painting,  glazing,  heating  and  ven- 
tilation, plumbing,  electric  n;iring,  roof- 
ing, galvanized  iron  and  terrazzo,  for  con- 
solidated school  costing  $97,800  for  School 
Bd.  Marked  cheque  for  2'/^%  must  ac- 
(•oui]i;iny    cacli   tender. 

Windsor,  Ont. 

D.  J.  Cameron,  architect,  5  Bartlett 
Bldg.,  Windsor,  has  plans  and  will  receive 
tenders  until  Dec.  10th  (time  extended) 
for  erection  of  Technical  School  costing 
$450,000  for  Windsor  and  Walkerville 
School  Bds.  Structural  plans  also  with 
MacLean  Building  RejKirts,  Ltd.,  345  Ade- 
laide St.  W.,  Toronto.  Mechanical  plans 
and  specifications  with  H.  H.  Angus,  Me- 
chanical Engr.,  Continental  Life  Bldg.. 
Toronto. 

CONTRACTS  AWARDED 

Cap  de  la  Madeleine,  Que. 

Nap.  Montplaisir,  Cap  de  la  Madeleine, 
has  electrical  contract  for  fire  station  cost- 
ing $20,000  for  City. 

Hamilton,  Ont. 

Roofing  contract  for  sanitoriura  costing 
$55,000  for  Hamilton  Health  Assn.,  care  of 
Sanitorium  Mountain  Top,  Hamilton,  is 
awarded  to  Irwin  &  Son,  22  McNabb  St.  S. 
Contract  for  sanitary  and  toilet  work  is 
placed  with  Standard  Sanitary  Mfg.  Co., 
Ltd.,  22  Jackson  St. 
London,  Ont. 

Xoble  &  Rich,  237  Queens  Ave.,  have 
plumbing  and  heating  contracts  for  alter- 
ations to  bldg.  for  children's  shelter  cost- 
ing $65,000  for  Salvation  Army.  Paint- 
ing contract  is  placed  with  Paul  Quick, 
717  Maitland  St. 
Mailevllle,  Que. 

Additional  contracts  for  hospital  for  Les 
Soeurs  de  la  Charite  de  1 'Hospice,  St. 
Croix  de  Marie ville,  are:  Plastering,  G. 
Rochefort,  108D  Stadacona  St.,  Montreal: 
martjle  and  tile,  Lepage  Marble  Works, 
Ltd.,  734  St.  Lawrence  Blvd.,  Montreal; 
roofing  and  ventilators,  M.  Chouinard,  751 
Adam  St.,  Montreal. 
Montreal,  Que. 

Millwork  contract  for  alterations  to 
church  costing  $10,000  on  St.  Zotique  St. 
for  St.  Alban  's  Parish  is  awarded  to  Jas. 
Davidson's  Sons,  Wellington  St.,  Ottawa, 
Ont. 
Simcoe,  Ont. 

Roofing     contract     for     church     costing 
$40,000    for   Baptist    Church    Congregation 
is  awarded  to  Brown  &  .Tarvis. 
St.  Laurent,  Que. 

Additional    contracts    for    school    costing 


THE  CONTRACT  RECORD 


1075 


Cntract  Record 

^^^  Engineering  Review 

A  National  Journal  for  the  Construction  Interests  of  Canada, 

reaching    Architects,    Engineers,    Contractors, 

Municipal  Officials,  etc. 

Published   Each'  Wednesday  by 

HUGH  C.  MACLEAN  PUBLICATIONS 

LIMITED 

THOMAS  S.   YOUNG,   Managing   Director 

HEAD  OFFICE    -    347  Adelaide  Street  West,  TORONTO 

Telephone  A.  2700 

Proprietors  and   Publishers  also   of  Canada  Lumberman,   Electrical 
News,    Canadian    Woodworker   and    Footwear   in    Canada. 


/1\ 


MONTREAL       - 

WINNIPEG      - 
VANCOUVER 
NEW  YORK       - 
CHICAGO      - 
LONDON,  ENG. 


119    Board    of    Trade    Bldg. 

Electric  Ry.  Chambers 

Winch  Building 

-  296   Broadway 

Room  803,  63  E.  Adams  St. 

-     16  Regent  Street  S.  W. 


SUBSCRIPTION    RATES 

Canada  and   Great   Britain,  $3.00.   U.   S.  and   Foreign,  $4.00. 

Single  copies  15  cents. 


Anthoriied  by   the   Poitmaiter  General  {or   Canada,  lor  trantmiHioo 
u  aecond  clut  matter. 


Vol.  3S 


Toronto,  December  14,  1921 


No.  So 


"Rings"  Among  Building  Suf)ply  Dealers 

"Rings"  in  the  building  industry  that  participate 
in  pernicious  operations  in  restraint  of  fair  trade 
should  not  be  tolerated  in  the  slightest  degree,  and 
a  punishment  .should  be  meted  out  to  participants 
sufficiently  sevfre  as  to  make  the  practice  too  risky 
to  have  any  hope  of  success.  At  various  times  the 
existence  of  such  rings  has  been  disclosed  and  it  is 
even  alleged  by  investigators  that  in  one  or  two  of 
our  cities  to-day  honest  competition  is  being  stifled 
by  the  activities  of  groups  of  su[)ply  men  who  viol- 
ate every  law  of  fair  business.  The  methods  by  which 
these  wolves  of  the  building  industry  carry  on  their 
pernicious  practices  may  best  be  described  in  the 
words  of  Judge  Van  Fleet  who  in  New  Work  City 
recently  sentenced  four  offenders  of  this  character 
to  jail  terms  and  fined  forty-eight  others  in  amounts 
up  to  $5,000  for  being  members  of  a  tile  and  mantel 
trust.  Judge  Van  I'leet  analyzes  and  condems  four 
t)Utstanding  practices  in   these   words: 

"The  first  of  these  practices  was  the  'stop  notice' 
.scheme  by  which  one  tile  company  would  notify  all 
others  to  break  off  all  dealings  with  a  given  contrac- 
tor till  that  contractor  had  met  the  terms  of  the  tile 
0(_ym])any  issuing   the  'stop   notice.' 

"The  second  of  these  practices  was  the  so  called 
■l)rotection  card.'  This  practice  was  originated  and 
utilized  by  a  group  of  several  among  the  defendants 
who  were  more  or  less  the  leaders  in  the  business. 
Upon  the  request  of  any  one  mem'ber,  the  secretary 
would  circulate  among  other  members  a  notice  card 
giving  the  location  of  the  job  and  the  name  of  a  con- 
tractor who  either  had  awarded  a  contract  or  was 
about  to  award  a  contract  for  tile  work.  This  card 
was  in  sum  and  substance  a  notice  to  the  other  mem- 


bers to  ignore  that  contractor  and  not  to  bid  upon 
work  he  required  to  be  done,  leaving  the  field  clear 
for  the  member  who  had  requested  the  protection 
card,  so  that  he  might  secure  not  only  the  contract 
for  the  original  work,  but  for  any  extra  or  additional 
work  necessary  to  complete  it — and  this  upon  his  own 
terms.  It  left  the  builder  completely  at  the  mercy 
of  the  individual  defendant  as  to  price  and  all  other 
terms  and  conditions  of  the  contract. 

"The  next  provision  was  the  'keep  off'  notice,  which 
.some  of  the  leading  members  utilized  through  the 
medium  of  the  .secretary,  when  they  desired  other  mem- 
bers to  refrain  from  bidding  upon  a  prospective  jot). 
"Finally,  there  was  the  blacklisting  or  collection 
system  known  in  the  association  as  'forms  No.  1,2. 
and  3.'  Under  this  practice  of  collecting  alleged 
debts,  the  defendants  were  not  content  with  the  usual 
processes  of  the  law.  If  any  member  of  the  combina- 
tion made  a  claim  against  a  contractor  for  moneys 
claimed  to  be  due,  whether  it  was  just  or  unjust,  the 
contractor  was  served  with  notice  to  appear  before  a 
committee  of  the  organization  to  act  as  his  judges 
and  on  his  failure  to  make  appearance  he  was  promp- 
tly blacklisted. 

"Thereupon  he  became  a  marked  man  among  the 
members  of  this  combination.  Any  bids  he  thereafter 
requested  were  without  his  knowledge  arbitrarily  in- 
creased by  the  secretary  of  this  a.ssociation  and  the 
moneys  claimed  to  be  due  any  member  of  the  combina- 
tion were  in  that  way  collected  through  this  method 
of  fraudulent  bidding;  and  in  .some  instances  the 
amount  claimed  to  be  due  was  collected  more  than 
once  and  from  persons  who  never  could  have  incur- 
red the  indebtedness  because  they  had  had  no  part 
or  parcel  in  the  original  tran.saction  out  of  which  the 
alleged  claim  arose. 

"I-'inally,  the  plea  of  the  defendants  admits,  as 
alleged  in  this  fourth  count,  that  they  indulged  in 
wholly  vicious  and  unjustifiable  practice  of  what  is 
known  as  accommodation  bidding;  that  is,  they 
would  prexiously  determine  who  of  their  number  was 
to  receive  a  particular  contract  and  then  coUusively 
arrange  their  bids  so  that  the  transaction,  while  it 
appeared  to  the  contractor  receiving  the  bids  as  being 
comi)etitive.  would  not  be  so  in  fact." 

f^ortunately,  practices  of  this  character  do  not 
readily  make  headway  in  Canada,  but  from  time  to 
time  there  are  rumors  of  the  existence  of  rings,  the 
allegations  being  often  proven  without  foundation. 
However,  should  there  be  any  evidence  of  trade  res- 
traints of  this  kind,  it  will  be  for  the  good  of  the  in- 
dustry and  for  the  impro\ement  of  its  relations  with 
the  general  i)ublic.  if  the  facts  are  exposed  and 
brought  to  the  attention  of  the  government. 


Considerable  Building  in  Sherbrooke,  P.  Q. 


The  city  of  Sherbrooke  is  showing  a  very  encour- 
aging activity  in  building  and  construction  at  the 
present  time.  St.  Charles  College  is  making  an  ex- 
tension to  cost  $5,000.  J.  Guay  is  building  a  duplex 
residence  on  Murray  Street,  costing  $10;000.  The 
Corporation  Episcopal  of  Sherbrooke  is  erecting  a 
chapel  on  Cummings  Street,  at  a  cost  of  $12,000,  and 
Fd.  Bradley  will  erect  four  apartments  and  three 
stores  on  Frontenac  Street,  at  a  cost  of  $15,000. 


Real  estate  men  in  Toronto  are  reporting  an  extra 
heavy  sale  of  residence  sites  in  various  sections  of 
the  city. 
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Canada's  Engineers — W.  V.  Taylor 


William  Verner  Taylor,  who  succeeded  Mr.  John 
A.  Baird  as  city  engineer  of  Samia,  Ont.,  early  in 
this  year,  was  born  in  1873  and  graduated  in  civil  en- 
gineering from  the  University  of  Toronto  at  the  age 
of  twenty.  .Fof  two  years  following  his  graduation, 
he  studied  land  surveying  under  articles,  taking  an 
appointment  in  1896,  as  assistant  engineer  for  the 
town  of  Deseronto  and  Bay  of  Quinte  Railway  In 
1897  he  qualified  as  an  Ontario  Land  Surveyor  amd 
in  the  same  year  took  up  a  short  course  in  mining 
at  Queen's  University,  following  up  this  training  by 
surveying  mining  locations.  Mr.  Taylor  then  became 
associated  with  railroad  work  and  for  a  number  of 
years  filled  various  positions  in  the  engineering  depart- 
ments of  several  Canadian  railway  companies.  His 
first  appointment  of  this  nature  was  in  1898,  when  he 
served  as  instrument  man  in  British  Columbia  on  the 
construction  of  the  Columbia  and  Western  Railway 
two  years  later  becoming  resident  engineer  for  the  C. 
P.  R.  on  the  construction  of  branch  lines  near  Winn- 
ipeg. In  1901  he  was  engaged  in  locating  hnes  for  the 
electric  railway  of  St.  Catharines,  Ont,  and  then  be- 
came resident  engineer  on  the  Algoma  Central  Railway 
construction.  From  1902  to  1906  Mr.  Taylor  was  as- 
sistant engineer  on  construction  of  the  Montreal 
Locomotive  Works,  engaged  on  maintenance,  struc- 
tural design,  detail  and  fabrication  of  extensions,  etc. 
Following  his  service  in  this  capacity,  he  became 
chief  draughtsman    of  the    Dominion    Engineering    & 


Construction  Company  and  then  for  two  years  was 
engineer  for  the  St.  Lawrence  Stevedoring  Company, 
installing   coal   handling    plants.    In    1910    he    became 


Mr.  W.  V.  Taylor 


assistant  chief  engineer  of  the  Quebec  Harbor  Com- 
mission and  was  engaged  on  this  work  until  his  ac- 
ceptance of  the  position  of  city  enginer  of  Sarnia  this 
year.  Mr.  Taylor  is  a  full  member  of  the  Engineering 
Institute  of  Canada  and  also  a  member  of  the  Cor- 
poration of  Professional  Engineers  of  Quebec. 


New  City  Office  at  Sherbrooke 

By  Our  Sherbrooke  Correspondent 

Sherbrooke  is  also  going'  to  own  ^ew  office  prem- 
ises of  its  own  pretty  soon.  A  new  municipal  build- 
ing costing  $75,000  is  being  erected  on  Wellington 
Street  North,  on  a  lot  owned  by  the  city,  next  to  "His 
Majesty's  Theatre."  The  new  building,  erected  also 
according  to  plans  and  specifications  furnished  by 
Mr.  J.  W.  Gregoire.  architect,  is  to  be  of  fireproof 
construction     throughout     with     reinforced     concrete 


frame  and  solid  brick  walls,  the  facade  being  of  gran- 
ite, hard  pressed  grey  brick  and  ornamental  stone 
work.  The  building  is  60  ft.  bv  80  ft.,  three  storeys 
high,  with  a  20  ft.  by  18  ft.  two  storev  high  fireproof 
vault  at  the  rear  of  the  main  building. 

General  offices  are  on  the  ground  floor,  while  the 
city  council  assembly  room  committee  rooms  and 
city  engineer's  offices  are  located  on  the  first  floor, 
the  second  floor  'being  used  for  public  hall  and  offices! 

The  buildibg  is  provided  with  a  hot  water,  gravity 
system  of  heating,  modern  electric  wiring  and  ap- 
pliances, terrazzo  floors  in  halls  and  public  access 
to  general  offices,  and  iron  stairs  with  marble  steps 
The  general  contract  was  awarded  to  the  Sherbrooke 
Construction  Co.  Ltd.,  Sherbrooke,  for  some  $70,000 
for  the  building;  excavations,  which  are  in  rock,  are 
l)eing  made  by  day  work  at  the  city's  expense.  The 
contract  is  to  be  completed  next  summer. 


BMid 


Unemployment  is  Reduced 

According  to  the  November  issue  of  the  Labour 
Gazette,  reports  received  from  over  5,000  employers 
indicate  that  employment  was  in  somewhat  greater 
volume  during  October  than  in  the  preceding  month, 
although  the  situation  continued  to  be  decidedly  less 
favourable  than  during  October  of  last  year. 


Steel  for  Mount  Royal  Hotel 


J 


Sherbrooke's  Municipal  Block 


The  Dominion  Bridge  Company,  who  have  the 
contract  for  supplying  steel  for  the  Mount  Royal 
Hotel,  Montreal,  are  now  making  delivery  of  struct- 
ural  parts. 
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Construction  Developments 
During  November 

Figures  Compiled  by  MacLean  Building  Reports,  Ltd.,  Show  Trend  of 
Building  Activities  for  Last  Month — Details  of  Contracts  Awarded 


Construction  activity  in  Noiv- 
cmber,  according  to  figures  pub- 
lished by  MacLean  Building  re- 
])orts,  Limited,  amounted  to  $16,- 
()39,800,  compared  with  $18,997,- 
200  in  October,  and  $15,399,- 
200  in  November,  1920.  The  totals 
for  the  different  provinces  are 
shown  in  the  accompanying 
tables. 

Work  reix)rted  during  Nov- 
ember, for  the  first  time,  as  con- 
t(-mplated,  totalled  $13,998,600. 
The  figures  are  shown  in  detail  in 
the  tables  herewith. 

Active  Building  Looked  For 
The  recession  in  prices  of  both 
building  material  and  labor 
which  started  several  months 
ago,  still  continues,  states  the 
Canadian  Building  Review,  pub- 
lished by  ]\IacLean  Building  Re- 
l)orts.  Ltd.  Demands  for  new 
construction  are  still  piling  up. 
Prominent  builders,  supply  deal- 
ers, students  of  the  whole  build- 
ing situation,  and  statistical  com- 
pilations, imply  that  a  resum])- 
tion  of  active  buiiding  operations 
should  not  be  long  delayed.  The 
chief  obstacle  in  the  path  of  brisk 
building  is  absence  of  ready  mo- 
ney, but  this  difficulty  will  be 
surmounted  in  the  general  de- 
cline in  cost  of  completed  build- 
ings. Loan  companies  are  close- 
ly studying  the  descent  in  prices 
and  calculating  where  the  new  le- 
vel will  be  found,  in  order  to  es- 
tablish a  sound  lending  basis, 
which  has  been  impossible  during 
the  years  immediately  following 
the  war,  when  inflated  valuations 
prevailed.  The  conservative  pol- 
icy adopted  by  the  loan  compan- 
ies during  the  past  two  years, 
while  working  a  severe  hardship 
on  the  trade,  has  been  justified, 
as  they  could  not  be  expected  to 
finance  new  construction  at  prices 
above  the  valuations  the  build- 
ings would  bring  after  the  period 
of  inflation  was  over. 

The  Labor  Situation  Clearing 

Outstanding  declines  in  ma- 
terial have  been  recorded  in  lum- 
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No. 
S 
3 

15 

25 
2 
6 
7 
1 

88 
7 

69 
1 

n 

1022 

1 

6 

8 
LM 
U 

1072  I 

Conti 

BrilisI 
No. 

1 
2 
3 

1 

1 
1 
107 
1 
12 
2 
3 

134 

2 
1 

1 
138 

Ontario 

Value 

$    112.000 

93.400 

1.074.500 

276.000 

162.500 

138.000 

64.000 

5.000 

4.663.300 

808.000 

643.500 

40.000 

82.000 

No. 
4 
1 
1 

14 

"l 
2 
2 

465 

5 

17 

1 

15 

618 

3 
3 
3 

1 
528 

'ard 

A 

No. 

4 

i 
i9 

3 

2 

29 

29 

Quebec       > 

Value 

$    203.000 

10,000 

3.000 

70.400 

lew  Br 

No. 

"l 

"l 

1 
6 

1 
1 

10  1 

1  $ 

1 

12  $ 

^ester 

Saskal. 
No. 

3  t 

31 
2 
3 

i 

40  $ 

■  1  $ 

41  $ 

nniwick 

Value 

To.boi) 

NOTI 

No. 
1  $ 

"s 

"i 

I 
1 

19 

•  1 

3 

1 
1 

32  $ 

"l  » 

83  t 

ida, 

Mai 
No. 

"i  S 

2 

16 
2 

7 

29  $ 

"l  $ 
1 

31  t 

1  Scotia 
Value 
6.000 

Eul 

No. 

8 

4 

17 

42 

2 

7 

11 

6 

1362 

14 

80- 

3 

27 

1582  1 

5  : 
11 
11 
24 
12 

1646  : 

ber, 

No. 

1 
6 
8 
2 
? 
1 
1 
ITS 
8 
22 
2 
6 

232 

2 
3 

1 
1 

itn  ToUl 

Value 
t      320.000 

Factories     „„, 

1.087.600 

Public    Garases    

10.000 

366.400 

Hospitals     

162.600 

Hotels    and    Clubs    .... 

36.400 

86.000 

340.300 

1.767.600 

207.500 

223.900 

4.000 

72.200 

6.000 

2.000 

7,600 

83.900 

12.000 

26.000 

14.000 

3,800 

179.400 

OfTice    Buildings    

Public     Buildings    .... 

3.000 
11.600 
47.000 
16.000 

8.000 

164.000 

364.400 

6.661.800 

Schools    

1.042.600 

Stores      „ 

Theat  res      

901.400 
58.000 

Warehouses    



168.000 

Total    Buildings    .... 

$8,162,200 

t        2.100 

105.600 

236.500 

.•i03.600 

3.015.000 

J3.022.300 

t    203.500 
21.700 
18.600 

94,600 

60.000 
7.500 

170.200 

tll.449,300 
1      266  600 

Dams    and     Wharves 

10.000 

144.800 
256  100 

303.600 

10.000 

3.025  000 

Grand    Total     

Construction 

M  1.826,000 

racts  Ah 

h  Columbia 
Value 

t      12.500 

6.000 

16.700 

3.000 

$.%276,100 

ed  in^ 

Iberta 
Value 

162.100 

n  Cani 

chrwan 
Value 

180.200 

Novem 

nitoba 
Value 

19.000 
23.000 

116.443.400 

1921 

itern  ToUl 

Value 
t        12.600 

$      40.800 

S7.600 

46.800 

73.200 

Public    Garages    

10,000 

13.000 

23.000 

HnfplR     »nd     Clubs 

7.000 
30.000 
404.400 
16.000 
88.600 
26.000 
11.500 

7.000 

Public     Buildings     .... 

30.000 

67.200 
17,800 

105.200 

7.900 

38.200 

42.100 
10.000 
43.500 

608.900 

61.700 

170.300 

Theatres    

2«.000 

14.000 

1.000 



26.600 

Total    Buildings   .... 

$    620.700 

t      16.000 
29.800 

$    139.800 

189.800 

137.600 

$1,087,900 
$      ICOM 

6.000 

4.000 
23.700 

38.800 

Roads    and    Streets.. 
General     Engineering 

23.700 

30.000 

30.000 

, 

Orand     Total 

$    696.500 

$    139.800 

194,900 

1(5.300 

289 

$1,196,400 

Contemplated  New  Construction  Work  in  Canada,  November,  1921 


Apartments      

Churches       .. 

Factories     - 

Public    Garages    .... 

Hospitals     

Hotels  and  Clubs.. 
OlTire  Buildings  . 
Public     Buildings 

Residences     

Schools      

Stores    

Warehouses     


Ontario 

No.       Value 


$      60.000 

130.000 

1.610.000 

78.000 

8.000 

80.000 

30.000 

675.000 

728.300 

1.304,000 

204.000 

696.000 


Ouebec 

No.     Value 


Maritime 
No.     Value 


Western 

No.     Value 


Dominion 

No.     Valoo 


Total   Buildings   .... 

Bridges     

Dams  and  Wharves 
Sewers  A  Waterm'ns 
Roads  and  Streets.. 
General    Engineering 


2 

5 

16 

4 

1 

4 

1 

7 

118 

12 

11 


189 


4 

3 
2 

1 

1 

2 

226 

6 
7 
3 


I    215.000 

303.000 
40.000 

100.000 
75.000 
26.000 

356.000 
1,349.600 

113.500 
86,000 
36.000 


1  $      26.000 


50.000 
60.006 

sbioiib 

10.000 
100.000 


3 

2 

1 

4 

3 

7 

71 

10 

3 

1 


540.000 

20.000 

3.000 

137.000 

168.000 

181.200 

276.000 

77.300 

31.000 

25.000 


2 
10 
21 
10 

3 
11 

6 
17 
4It 
28 
21 
13 


60.000 

ro.ooo 

2.353.000 

188.000 

U  1.000 

352.000 

213.000 

1.I42.M0 

2.3*3.800 

1.594.800 

3X0.000 

(65.000 


$6,302,300     266  $2,697,000        8  $    276.000     105  $1,448,500      5*7     $9,722,800 


1     $ 

2 

23 

16 

6 


20.000 

90.000 

942.000 

682.400 

246.000 


2  $      38,000 


66.900 
120.000 
251.000 


1  $      17.000 


212.500 


3  $      K.OOO 
1  30.000 

4  1.545.000 


3 
3 

29 

to 

18 


$      58.000 

lOT.OOO 
1.0t4.MM 

«tt.40O 
t.258.t0* 


Grand    Total    236     $7,281,700     269  $3,172,900       12  $    504.500     U3  $3,039,500      (30  $13,998.(00 
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Comparative  Statement  of  Contracts  Awarded  in  Canada 

According  to  Geographical  Divisions               Ontario  Quebec           Maritime             Western               Total 

November,    1921 $  11,825,000  $  3,276,100         $     342,300         $  1,196,400        $  16,639,800 

November,    1920    3,902,800  3,453,900            1,251,300            6,791,200            15,399,200     ■ 

November,    1919    7,481,100  4,983,700            1,166,500            3,323,900            16,955,200 

November,    1918    1,338,400  728,200               607,000               463,300              3,136,900 

11  months,  1921   104,895,100  58,341,600            7,942,800          49,835,300          221,014,800 

11   months,   1920  106,134,500  50,469,000          21,001,800          69,253,700          246,859,000 

11  months,   1919  82,507,500  53.345,200           18,123,900          27,362,300          181,338,900 

11   months,   1918   31,983,100  23,641,700           22,855,100           16,563,100             94,562,200 

According  to  Classifications  or  Tyi>es                  Kesidential  Business        Industrial          Engineering          Total 

November,    1921    $  7,503,200  $  3,873,300        $  1,160,700         $  4,102,600        $  16,639,800 

November,    1920    3,137,900  3,591,900            2,409,600            6,259,800            15,399,200 

November,    1919    4,591,300  5,033,700            6,055,000            1,275,200            16,955,200 

November,    1918    848,200  1,308,200               618,200               362,300              3,136,900 

11  months,    1921   72,169,400  80,305,700           16,029,600           52,510,100           221,014,800 

11   months,  1920  53,368,700  83,244,100          64,281,200          45.965,000          246,859,000 

11   months,   1919   44,390,100  56,304,200           54,634,100           26,010,500           181,338,900 

11   months,   1918   14,114,600  24,031,,-)00           37,612,400           18.803,700             94,562,200 

CONTRACTS  AWARDED  ACOOEDINa  TO   CI.ASSIFICATIONS,  JANUARY  TO  NOVEMBER  (INCLUSIVE),  1921. 

Ontario  Quebec                                Maritime                            Western 

No.         Value  No.         Value                  No.         Value                  No.         Value. 

Residential     Buildings     - 8819     S41. 696.900  2998     $16,199,100                467       $2,229,900             3068     $12,143,600 

Business    Buildings    1221       33.764.600  685       28,142,800                167         3,331.600                999       16,066.700 

Industrial    Buildings    106         6.161,300  62         3,147.000                  11             300.000                  60         6.421,300 

Public  Works  and  Utilities  - -..- <B9       23,372,300  276       10,852,700                72         2,081,300              274 

ber,  brick  and  steel,  while  enameled  plumbing  fixtures  non-productive  tactics,  are  vanishing, 
have  consistently  refused  to  join  the  backward  swing  Now  is  the  Time  to  Plan  for  Building 
and  remain  practically  at  peak  prices.  Labor  has  re-  Under  these  favorable  conditions  for  the  builder 
luctantly  joined  in  the  downward  trend,  but  only  to  a  and  the  general  outlook  for  better  things,  he  may 
slight  degree.  Further  declines  will  materialize,  des-  wisely  prepare  his  building  program  to  take  advan- 
pite  the  strenuous  efforts  of  union  officials  to  maintain  tage  of  the  rare  building  opportunity  which  is  near 
present  schedules.  No  one  expects  wages  to  return  to  at  hand.  He  should  set  his  architect  to  work  during 
pre-war  levels,  but  rather  would  insist  that  all  depart-  the  winter  months  in  the  preparation  of  plans  and 
ments  in  the  trade  be  justly  paid  in  accordance  with  specifications,  in  order  to  be  in  a  position  to  launch 
ability  and  ratio  with  the  cost  of  living.  It  is  evident  his  project  at  the  opportune  moment.  The  law  of 
that  labor  is  responding  to  the  demand  that  it  shall  supply  and  demand  will  assert  itself  when  the  general 
render  a  fair  day's  work  for  the  wage  it  receives,  and  activity,  which  is  freely  predicted  for  the  near  future, 
the  old  practices  of  petty  strikes,  slowing  up  the  gang,  becomes  a  reality,  and  a  tendency  to  increased  build- 
deliberate  limitation  of  production,   and  many   other  ing  costs  will  again  be  in  order. 


Trend  in  Building  Material  Prices 

A  Comparison  of  Present  Day  Commodity  and  Labor  Costs  with  Pre-war 
and  Peak  Prices — The  Contract  Record's  Index 

How  does  the  cost  of  building,  to-day,  compare  price  recessions  before  Septem'ber  1,  while  in  a  few 

with  pre-war  prices  and  with  the  peak  prices  of  1920?  cases  the  peak  was  only  reached  about  that  date. 

This  is  a  question  that  is  asked  daily  and  one  to                                                 July  1,1914  Sept.  1, 1920  Dec.  1, 1921 

which  it  is  diflficult  to  give  an  accurate  reply.     There  Materials: 

are  many  factors  to  be  considered.     It  is  not  only  the        Cement  100  232  200 

prices  of  the  materials,  labor  and  overhead  that  must        Lime  100  219  175 

be  compared,  but  also  the  extent  to  which  every  item        ^rick  (Dry  Pressed)     100  188  176 

J               1                 r  ^1           1        J-                 .          •    i      iu             4.          Brick   (Common  Stock)    100  164  171 

under  each  one  of  these  headings  enters  into  the  cost        Crushed  Stone             .           100  187  174 

of  a  building.     Every  one  of  these  factors  is  variable         Sand   100  150  140 

and  every  one  of  them  varies  according  to  a  law  of        Gravel  lOO  180  180 

its  own.                                                                                                                 Rubble  Stone    100  174  213 

Nevertheless,  something  can  be  learned  by  a  mere         pj^™  ^"^     ^qq  234  157 

comparison  of  prices  and  the  following  table  will  be        Shingles 100  292  180 

of  interest.     It  gives  comparative  figures  for  July  1,         Lath ~. 100  400  255 

1914,  September  1,  1920,  and  December  1,  1921,  taken        Dimension  Timber   100  250  188 

from  the  Contract  Record's  "Current  Prices".     The         |Jeel  (Keinforcing)   ....        lOO  220  120 

T    1      1     irvi  J     n             ■         t                  11-                                         Steel    (Structural  Shapes)...    100  232  136 

July  1,  1914,  figure  is  taken  as  the  base  in  every  case.         cast  Iron  Pipe  100  242  182 . 

There  is  no  real  reason  for  choosing  July  1,  1914,  as  Plaster  100  263  312 

the  base  date  except  that  it  was  immediately  preceding  White  Lead   100  237  155 

the  outbreak  of  the  war  and  was  in  the  height  of  the  Labor: 

building  season  of  that  year.     September  1,  1920,  has  Bricklayers   100  182  182 

been   chosen   as   representing   the    peak    of   building  |^™tg^"  {H  214  214 

costs.       The  peak  is   frequently  taken  as   somewhat         E?eetric\l' Workers '.'.'!;.'.'.' !  100  219  219 

earlier  in  that  year,  perhaps  July  1,  but  a  study  of  Capenters  100  200  178 

quotations   indicates  that  there   were   practically   no         Common  Labor   100  183  150 
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Tests  on  Angle  Brackets  Conducted  by 

Dominion  Bridge  Go. 

Study    of    Several    Types     Was    Undertaken    in    Order    to     Determine 

Economies  in  Weight  and  Methods  of  Fabrication — Welded 

as  Well  as  Riveted  Brackets  Were  Tested 


By  ALEXANDER  PEDKN,  A.M.E.I.C.,  Dominion  Bridge  Co.,  Montreal. 

.  During  the  winter  of  1920-1921,  a  committee  was 
appointed  by  the  Dominion  Bridge  Company  to 
study  standard  details  for  further  economies  in  weight 
and  methods  of  fabrication.  In  the  month  of  March, 
1921,  a  series  of  tests  was  undertaken  to  determine 
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Fig.  1. 


Fig. 


General   view    of   te: 
testing  machine 


t  column    with   hcam   in   place   as  arranged   for 


actual    data    for    bracket    angles,    without    stiffeners, 
Three  8x8  H-columns  were  prepared  with  both  flange 


and  web  brackets  so  arranged  that  each  column  had 
only  one  thickness  of  angle ;  thus  one  column  had 
shelf  angles  ^  in.  thick,  another  f^  in.  thick,  and  the 
third  had  angles  ^  in.  thick.  Rivets  J4  i"-  i"  diam- 
eter were  used  throughout  and  each  column  contained 
brackets  as  follows : — One  flange  bracket  of  one  6  in. 
X  iYz  in.  angle,  S]^  in.  long,  with  4  rivets  and  standard 
lock  angle ;  one  flange  bracket  of  one  8  in.  x  3^  in. 
angle,  5^  in.  long,  with  6  rivets  and  standard  lock 
angle ;  two  web  brackets  each  of  one  8  in.  x  3J4  in. 
angle. 

When  applying  the  load  during  tests,  actual  work- 
ing conditions  were  very  closely  approached  by  trans- 
ferring it  through  a  beam ;  then  the  maximum  eccen- 
tricity due  to  possible  clearances  was  taken  care  of  by 


Fi(t.  3 — Welded  bracket:-  First  perceptilile  crack  in  weld  appeared  when 
load  of  40.n00  lbs.  was  applied,  while  the  ultimate  load  was 
116.000  lbs.  Welding  across  the  top  would  increase  tiie  value 
enormously, 

facing  the  beams  to  obtain  a  full  V^  in.  clearance  'be- 
tween the  end  of  the  beam  and  the  column  face. 

The  experiments  were  carried  out  in  the  McGill 
university  engineering  laboratory  and  the  Emery  hy- 
draulic testing  machine  with  a  capacity  of  150,000 
lbs.  was  used.  Figure  1  is  a  diagp"am  showing  the 
arrangement  of  test  pieces  as  placed  in  the  testing 
machine. 

Descriptions  of  the  tests  follow: — 
Test  1.— 

Bracket  shelf  angle,  6  in.  x  3^  in.  x  Yt  in. ;  load- 
ing beam,  15  in.  at  42  lb.  I.  The  load  was  ap- 
plied in  increments  of  10,000  lbs.  and  the  first 
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12  16  SO 

HUMOKCOTHS      or  mCMCJ 

Fig.   4 


S4 


3t 


change  in  position  of  material  occurred  at  the 
root  of  the  angle  by  a  minute  increase  in  the 
clearance  between  the  vertical  leg  and  the  col- 
umn. This  was  measured  with  feelers,  the  re- 
sults being  j^lotted  in  figure  4.  The  second  fea- 
ture to  develop  was  a  bending  in  the  shelf  angle 
between  loads  of  40,000  to  45,000  lbs.     However, 


the  ex])erimcnt  was  continued  and  failure  dev- 
eloped at  a  load  of  77,400  lbs.  Before  making 
further  tests,  the  pieces  were  carefully  examined 
and  this  located  the  failure  in  the  I)eam  web  close 
to  the  'bottom  flange. 
Test  2  :— 

Bracket  shelf  angle  6  in.  x  334  in.  x  ^  in. ;  load- 
ing beam,  15  in.  at  42  lb.  I,  reinforced  with  5/16 
in.  web  plates  not  fitted.  All  features  of  the  first 
test  were  repeated  with  the  exception  that  the 
angle  stood  up  better  and  a  noticeaible  clearance 
did  not  develop  until  after  45.000  lbs.  had  been 
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Fig.  (> — Specimen  columTi  with  y%"  angle  brackets.  The  6"  angle  bracket 
with  four  rivets  supported  beam  until  load  of  89,000  lbs.  was 
applied.  The  extra  rivets  in  the  S"  angle  bracket  did  not  increase 
value   of  bracket. 

applied.     Ultimate  failure  occurred  at  a  load  of 
89,100  lbs. 
'Jest  3  :— 

Bracket  shelf  angle  6  in.  x  VA  in.  x  -)4  in  ;  loading 
beam,  15  in.  at  42  lb.  I,  reinforced  as  above. 
There  was  noticeable  clearance  after  application 
of  54,G00  lb.  '  '  '"  ' 
at    108,000  lbs. 


load.     Ultimate    failure 
.   load. 

took    place 

Test  Results  in  Brief 

>2  in.                y^  in. 

Ya  in. 

41,000              45,000 

54,000 

6 

8 

10 

HUNOfieOTHS 

OF 

ir^CHES. 

Fig. 

S 

14 


16 


.^ngle  thickness 
Point  of  contra- 
flexure  or  per- 
manent set 
Clearance  at 

r-  ot  ^'t  p-iijl  ■  .0615  in.  .02  in.  .025  in. 

for  this  load 

Ultimate  failure      77,400  89,100  108,000 

Rivet   failures   have   not   been   mentioned  as   none 
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8  X  31/2  X  Vk  angle  loaded  with  a  15"  @  60  lb.  I,  with  reinforcing 
plates  ground  to  fit  fillets 


Clfaiaiioe  be- 

Mnvenient of 

tween    back   of 

verti<:al   les  of 

I>oa<l 

atiKle 

and    face 

an^le    Howard 

of 

column 

na.ugii    readinKK 

!»,0()(l 

0. 

nil  readinjjM 

18,000 

0. 

no  readings 

i!7,000 

0. 

.0009 

.■J(i,000 

.010 

.0020 

45,000 

.016 

.0042 

54,000 

.018 

.p054 

03,000 

.025 

.0079 

72,000 

.047 

.0106 

81,000 

.OtiO 

.0128 

90,000 

.099 

.01.14 

09,000 

.130 

.0189 

108,000 

.247 

no  readings 

11<),:!70 

angle  t'aileil 

with  loud  reduced 

showed  permanent 

movement  of  .0268 

At  this  load 

eoluniii  111 

!ul  (juite  a 
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developed.  Failure  ai)parently  occurred  l)efore  the 
.shearing  \alue  of  the  rivets  plus  the  friction  on  the 
face  of  the  column  could  be  overcome.  The  move- 
ment of  the  angles  on  the  column  face  was  negligible. 
At  point  of  ultimate  failure  this  was  .04  of  an  inch  for 
the  ^  in.  angle  and  .14  of  an  inch  for  the  ;54  '"•  angle. 

Some  further  tests  were  taken  in  a  more  elaborate 
manner,  the  results  of  some  of  which  are  tabulated 
HI  table  1,  and  indicated  in  figure  .t. 

The  latter  shows  the  action  of  a  8  in.  x  S'/j  in.  x  ^^ 
in.  angle,  loaded  with  a  15  in.  at  42  lib.  I-beam,  while 
in  table  1  are  stipulated  the  results  of  tests  on  a  8  in.  x 
i'/z  in.  X  ^^  in.  angle  loaded,  with  a  15-in.  at  60-11).  l- 
beam,  reinforced  with  web  plates  which  were  ground 
to  fit  the  fillets.  In  this  case  the  angle  failed  at  a 
load  of  116,000  I'bs.,  but  at  this  load  a  flange  of  the 


beam  was  badly  crushed  against  the  reinforcing  plates. 
Other  tests  included  an  experiment  on  a  standard 
bracket  with  stitifeners,  consisting  of  a  6  in.  x  3j/2  in.  x 
■y^  in.  shelf  angle  and  stiffeners  of  two  3  in.  x  2^  in.  x 
5/ 16  in.  angles  with  6  rivets  and  a  test  on  two  brack- 
ets of  8  in.  X  S'/i  in.  x  -ji  in.  angles  loaded  equally  on 
both  sides  to  determine  the  action  of  the  rivets  in  bear- 
ing on  the  web  of  the  column. 

These  results  would  clearly  indicate  that  a  bracket 
with  a  6  in.  X  i'/i  in.  x  ^  in.  shelf  is  capable  of  taking 
a  reaction  of  at  least  25,000  I'bs. 

Welded  Bra«ket 

A  test  was  also  made  on  a  bracket  consisting  of  a 
shelf  of  6  in.  x  S'/i  in.  x  _^  in.  angle  and  3>2  in.  x  3  in. 
x  ys  in.  lock  angle  electrically  welded  to  the  flange  of 
the  column.  The  shelf  angle  was  welded  only  around 
the  sides  and  bottom,  the  top  edge  not  being  welded. 
The  load  was  applied  as  in  I'lgure  1,  the  loading  beam 
used  being  a  15  in.  at  60  lb.  1  with  5/16  in.  reinforcing 
l^lates  on  the  web  fitted  into  the  fillets  of  the  beam.  As 
the  load  was  applied  the  clearance  between  the  back 
of  the  angle  and  the  face  of  the  column  increased  from 
.004  in.  before  loading  to  .029  in.  at  45,000  lb.  When 
the  load  was  reduced  after  45,000  lb.  had  been  applied, 
the  permanent  clearance  was  .017  in.  At  49.500  lb.  a 
crack  developed  in  the  welding  at  one  corner  of  the 
angle  at  the  top.  As  the  load  was  increased  the  crack 
opened  up  graduall}'  and  at  76,500  lb.,  the  weld  was 
cracked  on  both  sides  of  the  angle  at  the  top.  At 
116,000  lb.,  the  weld  tore  down  on  the  side  which  first 
showed  signs  of  cracking,  for  a  distance  of  about  1  in. 
The  end  of  the  beam  dropped  about  1  in.  and  the  flange 
of  the  beam  was  permanently  bent. 


Gypsum  Blocks  for  HouseConstruction 


Residences    of    This    Type,    Recently    Erected    in     Montreal,    Prove 
Adaptability  of  Gypsum   Materials — Comparisons  of  Costs  with. 

Brick  is  Favorable  to  Gypsum 


the 


Hy  .1.   F.  CAMERON.  Ontario 

The  first  houses  in  Canada  constructed  of  gypsum 
block  were  erected  at  Paris,  Ontario,  by  the  Ontario 
Civpsum  Company,  Limited,  some  three  years  ago. 
lief  ore  the  erection  of  these  houses  was  i^roceeded 
with,  it  was  definitely  established  that  the  gypsum 
block  were  sufTiciently  strong  in  compres.sion  to 
carry  the  estimated  load.  These  tests  were  carried 
i>ut    l)v   the    University   of  Toronto. 

Last  winter  some  fifty  houses  of  gypsum  block 
were  erected  in  the  city  of  Winnii)eg.  and  a  few 
others  in  various  cities  throughout  the  West  The 
Ontario  (iy])suni  Company,  Ltd..  hc)wevcr  did  not 
make  an>  further  etTort  to  have  more  houses  ]nit  up 
until  they  were  absolutely  sure  of  their  ground  and 
had  given  this  type  of  construction  the  only  test 
which  is  final,  namely,  the  subjection  of  a  dwelling 
to  the  weather.  It  might  be  interesting  at  this  point 
to  say  that  the  east  end  walls  of  the  houses  erected 
at  Paris,  Ont.,  were  left  entirely  uncovered  and  the 
gypsum  block  have  been  exposed  to  the  weather  for 
three  years  without  any   signs  of  deterioration. 

This  summer  a  prominent  builder  in  the  city  of 
Montreal  erected  a  double  house  using  gypsum  block 
for   the   exterior   walls   and  gypsum   block   and    hard- 


GypBiim  Co.,  Ltd.,  Paris,  Ont. 

wall  plaster  for  the  interior  walls.  This  house,  a  cut 
of  which  we  show  herewith,  is  a  beautiful  building 
and  is  situated  in  one  of  the  finest  residcintial  districts 
in  Montreal.  It  was  very  quickly  erected,  and  the 
contractor  effected  a  considerable  saving  bv  using 
gyi)sum  block.  This  house  was  erected  according 
to  the  si)ecifications  of  the  Ontario  Ciypsum  Com- 
pany, this  firm  having  a  rei)re.sentative  on  the  job 
most  of  the  time  to  keep  a  very  close  check  on  the 
cost. 

Comparison  of  Costs 

In  the  city  of  Montreal  most  exterior  walls  of 
brick  hpuses  are  twelve  inches  thick.  Using  this  for 
comparison,  we  find  that  a  gypsum  block  wall  con- 
structed of  4  inch  .solid  gypsum  block  on  the  inside, 
2  inch  air  space  and  3  inch  gypsum  block  on  the  out- 
side covered  with  I'ulpstone  hardwall  plaster  for  first 
coat  and  Pozzo  exterior  stucco  for  second  coat  and 
Pozzo  finish  stucco  for  the  third  coat,  reinforced  with 
wire  costs  api)roximately  $6.50  per  yard,  including 
block,  labor,  scaffolding,  plastering  material,  plast- 
erers' time  and  everything  which  went  into  the  cost 
(if  construction.     .Against  this  we  have  the  cost  of  a 
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12  iiicli  brick  wall,  which  figured  on  the  basis  oi  $22. 
00  per  M.  for  the  brick  and  $20.00  i)er  M.  for  labor 
gives  u.s  a  cost  of  $8.51  per  yard.  'J"o  this  must  be 
added  the  cost  of  interior  strapping  and  lathing  es- 
timated at  approximately  50  cents  ])er  yard,  which 
would  bring  the  total  cost  of  a  12  inch  brick  wall 
complete  to  $9.01  per  yard.  This  item  is  saved  in  a 
gypsum  house  as  a  gypsum  block  wall  does  not  have 
to  'be  straj^ped  and  lathed  on  the  inside  as  the  plas- 
ter is  applied  directly  on  the  face  of  the  block. 

In  Western  Ontario  the  general  practice  is  to  use 
9  inch  brick  for  the  exterior  walls  of  a  house.  We 
find  on  using  the  same  cost  for  brick,  namely,  $22.00 
per.M.  and  $20.00  per  M.  for  laying  that  the  cost  of  a 
9  inch  brick  wall  would  be  $5.67  per  yard  plus  50  cents 
per  yard  for  lathing  and  strapping,  making  a  total 
of  $6.17  per  yard.  This  9  inch  brick  wall,  however, 
is  figured  only  on  common  brick  at  $22.00  per  M., 
and  if  a  good  face  brick  were  used  the  cost  would  be 
greatly  in  excess  of  this.  These  figures  are  very  il- 
luminatijng   and   are   authentic. 

The  money  saving  on  the  exterior  walls  is  a  very- 
great  consideration,  especially  at  the  present  time 
when  the  cry  is  for  "more  moderately  priced  dwell- 
ings." 

Naturally,  the  cost  of  the  walls  on  the  house 
erected  in  Montreal  will  cost  more  than  an  ordinary 
square  plan  house,  due  to  the  fact  that  there  is  a  good 
deal  of  cutting  and  fitting  to  be  done  on  a  bungalow 
type. 

Interior  Walls  Made  of  Gypsum 

The  interior  bearing  walls,  both  i.n  the  basement 
and    above    the    grade,    were    constructed    of    gypsum 


block.  I'he  dividing  walls  between  the  two  houses 
were  also  constructed  of  gypsum  block.  This  ef- 
fects another  large  saving  as  the  blocks  are  easily 
and  rapidly  erected,  as  they  each  have  an  area  of  2^^ 
sq.  ft.,  and  are  ample  in  strength  to  carry  the  load. 
The  cost  of  constructing  the  interior  bearing  parti- 
tions, which  were  made  up  of  two  4  inch  solid  block 
back  to  back,  was  approximately  $5.00  per  square 
yard. 

The  interior  partitions  were  gypsum  board  with 
hardwall  i)laster  applied  thereon.  The  cost  was 
approximately  70  cents  per  yard,  which  included  the 
board,  time  for  putting  it  on,  plaster,  plasterers'  time, 
etc. 

The  cost  of  the  exterior  Stucco,  not  including  the 
gypsum  block,  was  $1.70  per  yard. 

Gypsum  block  when  stuccoed  according  to  the 
specifications  are  absolutely  waterproof  and  form  a 
wall  of  great  strength  and  durability.  The  Ontario 
Gypsum  Company,  Ltd.,  we  understand,  are  prepared 
to  give  a  ten  years'  guarantee  on  this  type  of  con- 
struction. 

Gypsum  is  a  perfect  insulator  and  a  house  con- 
structed of  this  material  would  be  more  economic- 
ally heated  in  the  winter  and  would  be  cooler  in  the 
summer  than  if  any  other  material  were  used. 

Another  very  important  consideration  is  the  fact, 
that  no  insurance  is  needed  on  a  building  of  this  type. 
It  is  absolutely  fireproof. 

The  Ontario  Gypsum  Company,  Limited,  are  the 
pioneers  in  the  construction  of  dwellings  of  this  type, 
and  it  is  their  belief  that  in  a  very  short  time  this 
method  of  construction  will  be  generally  adopted. 


Specifications  for  Street  Railway  Pave- 
ments and  Track  Construction 


In  contnection  with  its  report  presented  Oct.  27 
at  the  27th  annual  convention  of  the  American  So- 
ciety for  Municipal  Ilmprovements,  the  committee  of 
which  Charles  E.  De  Leuw  of  Chicago  is  chairmain, 
sub|mitted  specifications  for  street  railway  pavements 
and  track  construction.  These  specifications  were 
not  presented  for  adoption  in  their  preseftit  form,  but 
more  for  the  purpose  of  providing  the  basis  for  a  final 
draft.    The  specifications  follow. 

1.  Excavation. — 1.  The  contractor  shall  excavate 
the  space  to  be  occupied  by  tracks  to  a  depth  of — 
inches  below  finished  grade.  And  soft,  spongy  or 
otherwise  defective  material  shall  be  removed  from 
the  subgrade,  and  replaced  with   sound  material. 

2.  The  subgrade  shall  be  thoroughly  rolled  with 
a  three-wheel  roller  weighing  not  less  than  10  tons 
where  jiracticable.  In  places  inaccessible  to  the  roller 
compression  will  be  secured  by  tamping. 

2.  Subsoil  Drainage. — 3.  In  all  soils  except  sand, 
gravel  or  sandy  loam,  subsoil  drainage  shall  be 
provided. 

4.  This  shall  be  done  by  laying  either  4  or  6-in. 
tile  pipe  in  a  trench  surrounded  by  crushed  stone, 
gravel  or  cinders.  The  drain  shall  be  laid  under  the 
center  of  each  track  or  midway  between  tracks,  as 
may  be  determined  by  the  character  of  soil. 

5.  Provision  shall  be  made  for  connections  lead- 
ing from  the  base  of  the  rails  to  the  subsoil  drains, 
at  frequent  intervals. 

6.  Subsoil  drains  shall  be  connected  to  the  sew- 


ers by  means  of  vitrified  tile  pipe,  of  a  suitable  size. 

3.  Foundation. — 7-a.  Plain  Ballasted  Construc- 
tidn.  The  ballast  shall  be  evenly  spread  in  the 
trench  so  that,  after  being  thorougly  compacted  with 
a  3-wheel  roller  weighing  not  less  than  10  tons,  it 
shall  have  a  minimum  depth  of — inches. 

8-a.  Ballast  shall  consist  of  clean,  hard,  durable 
crushed  stcVne  or  gravel  graded  so  as  to  pass  a  2-in. 
screen  and  be  retained  on  a  M-in.  screen. 

'7-b.  Concrete  Slab  Sub-ballast  Construction. 
Upon  the  subgrade  prepared  as  above  described,  shall 
be  laid  a  portland  cement  concrete  slab — inches  in 
depth.  The  concrete  shall  conform  to  the  .A.  S.  M.  I. 
si)ecifications  for  concrete  for  pavement  foundations. 

8-b.  After  the  concrete  slab  has  set  a  layer  of 
ballast  shall  be  laid  to  a  maximum  depth  of  3  in. 
Ballast  siiall  consist  of  clean,  hard,  durable  crushed 
stone  or  gravel  graded  so  as  to  pass  a  >^-in.  screen 
and  be  retained  on  'A-'m.  screen.  Ballast  shall  be  well 
compacted   by   tamping. 

7-c.  Solid  Concrete  Construction.  Upon  the  sub- 
grade  prepared  as  above  described  shall  be  laid  a 
concrete  foundation  which  shall  be  constructed  in- 
tegral with  the  pavement  base.  The  concrete  work 
will  follow  immediately  after  the  surfacing  and  lining 
of  the  track.  The  final  concrete  shall  be  brought  to 
a  height — inches  below  the  top  of  the  rail  and  shall 
coincide  with  the  grade  establised  for  top  surface  of 
pavement  base.  Concrete  below  and  around  ties  and 
rails   shall   be   thoroughly   rammed  and   tamped.     If 
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the  engineer  deems  it  necessary,  cement  grout  shall 
be  poured  so  that  all  \oids  will  be  filled.  Care  shall 
be  taken  in  tamping  under  and  around  the  tie  and 
rail  so  that  the  surface  and  line  of  the  track  shall  not 
be  disturbed.  In  no  case  shall  the  ends  of  ties  l)e 
covered  by  a  board  while  jjlacing  the  concrete. 

8-c  The  concrete  shall  conform  to  the  A.  S.  M.  J. 
specifications  for  concrete  for  ])avement  foundations. 

4.  Rails. — 9.  The  rails  used  shall  be  of  a  type  and 
weight  which  shall  .meet  the  approval  of  the  engineer. 
The  T-Rails  shall  comply  with  specifications  of  the 
American  Society  for  Testing  Materials.  The  High 
T-Rails  and  girder  rails  shall  comply  with  specifica- 
tions of  the  American  Electric  Railway  Engineering 
Association. 

5.  Rail  Joints--— 10.  Rail  joints  shall  be  modern 
bolted,  riveted  or  welded  joints.  The  joint  selected 
shall  produce  the  eiTect  of  a  continuous  rail.  The 
type  of  joint  and  the  method  of  making  shall  l)e  aj)- 
proved  by  the  engineer  and  be  subject  to  his  super- 
vision. 

6.  Rail  Fastenings. — 11.  The  rail  shall  be  brought 
to  proper  gauge  and  fixed  securely  to  ties  'by  track 
spikes  or  screw  spikes.  Clips  shall  be  used  in  all 
cases  when  screw  spikes  are  used.  The  type  and 
dimensions  of  the  rail  fastenings  shall  be  ajjproved 
by  the  engineer. 

7.  The  Plates. — 12.  V]xm  each  tie  and  under 
each  rail  shall  be  placed  a  tie  |)late.  The  size,  type- 
and  weight  of  the  tie  plates  and  the  method  of  fasten- 
ing to  the  ties  shall  meet  with  the  approval  of  the  en- 
gineer. 

13.  When  tie  rods  are  not  used,  suitable  brace  tie 
plates  shall  be  placed  as  directed  by  the  engineer. 

8.  Ties.— 14.  Wood  ties  (untreated).  .All  ties 
shall  be  either  No.  1  white  oak  or  00  per  cent  heart 
long-leaf  yellow  pine. 

15.  All  ties  must  be  square  edged  and  sound  and 
sawed  out  of  straight-growing  timber. 

15-a.  They  shall  conform  to  specified  dimensions, 
be  out  of  wind,  with  sawed  ends,  and  straight  and 
parallel  faces.  Ties  shall  be  free  from  s])lits,  shakes, 
loose  or  decayed  knots,  or  other  imjjerfections  which 
may  imiJair  their  strength  or  durability. 

16.  The  standard  dimensions  of  all  ties  shall  be 
6  in.  in  depth,  8  in.  in  width  and  8  ft.  in  length.  A 
variation  from  the  standard  dimensions  of  1^  in.  in 
depth  and  width  and  1  in.  in  length  will  be  permitted, 
provided  that  not  more  than  20  ])er  cent  of  ties  under 
the    standard   dimensions    will    be   accepted. 

17.  Wood  ties  (treated).  .All  ties  shall  be  of 
long-leaf  yellow  pine,  short-leaf  yellow  pine,  lo'blolly 
pine,  Norway  pine,  Oregon  fir,  cypress,  white  oak  or 
red  oak. 

18.  Ties  shall  conform  to  the  specifications  in 
paragraphs  15  and  16  as  to  quality  and  standard 
dimensions. 

19.  The  air-seasoning  of  timber  is  jjreferred  be- 
fore steaming,  but  where  sufficient  time  cannot  be 
allowed  for  this,  fresh  cut  timber  will  be  allowed  to 
be  substituted  for  treatment. 

20.  The  character  of  the  antiseptic  solution  and 
the  method  used  shall  be  subject  to  approval  of  the 
engineer. 

21.  The  si^acing  of  ties  shall  not  be  more  than  24 
in.  center  to  center. 

9.  Pavement  Base. — 22.  After  the  foundation 
has  been  constructed,  the  track  laid  and  brought  to 
proper  alinement  and  grade,  the  pavement  base  shall 
be  laid.  It  shall  be  of  concrete  which  shall  conform 
to  the  A,  S,  M.  I.  specifications  for  concrete  for  pave- 


ment   foundations.       Concrete     shall     be     thoroughly 
rammed  and  tamped  art)und  ties  and  rails. 

23.  Care  shall  be  taken  in  tamping  around  the  tie 
and  rail  so  that  the  surface  and  line  of  the  track  shall 
not  be  disturbed.  If  the  engineer  deems  it  necessary, 
cement  grout  shall  be  poured  so  that  all  voids  shall 
be  filled.  In  no  case  shall  the  ends  of  the  ties  be 
covered  by  a  board  while  placing  the  concrete.  Care 
must  be  taken  to  have  the  outside  edges  of  the  con- 
crete ccjnform  to  the  dimensions.  The  concrete  shall 
extend  from  the  bottom  of  the  ties  to  a  grade  above 
the  lops  of  the  ties — inches  below  the  top  of  the  rail. 

10.  Rail  Filler. — 24.  The  spaces  under  the  head- 
of  the  rails  and  next  tf)  the  webs  shall  be  filled  ahead 
of  the  pavement  with  portland  cement  'mortar  com- 
posed of  1  part  Portland  cement  and  3  parts  torpedo 
sand.  .At  the  option  of  the  engineer  mastic  may  be 
substituted    consisting    of    asphaltic    concrete    binder. 

11.  Stone  Block  Pavement. — 25.  The  stone  block 
pavement  shall  be  laid  with  blocks  at  right  angles  to 
the  rails.  The  [Javement  shall  be  laid  '4  in.  below 
the  grade  of  the  rails.  The  quality,  and  size  of  the 
blocks,  the  mortar  cushion,  the  method  of  laying  and 
tamping  shall  conform  in  all  respects  to  the  sjiecifica- 
tions  of  the  .A.  S.  M.  I.  for  stone  block  pavement.  The 
filler  used  and  the  method  of  filling  joints  shall  also 
conform  to  the  said  si)ecifications. 

26.  Where  a  T-rail  is  used,  the  engineer  may  re- 
quire a  sjjccial  nose  block  to  be  used  which  will  butt 
against  the  web  of  the  rail  and  under  the  head. 

12.  Brick  Pavement. — 27.  The  brick  paxement 
shall  be  laid  with  blocks  at  right  angles  to  the  rails. 
The  finished  surface  of  the  brick  pavement  shall  be 
y4-in.  below  the  grade  of  rails. 

The  quality  and  size  of  the  brick,  the  sand  cushion, 
the  method  of  laying  and  rolling  shall  confor'm  in  all 
respects  to  the  specifications  of  the  A.  .S.  M.  I.  for 
brick  pavements.  The  filler  used,  the  method  of  fill- 
ing the  joints  and  expansion  joints  shall  also  conform 
to  the  said  specifications. 

13.  Wood  Block  Pavement.— 28.  Along  both 
sides  of  each  rail  two  rows  of  stretchers  shall  be  laid. 
The  stretchers  may  be  stone  or  brick  as  may  be  deter- 
mined by  the  engineer.  The  stretchers  shall  conform 
to  the  a;bove  sjiecifications  in  all  respects.  Additional 
lines  of  stretchers  may  be  used  at  the  option  of  the 
engineer. 

29.  The  wood  block  pavement  shall  be  laid  with 
block  at  right  angles  to  the  rails.  The  finishing  sur- 
face of  the  i^avement  shall  be  fiush  with  the  top  of 
surface  of  the  stretchers.  The  quality  and  size  of  the 
wood  block,  material  with  which  they  are  impreg- 
nated, methods  of  treatment,  methods  of  laying  and 
rolling,  filler,  method  of  filling  and  expansion  joints 
shall  conform  in  all  resi)ects  to  the  specifications  of  the 
.\.  S.  M.  I.  for  creosoted  wood  block  pavement. 

14.  Sheet  Asphalt  Pavement. — 30.  Stretchers 
along  rails  shall  be  provided  as  specified  in  I'arag- 
raph  28.  The  sheet  asphalt  pavement  shall  be  laid 
so  that  the  top  surface  shall  be  flush  with  the  top 
surface  of  the  stretchers.  The  character  of  the  sheet 
asphalt  ])avement,  the  mehod  of  laying  and  rolling 
shall  conform  in  all  resjjects  to  the  specifications  of 
the  .A.  S.  AI.  I.  for  sheet  as]>halt  pavements. 

15.  Portland  Cement  Concrete  Pavement. — 31. 
Concrete  shall  be  laid  so  that  the  finished  surface  of 
the  pavement  is  yi  in.  below  the  grade  of  the  rails. 
The  character  of  the  material,  rmethod  of  mixing  and 
laying,  reinforcement,  method  of  finish  and  protection 
shall  conform  in  all  respects  to  the  specifications  of 
the  A,  S.  M.  I.  for  cement  concrete  pavements. 
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Heating   and  Ventilation  of  Factories 

A  General  Outline  of  the  Principles  Involved   and   the   Methods 
Adopted  to  Maintain  Satisfactory  Working  Temperatures 
and  Atmospheric  Conditions 

By  H.  H.  ANGUS.  Consulting  p;ngineer,  Toronto,  before  the  Toronto  Branch  of  the  American  Society  of  Mechaniial  Kn(,Mneen' 

except  that  due  to  air  infiltration.  For  example,  the 
constant  for  single  glass  windows  with  good  sash  is 
1  and  if  we  have  a  factory  in  Toronto  with  1,000  .square 
feet  of  exposed  glass,  the  loss  through  the  glass  will 
be  60  X  constant  1  x  area  1,000  or  60,000  B.t.  u.  i)er  hour 
In  a  similar  way  the  losses  through  roof,  floors,  walls, 
etc.,  are  calculated  and  we  get  the  total  loss  from  the 
building  except  that  due  to  air  leakage.  The  losses 
should  be  nuiltiplied  by  a  factor  dependent  on  ex- 
posure. For  north  walls,  for  instance,  it  is  usual  to 
add  25  per  cent,  and  less  for  other  exposures,  but 
these  factors  depend  to  a  great  extent  on  the  loca- 
tion of  the  building  in  relation  to  others. 

Air  Leakage 
Now  to  get  at  the  loss  due  to  air  leakage,  we  have 
several   factors  to  consider.    If  the  bi^ilding  covers  a 
considerable  area  an  dis  good  construction,  it  is  .suffi- 
cient to  allow  for  a  half  of  one  complete  air  change  per 
hour.     This  means  that  one  half  of  the  air  contents- 
of  the  building  must  be  replaced  by  heated  air  every 
half  hour.    This  air  change    varies   from    Vi  to  1  and 
soemetimes  more  than  that  for  narrow  buildings  with 
great  exposure.     This  change,  of  course,  depends  on 
the   wind  velocity  as  well  as  other  factors,  but  it  is 
unusual  in  most  places  to  have  a  strong  wind  during 
extreme  cold  weather.     .Another  method  used  to  fig- 
ure   air    losses    is    to    assunie    that    all    air    comes    in 
through   cracks   around   the   windows.      Knowing   the 
construction  of  the  windows  and  building,  we  assume 
\arious  widths  of  cracks  around  the  windows  and  by 
multiplying   these   by   the   perimeter  of  the   windows 
and  the  velocity  of  the  air.  we  arrive  at  an  air  change. 
As  both  methods  depend  to  a  great  extent  on  exper- 
ience and  judgment,  there  is  little  to  chose  between 
them.     The  losses  due  to  the  air  change  are  the  onlv 
losses    which    cannot     be     calculated     accurately,     al- 
though exi)erinients  are  now  under  way  to  determine 
these  by  experimenting  with   rooms  of  different  con- 
struction.    Having  decided  the  air  leakage  per  hour 
and   knowing  the   specific   heat  of  air,  we  can  easily 
calculate  the  heat  loss  due  to  air  infiltration. 

By  totaling  all  losses,  we  now  know  the  total  loss 
of  heat  from  the  building  which  must  be  replaced  bv 
the  heating  system.  It  is  i)robable  that  as  the 
cost  of  coal  advances,  jiiore  attention  will  be  given 
to  the  best  construction  for  heat   insulation. 

We  now  have  the  heat  losses  from  the  building 
and  the  question  is  how  to  replace  them.  If  the  fac- 
tory has  a  large  number  of  motors,  or  other  sources 
of  power,  we  can  take  the  heat  developed  from  these 
from  our  heat  losses,  as  the  jiower  turns  to  heat  energy 
\\y  have  al.so  the  heat  given  off  by  human  beings. 
This  amounts  to  about  400  I^.  t.  u.  per  hour  per 
person  and  the  effect  is  very  noticeable  in  such  build- 
ings as  theatres,  which  require  no  heat  after  the  aud- 
ience arrives.  These  sources  of  heat  are  usually 
negligitile  for  factories,  although  in  textile  factories 
they  are  well  worth  figuring.  There  may  be  other 
sources  of  heat  depending  on  the  work  being  carried 
on.    Unless  the  prycess  is  continuous,  ho^veyer  thcs* 


In  order  to  get  a  correct  view  of  this  suljject.  it  is 
abvisable  to  start  at  the  heat  losses  from  buildings 
and  then  describe  the  method  of  taking  care  of  these 
and  later  the  ventilation  requirements  for  various 
buildings. 

The  first  it«iii  to  consider  is  the  heat  losses.  These 
losses  depend  on  the  size,  sliape  and  location  of  the 
l)uil(liiig,  also  its  use  and  construction.  The  old  rule- 
of-thumb  methods  are  not  sufficiently  reliable  for  use 
on  buildings  of  any  size  and  may  only  l)e  used  as 
checks.  We  must  first  decide  the  temperature  to  be 
maintained  inside  the  building,  which  for  general 
factory  work,  is  usually  about  60  deg..  but  this  de- 
pends on  the  nature  of  the  worker.  Such  work  as 
type  setting  requires  a  temperature  of  70  deg.,  which 
is  also  the  casein  factories  where  the  worw  is  very 
light  and  the  operators  are  seated  at  benches,  such 
as  in  jewelery  manufacturing.  In  one  factory  differ- 
ent processes  often   require  different  temi)eratures. 

The  outside  temperature  and  the  \elocity  and 
direction  of  the  prevailing  winds  ma)-  be  secured 
from  the  ol)servatory  records.  While  the  heating  sys- 
tem must  be  sufficient  to  care  for  the  coldest  weather, 
it  is  not  advisable  tt)  use  the  minimum  temperature 
in  making  calculations.  The  low  temperatures  do 
not  usually  last  more  than  a  day  or  so  and  it  requires 
two  or  three  days  for  the  average  factory  building 
to  get  cooled  down  inside.  If  the  minimum  average 
for  three  days  is  u.sed,  it  will  be  found  that  the  heat- 
ing system  is  sufficient.  For  example,  in  Toronto  we 
have  had  temperatures  as  low  as  26  deg.  F.  below 
zero,  but  this  low  temperature  does  not  last  usually 
more  than  a  day.  The  average  low  temperature  for 
a  period  of  three  days  is  not  usually  much  below  zero 
so  that  in  this  vicinity  a  heating  system  is  usually 
designed  for  an  outside  temperature  of  zero  or  5  deg. 
below.  This  is  usually  ample  if  the  building  is  kept 
warm  all  the  time. 

Knowing  now  the  inside  and  outside  temperatures, 
we  can  get  the  difference  between  them.  In  Toronto 
and  vicinity  this  would  be  probably  60  deg.  F.  for  shop 
sections  and  70  deg.  F.  for  office  sections.  It  is  in- 
teresting to  note  that  this  changes  within  a  compara- 
ti\ely  short  distance  from  tiie  city. 

Determination  of  Losses 

The  losses  of  heat  in  1!.  T.  L'.  per  scpiare  foot  per 
degree  difierence  for  various  materials  used  in  con- 
struction has  lieen  gone  into  fairly  well  by  a  number 
of  authorities  who  have  made  actual  tests  on  sample 
walls,  roof,  etc.  There  is  some  considerable  differ- 
ence in  the  factors  for  the  same  construction  due  to 
a  great  extent  to  the  fact  that  no  sample  walls  are 
built  in  exactly  the  same  way.  New  tests  are  con- 
stantly being  made,  however,  so  that  agreement  on 
certain  constants  will,  no  doubt.  s(K)n  be  reached. 
Tests  made  cover  a  great  variety  of  construction  of 
walls,  roofs,   windows,   etc. 

Having  now  the  difierence  in  temperatures  inside 
and  outside,  and  the  heat  losses  i)er  square  foot,  we 
are  able  to  figure  out  the  heat  losses  for  the  building 
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sources  of  heat  sliould  not  reduce  the  size  of  the  heat- 
ing apparatus  as  the  average  factory  is  closed  from 
noon  Saturday  till  Monday  morning.  They  will,  how- 
ever, reduce  the  demand  on  the  heating  apparatus 
during  working  hours  and  reduce  the  coal  required 
per  year. 

Methods  of  Heating 

It  would  be  possible  to  jjrovide  the  necessary  heat 
by  means  of  stoves  located  in  various  parts  of  the 
factory,  but  under  present  day  conditions  of  manufac- 
turing, it  is  advisable  to  concentrate  the  heating 
sources  in  one  location.  If  we  place  our  heat  source 
in  a  location  convenient  for  handling  coal  and  ashes, 
we  must  use  some  medium  for  carrying  the  heat  from 
this  source  to  the  varied  i)arts  of  the  building  where 
heat  is  required.  The  mediums  at  present  in  use  are 
air,  water  and  steam,  although  there  are  many  other 
substances  which  could  be  used  and  may  be  used  in 
the  future. 

The  next  question  is  how  to  get  the  water,  steam 
or  air  which  we  use,  to  carry  the  heat  ivcini  the  boiler 
or  source  to  the  place  where  it  is  required.  All  these 
substances  expand  when  heated  and,  therefore,  weigh 
less  per  cubic  foot  when  heated  than  when  cold.  This 
forms  the  basis  on  which  the  gravity  systems  of  heat- 
ing operate.  If  the  heat  is  to  be  carried  short  dis- 
tances the  gravity  systems  give  good  service,  but  for 
larger  buildings  it  is  necessary  to  force  the  move- 
ment by  'mechanical  means,  so  we  have  the  blower 
system  of  hot  air  heating,  the  forced  hot  water  sys- 
tem and,  in  case  of  steam,  the  vacuum  system  which 
pulls  on  the  system  instead  of  pushing,  in  order  to 
get  rid  of  air  which  is  difficult  to  handle  in  steam 
systems. 

We  now  come  to  the  practical  application  of  the 
problem.  Gravity  hot  water  and  gravity  air  systems 
are  limited  to  smaller  factories,  so  that  for  medium 
and  large  factories  we  have  the  following:  First,  the 
blower  system ;  second,  steam  heating  either  gravity 
or  vacuum,  and,  third,  forced  hot  water.  It  is  pos- 
sible to  heat  a  factory  by  any  of  these  systems,  but 
each  has  advantages  and  disadvantages  which  make 
it  more  suitable  for  certain  classes  of  buildings.  We 
will  consider  them  in  order. 

Blower  System 
First  the  blower  system.  This  system  is  par- 
ticularly adaptable  to  large  open  buildings  such  as 
boiler  shops  and  foundries  and  also  to  buildings  where 
ventilation  isf  a  prime  factor.  In  open  high  buildings, 
if  a  steam  or  water  system  is  used,  the  heat  tends  to 
concentrate  at  the  roof,  even  with  the  radiators  at 
the  floor,  so  that  the  temperature  at  the  roof  of  a  high 
building  may  be  25  or  more  degrees  hotter  than  at  the 
place  where  the  men  are  working.  This  results  in 
high  roof  losses.  For  this  work  a  blower  system  may 
oe  placed  at  the  ground  level  or  in  the  roof  trusses 
and  by  means  of  ducts  the  heated  air  is  carriied  to  a 
Doint  within  a  few  feet  of  the  ground  where  it  in 
blown  towards  the  ground  and  therefore  carries  the 
heal  v^here  needed.  Fans  for  buildings  of  this  kind 
are  usually  fitted  with  means  for  recirculating  the  air 
so  that  the  fan  may  draw  part  of  its  air  from  inside 
of  the  building  and  part  from  outside  and  the  pro- 
portions may  be  adjusted  from  time  to  time  to  suit 
the  requirements  of  veniilation  and  heat.  This  sys- 
tem seems  ideal  for  buildings  where  a  large  amount 
of  ventilation  is  required.  The  air  is  usually  heated 
to  about  125  deg.  F.  in  the  coldest  weather.  It  may 
I  c  heated  by  means  of  steam  coils  supplied  with  steam 


from  a  boiler  plant  or  by  means  of  a  hot  air  heater, 
although  the  latter  seems  difficult  to  make.  The 
blower  system  has  also  been  used  to  heat  factory 
buildings  with  storeys  not  over  12  ft.,  bnt  in  this  case 
the  ducts  usually  take  up  a  lot  of  room.  To  over- 
come this,  the  ducts  have  sometimes  been  run  on  the 
roof  or  under  the  basement  and  the  air  carried  down 
through  hollow  columns.  Hot  air  systems  of  this 
kind  give  good  ventilation  but  are  expensive  to  op- 
erate unless  Imost  of  the  air  is  used  over  again. 

Steam  and  Hot  Water  Heating 

For  the  ordinary  factory,  consisting  of  a  building 
several  storeys  high  of  12  to  20  ft.  each,  radiators 
either  of  cast  iron  or  pipe  coils  are  usually  placed 
around  the  outside  walls  under  the  windows  and  sup- 
l)lied  with  steam  or  water.  There  are  various  methods 
of  piping  these  systems.  The  best  is  the  overhead 
supply  system  where  the  steam  or  water  supply  main 
is  carried  to  the  ceiling  of  the  top  floor  and  runs 
around  this  and  the  risers  pass  down  through  the 
building  and  feed  the  radiators  at  the  top  while  re- 
turn risers  are  connected  to  the  opposite  end  of  the 
radiators  and  are  run  to  the  basement  and  connected 
to  a  return  main  running  around  the  basement  ceiling 
or  floor.  With  this  system  the  steam  pipes  are  easily 
cleared  of  condensation  so  the  radiators  are  supplied 
with  fairly  dry  steam.  The  same  system  may  be 
modified  by  carrying  the  steam  main  around  the  base- 
ment ceiling  in  place  of  the  attic  and  in  this  case  the 
steam  flows  upward  in  the  risers  instead  of  down- 
wards. For  steam  systems  a  single  (main  may  be  run 
in  the  basement  and  a  single  riser  to  each  row  of  rad- 
iators. In  this  case  both  steam  and  condensation 
flow  in  opposite  directions  in  the  same  riser,  so  that 
this  must  be  bigger.  For  hot  water  systems  the  near- 
est to  this  is  the  one  pipe  circuit  main  in  the  base- 
ment with  risers  and  returns  run  to  radiators  on  the 
shunt  system  or  the  attic  supply  and  basement  re- 
turn and  the  one  pipe  riser. 

Removal  of  Air  in  Steam  Systems 
These  are  the  main  systems  although  there  are 
many  modifications.  In  steam  systems  one  of  the 
main  difficulties  is  to  get  a  proper  system  for  remov- 
ing the  air  which  is  heavier  than  steam.  For  this 
purpose,  on  cheaper  systems,  air  vents  operating  on 
the  expansion  principle  are  used  and  the  air  let  out 
into  the  room;  on  better  systems  the  outlets  from  the 
air  vents  are  connected  together  and  a  pump  or  other 
suction  device  placed  in  the  boiler  room  which  draws 
the  air  to  the  basement  where  it  is  gotten  rid  of  by  an 
air  elilminator.  For  better  systems  still  it  is  advis- 
able to  install  a  thermostatic  trap  on  the  return  end 
of  each  radiator.  This  passes  both  condensation  and 
air  but  closes  when  steam  strikes  it. 

The  returns  are  usually  connected  to  a  pump  in 
the  basement  which  draws  back  the  condensation  and 
air  from  the  system  and  after  getting  rid  of  the  air, 
forces  the  condensation  back  into  the  boiler.  For 
smaller  buildings,  this  system  will  work  without  a 
pump,  unless  the  radiators  are  placed  in  peculiar 
positions. 

In  order  to  bring  the  cost  of  installation  of  a  hot 
water  system  to  about  the  same  level  as  a  good  grade 
steam  system,  it  is  usual  to  place  a  safetv  valve  on  the 
expansion  tank,  set  at  10  to  15  lbs.  This  will  allow 
the  water  to  be  carried  up  to  about  225  deg.  F.  with- 
out boiling.  A  pump  with  25  or  30  foot  head  is  also 
used  and  this  allows  the  use  of  very  s(mall  pipe  on  an 
ordinary  size  building.     Under  these  conditions,  the 
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size  of  radiators  will  be  the  same  as  for  steam  system 
and  the  pipe  sizes  approximately  the  same  although 
they  ntay  be  made  considerably  smaller. 

The  boiler  plant  is  practically  the  same  size  no 
matter  what  system  of  hcatinjj^  is  used.  We  know 
how  much  heat  is  required  to  be  i)Ut  into  the  build- 
ing and  if  we  add  15  to  20  per  cent,  to  this  for  supply 
and  return  pipes,  which  are  often  placed  where  most 
of  their  heat  is  wasted,  we  get  the  amount  of  heat 
which  must  be  put  into  the  building. 

Types  of  Boilers 

There  are  many  types  of  boilers  in  use  at  present. 
If  the  factory  has  no  use  for  exhaust  or  live  steam,  it 
is  usual  to  use  low  pressure  boilers  suitable  for  about 
15  lbs.  pressure.  The  cheai)est  boiler  is  the  sectional 
cast  iron  boiler.  It  is  less  efficient  than  a  steel  boiler 
and  will  not  stand  misuse,  but  if  used  carefully,  it  will 
no  doubt,  outlast  any  steel  boiler,  as  it  is  much  thick- 
er. Of  the  steel  boilers  there  is  the  standard  horizon- 
tal return  tubular  boiler  which  has  been  used  exten- 
sively. If  these  boilers  are  set  with  the  boiler  well 
up  above  the  grates,  they  will  give  good  satisfaction. 
Unfortunately,  however,  it  is  hard  to  get  bricklayers 
to  make  a  good  jdb  on  boiler  setting,  with  the  result 
that  in  a  year  or  so  air  leaks  in  around  the  fire  and 
spoils  the  combustion.  For  this  reason  steel  firebox 
boilers  of  the  locomotive  type  have  come  into  use  dur- 
ing the  last  few  years  and  these  have  internal  fire- 
box and  are  also  made  to  be  put  uj)  without  brick 
setting  so  that  the  danger  of  a  poor  brick  setting  is 
eliminated.  There  is  a  new  boiler  of  the  water  tube 
tyi^e  now  being  put  on  the  market  which  should  give 
good  results.  It  is  really  the  high  pressure  water  tube 
boiler  adapted  to  small  low  pressure  work.  There  are 
also  many  makes  of  i)atented  boilers  with  many  un- 
usual features.  The  average  efficiency  of  heating  boil- 
ers is  about  60  per  cent,  and  there  is  not  so  very  much 
difference  between  the  efficiency  of  cast  iron  and 
steel  boilers  except  in  the  larger  sizes. 

On  good  sized  plants  it  is  advisable  to  use  at 
least  two  boilers,  and  each  of  these  are  designed  to 
carry  about  60  per  cent,  of  the  total  load  so  that  in 
severe  weather  it  can  be  forced  to  carry  almost  the 
full  load.  It  is  not  usual  to  use  mechanical  stokers 
on  heating  plants  except  for  very  large  buildings. 

Generally  speaking,  all  equipment  in  connection 
with  low  pressure  heating  systems  must  be  made  as 
simple  as  possible  as  these  systems  are  usually  op- 
erated by  firemen  who  are  i)oorly  paid  and  have  no 
idea  of  caring  for  good  apparatus.  Even  the  simplest 
type  of  a  pump  or  trap  is  liable  to  get  out  of  order  and 
necessitate  repairs.  It  is  for  this  reason  that  in  gen- 
eral, down  draft  boilers  with  dou'ble  grates  for  burn- 
ing soft  coal  without  smoke  have  not  proved  so  effic- 
ient in  use  as  they  appear  on  test.  The  firemen 
change  so  frequently  that  it  is  very  difficult  to  get 
the  fireman  to  fire  these  boilers  in  a  correct  manner. 

While  the  design  of  the  low  pressure  heating  sys- 
tem is  very  simple  there  are  a  great  many  put  in  with- 
out any  regard  to  economy  of  operation  and  many 
put  in  neglecting  some  of  the  fundamental  principles. 

Central  Heating  Plants 

Where  we  have  buildings  in  groups  to  be  heated, 
the  best  method  is  to  install  a  central  heating  plant 
and  carry  lines  from  this  through  tunnels  to  each  of 
the  buildings  and  pipe  each  building  as  if  it  had  a  heat- 
ing .system  of  its  own,  excei)t  that  the  boilers,  pumps, 
etc.  are  omitted.  For  large  factories  the  boilers 
should  be  of  the  best  grade,  and  automatic  stokers 


used  with  coal,  and  ash  handling  systems.  In  these 
large  systems  it  is  usual  to  use  high  pressure  boilers 
and  generate  electric  power,  using  the  exhaust  steam 
from  the  engines  for  the  heating  system.  When  a 
hot  water  systeini  is  used  the  exhaust  steam  is  used 
to  heat  the  water  in  a  heater  filled  with  brass  tufces, 
through  which  the  water  is  pumped,  while  around 
them  the  exhaust  steam  circulates.  This  condenses 
the  steam  and  at  the  same  time  in  the  season  creates 
a  slight  vacuum.  There  is  usually  an  auxiliary  live 
steam  eater  installed  to  take  care  of  breakdowns  and 
to  be  used  when  there  is  not  a  sufficient  supply  of 
exhaust  steam.  The  water  is  circulated  by  means 
of  centrifugal  pumps  driven  usually  by  steam  tur- 
bines. On  large  systems  the  friction  head  is  often 
as  high  as  100  feet  and  while  this  requires  fairly 
large  driving  units,  it  saves  in  size  of  piping  required 
and  as  long  as  the  exhaust  .stealm  can  be  used,  the  re- 
duction in  pipe  sizes  is  obtained  at  comparatively 
small  cost.  There  are  several  advantages  of  water 
over  steam  for  spread  out  buildings,  one  being  that 
the  water  main  may  follow  the  contour  of  the  ground 
and  no  drips  are  necessary.  Another  advantage  is 
that  the  temperature  of  the  water  may  be  adjusted 
to  suit  the  outside  temperature  so  that  no  valves  need 
be  touched,  while  a  steam  system  must  give  almost 
constant  temperature  to  the  radiators  and  therefore 
these  tnust  be  opened  or  closed  a  number  of  times 
each  day  or  the  building  becomes  overheated.  Where 
a  number  of  buildings  are  to  be  heated  from  the  same 
main  and  they  are  situated  at  various  distances  from 
the  power  house,  a  difTerential  pressure  valve  is  used 
and  set  so  that  the  pressure  between  the  supply  and 
return  to  any  one  building  will  remain  practically  con- 
stant regardless  of  changes  in  the  pressure  in  the 
mains. 

Ventilation 

In  large  open  factories  where  employees  are  not 
l^laced  close  together  and  there  are  plenty  of  windows, 
mechanical  ventilation  is  unnecessary  unless  there  are 
tumes  such  as  in  a  foundry.  In  other  buildings,  how- 
ever, where  large  numbers  of  employees  are  working 
in  a  limited  space,  mechanical  ventilation  is  advisable. 

The  ventilation  may  be  accomplished  by  the  heat- 
ing system  by  the  use  of  a  forced  blast  system  in 
which  a  certain  amount  of  fresh  air  is  drawn  in  from 
outside  and  the  inside  air  exhausted  through  roof  ven- 
tilation. 

It  may  be  also  accomplished  independent  of  the 
heating  system.  In  this  case  the  heating  system  is 
designed  to  take  care  of  the  heat  losses  through  the 
walls,  floors,  etc.,  and  the  ventilation  is  accomplished 
by  fans  which  draw  fresh  air  from  outside  and  pass 
it  over  to  the  heated  coils  and  discharge  it  into  the 
factory  at  a  temperature  of  65  deg.  F.  or  so.  The 
foul  air  may  be  drawn  out  by  means  of  a  fan  or  may 
be  passed  out  through  ventilators  due  to  gravity  and 
the  slight  pressure  put  on  the  room  by  a  fan.  For 
simple  systems,  exhaust  fans  only  are  used  and  they 
draw  in  fresh  air  from  openings  around  the  windows 
and    doors. 

In  factories  making  textiles  and  other  special  lines 
it  is  very  necessary  to  use  high  grade  ventilation  sys- 
tems which  are  arranged  to  give  good  ventilation 
and  also  keep  the  temperature  and  humidity  of  the 
air  at  certain  points  which  are  known  to  give  the  best 
results.  Such  conditions  are  necessary  to  give  un- 
iformity of  product.  These  systems  have  greatly  in- 
creased in  number  during  recent  years  and  it  ia  evid- 
ent that  they  result  in  nnich  better  quality  and  quan- 
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tity  of  product.  They  should  keep  a  room  at,  say,  65 
])er  cent,  relative  humidity  and  60  deg.  F.  regardless 
of  the  conditions  outside.  This  is  accomplished  by 
means  of  a  fan,  heating  and  cooling  coils  and  an  air 
washer.  The  air  drawn  from  outside  is  heated  to, 
say.  42  deg.  F.  'by  being  passed  through  coils  which 
have  automatic  control.  It  then  passes  through  a 
series  of  fine  water  sprays  which  clean  it  and  after 
these  it  hits  baffle  plates  which  remove  the  surplus 
moisture  and  it  is  then  passed  through  other  heating 
coils  which  heat  it  to  a  predetermined  temperature, 
after  which  it  enters  the  fan  and  is  blown  through 
ducts  into  the  room  to  be  cooled.  It  is  evident  that 
as  the  air  jjasses  through  the  washer  it  be- 
comes saturated  with  moisture.  If  the  temperature 
of  the  spray  chamber  is  42  deg.  F..  for  example,  the 
air  is  saturated  at  42  deg.  F.  if  the  washer  is  100  per 
cent,  efficient  and  when  it  passes  out  of  the  washer 
it  goes  to  the  coils  where  it  is  heated  to  say  80  deg. 
F.  and  being  unable  to  obtain  further  moisture,  it  is 
probably  only  73  ])er  cent,  saturated  and.  therefore, 
the  relative  humidity  is  75  ])er  cent.  It  is  evident 
that  by  rising  the  temperature  of  the  spray  water,  the 
air  may  he  saturated  at  any  temperature  we  desire 
and,  therefore,  the  relative  humidity  on  entering  the 
room  may  be  arranged  to  suit.  Where  it  is  desired 
to  reduce  the  humidity  of  the  air,  the  spray  water  is 
cooled  by  refrigeration   so  that  when  the  outside  air 


strikes    the    cooled    spray    it  is    cooled    and    deposits 
some  of  its  moisture  in  the  washer. 

Cooling   Devices 

Cooling  devices  are  used,  for  example,  in  the  sum- 
mer in  factories  making  chocolate  which  is  best  work- 
ed at  about  60  deg.  F.  the  year  around  and  50  to  60 
per  cent.  relati\e  humidity.  Automatic  devices  are 
now  in  use  for  regulating  the  humidity  and  temperat- 
ure. Of  course,  when  the  treated  air  coming  into  the 
room  mixes  with  the  air  already  in  the  room  its  con- 
dition will  be  altered  somewhat  and  this  must  be 
taken  into  consideration  when  setting  the  apparatus. 
Where  special  systems  of  this  kind  are  installed,  it  is 
usual  to  recirculate  a  great  part  of  the  air  and  only 
bring  in  such  quantities  of  outside  air  as  are  advisable, 
depending  on   the  outside  conditions. 

A  recent  example  of  this  a])paratus  outside  of  ord- 
inary ventilation  of  air  washers  is  in  the  dry  air  sys- 
tem for  blast  furnaces  in  steel  mills.  The  outside  air 
in  this  case  is  cooled  down  till  it  deposits  the  great- 
er part  of  its  moisture  and  is  then  blown  into  the 
stoves  to  be  heated.  The  saving,  of  course,  is  due  to 
the  fact  that  under  ordinary  conditions  a  large 
amount  of  heat  is  used  to  heat  the  water  vapor  and 
this  is  all  wasted.  Mr.  Gayley.  the  inventor,  or  first 
user  of  this  system,  gives  figures  showing  a  large  in- 
crease in  production  of  iron  at  a  considerable  saving 
in  fuel. 


Keeping  Costs  of  Highway  Operations 

A  System  Developed  for  Providing  Accurate  Figures  on  Road  Con- 
struction and  Maintenance — While  This  Scheme  Was  Used  in  . 
the  Old  Country  It  Has  a  General  Interest 


.    By  J.  C.  HALLKK,  County  Surveyor,  Nottinjjliamshire,  K 
Municipal  Corporations,  and  Urban  and 

From  the  first  days  of  the  formation  of  highway 
authorities  there  has  been  the  necessity  for  a  system 
of  costing  in  connection  with  the  work  carried  out  by 
the  highways  department,  but  with  the  exception  of 
some  of  the  large  boroughs  and  counties  there  has 
not  been,  nor  is  there  at  the  present  time,  any  real 
attempt  at  putting  this  branch  of  the  department  on 
a  proper  and  systematised  footing.  This  lack  of  sys- 
tem in  keeping  account  of  the  work  carried  out  by 
highway  engineers  cannot  altogether  'be  laid  at  the 
door  of  the  official  concerned.  In  the  majority  of 
cases  of  ur1>an  and  rural  councils,  if  sufficient  acccjunt 
is  kept  showing  the  cost  of  the  main  roads,  apart  from 
the  district  or  other  roads,  to  succeed  in  obtaining  a 
payment  from  the  county  authority,  the  council  con- 
cerned do  not  see  the  necessity  of  paying  for  the  ad- 
ditional stafT  which  would  be  necessary  to  keep  i)ro- 
per  accounts,  although  it  would  undoubtedly  mean  a 
saving  of  ratepayers'  money  in  the  detection  and 
stopping  of  leakages,  of  which  there  are  so  many  to 
a  greater  or  lesser  degree  in  all  pu1)lic  departments, 
according  to  the  keenness  of  the  official  in  charge. 

There  are  hundreds  of  urban  and  rural  districts 
and  small  boroughs  where  the  staff  of  the  engineer 
and  surveyor  consists  of  a  junior  assistant  or  an  office 
boy,  and  in  such  cases  it  is  an  impossibility  for  that 
official  even  to  attemj)!  to  keep  accounts  in  any  but 
the  most  elementary  form.  In  putting  forward  for 
your  consideration  the  system  outlined  in  this  paper. 


mi.,  before  (bounty  C^ouncils'  Association,  Association  of 
Rural  District  Councils'  Association. 

I  am  quite  aware  that  it  is  too  elaborate  to  be  dealt 
with  by  a  small  staff  such  as  mentioned,  but  there  is 
no  reason  why  such  portions  of  the  system  as  may  be 
applicable  should  not  be  adoj)ted  for  small  authorities. 
If  a  uniform  system  were  adopted,  one  account  clerk 
should  be  aJble  to  do  all  the  clerical  work  necessary  for 
the  ordinary  urban  or  rural  district,  and  his  salary 
would  be  much  more  than  saved  by  the  economies 
effected. 

Need  for  Business  Methods 

There  is,  however,  one  feature  of  this  matter  to 
which  engineers  and  surveyors  should  give  considera- 
tion, and  that  is,  that  in  the  training  of  pupils  who 
ultimately  become  engineers  and  surveyors,  no  bus- 
iness education  seems  to  be  thought  necessary.  How 
many  young  engineers  have  taken  up  chief  appoint- 
ments, and  wihilst  they  are  sound  and  competent  en- 
gineers and  have  all  the  theoretical,  and  some  prac- 
tical, knowledge  of  engineering,  have  not  the  least 
idea  of  business  methods  or  the  value  of  money. 
When  it  is  borne  in  mind  that  on  highways  there  is 
a  tremendous  amount  expended  per  annum  it  is  surely 
necessary  that  this  money  should  be  exjiended  not 
only  in  the  best  possible  manner  from  an  engineering 
point  of  view,  but  also  from  a  commercial  or  business 
point  of  view. 

Quite  recently  the  complaint  has  been  made  by 
certain  organizations  which  are  called  upon  to  pay 
large  amounts  by  way  of  taxation  on   mechanically 
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propelled  vehicles,  that  full  value  is  not  obtained  fcjr 
the  money  expended  on  hij^hvvay  construction  and 
maintenance,  and  that  better  results  would  be  obtained 
if  the  work  were  carried  out  by  contractors.  'I'his 
conTi)laint  is  from  men  who  have  to  expend  their 
money  and  carry  on  their  business  with  a  view  to 
presentinji:  a  satisfactory  balance  sheet,  and  whilst  I 
am  not  prepared  for  one  moment  to  accept  the  state- 
ment that  better  results  would  be  oibtained  if  high- 
way maintenance  were  carri'ed  out  by  contractors — 
with  which  statement  I  entirely  and  emphatically 
disagree— 1  am  bound  to  say  that  there  is  some  cause 
for  the  complaint,  and  local  authorities  and  their  en- 
gineers must  adopt  more  of  the  business  man's 
methods  and  show  more  keenness  in  obtaining  full 
value  for  the  money  they  expend.  One  stej)  in  this 
direction  would  be  that  highway  authorities  should 
have  one  form  of  accounts,  and  1  venture  to  suggest 
here  that  county  engineers  should  also  adopt  a  com- 
mon form  for  their  annual  rejwrts.  These  reports.  I 
believe,  at  the  present  time  give  much  valuable  and 
interesting  information,  but  how  much  more  valuable 
and  interesting  would  they  be  if  they  were  put  on  a 
uniform  and  comparable  basis. 

A  proper  and  complete  system  of  accounts  in  con- 
nection with  the  construction  and  maintenance  of 
highways  is  now  essential  if  the  data  required  by  the 
government  is  to  be  correctly  supplied.  To  supply 
this  information  the  accounts  of  a  highway  authority 
must  show  the  details  of  expenditure  on  labour,  ma- 
terials, haulage,  rolling,  use  of  tools  and  plant  and 
sundries,  not  only  on  classified  roads  and  other  roads, 
but  on  each  road  separately,  and  under  separate  heads 
of  ordinary  maintenance  and  special  mamtenance. 
Generally  speaking,  ordinary  maintenance  includes 
all  ordinary  small  i)atching  work,  tar-spraving.  drain- 
ing, etc.  Not  only,  therefore,  is  the  cost  of  each  road 
necessary,  but  of  each  section  of  road  resurfaced  or 
coated. 

In  putting  before  you  the  system  of  accounts  in  use 
in  my  own  department,  it  must  be  borne  in  mind  that 
the  authority  is  a  county  council,  and  the  system  does 
not  cover  a  range  of  de|X)ts  such  as  are  in  use  in  large 
boroughs.  T  appreciate  that  there  are  many  things 
which  may  be  criticised  and  may  be  improved. 

The  most  convenient  form  in  which  to  deal  with 
the  subject  of  this  paoer  will  be  to  take  each  head 
.separately,  and  T  therefore  propose  to  take  the  various 
items  in  the  following  order :  (1)  Administration,  (2) 
division  of  roads.  (3)  materials,  (4)  haulage  and  team 
laibour,  (5)  mechanical  haulage.  (6)  rolling.  (7)  re- 
cord of  work  done,  (8)  manual  la'bour,  (9)  plant  and 
tools.  (10")  financial  statements.  (11)  road  reinstate- 
ments. 

Administration 

The  whole  of  the  clerical  work  and  b(K»k-keeping 
is  done  by  the  staff  at  the  liead  office.  Divisional  sur- 
veyors are  not  required  to  keep  any  accounts,  except 
to  supply  such  information  to  the  head  office  as  is  re- 
nuired,  and  this  system  is  explained  in  detail  later. 
The  w^hole  of  this  branch  of  the  work  of  the  depart- 
ment is  in  this  manner  controlled  at  one  office,  and 
full  information  as  to  the  financial  p<is'tion  is  avail- 
able at  a  moment's  notice,  which  is  not  only  desirable 
but  necessary  if  there  is  to  be  complete  control  by  the 
responsible  official. 

Division  of  Roads 
The  whole  of  the  roads  maintained  by  the  county 


council  are  divided  into  divisions  of  one  mik  in  length, 
each  division  being  numbered. 

Materials 
The  estimates  prepared  at  the  commencement  of 
the  year  show  the  amount  of  material  of  various  kinds 
and  gauges  allocated  to  each  division  for  the  year,  and 
tenders  are  obtained  from  the  various  firms  supplying 
the  class  of  material  required  for  delivery  to  railway 
stations  where  it  will  be  required. 

Upon  it  being  decided  that  a  certain  road  is  to  be 
dealt  with,  the  divisional  surveyor  concerned  for- 
wards to  the  office  a  requisition  for  a  certain  quantity 
of  material,  stating  the  nunAer  of  tons  required  to 
each  division.  An  order,  is  then  forwarded  to  the 
firm  supplying  the  material  on  a  form  which  gives 
the  class  of  material  required,  the  rate  of  delivery, 
the  railway  station,  the  carter's  name  and  address,  the 
name  and  address  of  the  divisional  surveyor,  and  on 
the  caribon  copy  of  the  order  is  shown  the  price  per 
ton  and  the  total  estimated  cost  of  the  whole  of  the 
order ;  each  carbon  copy  also  shows  the  total  cost  of 
the  material  ordered  from  the  commencement  of  the 
year  up  to  the  date  of  that  order,  so  that  at  a  glance 
the  cost  of  all  material  ordered  up  to  date  can  be 
seen,  and  over-expenditure  of  estimates  is  thus  avoid- 
ed ;  at  the  same  time  a  postcard  is  sent  to  the  divis- 
ional surveyor  informing  him  that  the  order  has  been 
given,  so  that  he  may  give  notice  to  the  haulage  con- 
tractor to  prepare  for  delivery. 

Every  firm  supplving  material  is  required  to  send 
an  advice  note  to  the  head  office  and  to  the  divis- 
ional engineer,  also  an  advice  on  a  special  form  to  the 
carter  on  which  the  carter  is  required  to  give  the 
date  of  the  arrival  of  the  material  at  the  station  and 
date  of  unloading.  This  form  is  dulv  certified  bv  the 
divisional  engineer  stating  that  material  of  specified 
weights  has  been  delivered  on  to  a  road  in  a  certain 
division.  These  weights  are  entered  in  a  materials 
book  at  the  office,  having  a  separate  papre  for  each 
division  of  road,  showing  the  name  of  the  firm  supply- 
ing the  material  and  the  carter  so  that  payment  is 
made  on  the  same  tonnage  to  both  contractors.  In 
the  case  of  materials  be-'ng  unloaded  bv  the  countv 
council  steam  wagons,  the  driver  is  required  to  fill 
in  on  the  weight  check  the  particulars,  and  these  are 
certified  by  the  divisional  engineer. 

Haulage  and  Team  Labour 
Forms  of  tender,  showing  every  division  of  road 
m  the  county  with  the  railway  station  at  which  the 
material  for  each  division  will  be  delivered,  are  sent 
out  to  the  various  haulage  contractors  and  carters  in 
the  county,  who  tender  at  piecework  rates  for  the 
delivery  of  the  material  from  the  station  on  to  the 
road,  and  to  day-work  rates  for  such  other  work  as 
re-carting  materials  from  depots,  machine  sweening 
picking  up  sidings  and  sweepings,  or  hauling  water- 
cart  for  use  with  roller.  The  svstem  with  which 
the  haulage  contractors  have  to  comnlv  when  haul- 
mg  material  has  alreadv  been  described  under  the 
heading  of  "Materials."  but  it  mav  be  added  here  that 
all  contractors  for  the  haulage  of  material  are  held 
responsible  for  the  payment  of  anv  demurrage  in- 
curred at  railway  stations. 

The  divis'onal  engineer  in  each  division  is  res- 
ponsible for  the  ordering  and  proper  accounting  of  all 
team  labour  engaged  on  day-work.  Tn  cases  where 
team  labour  is  required  as  a  matter  of  urgency,  the 
length  foreman  for  the  particular  area  is  empowered 
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to  issue  an  order  ticket  to  the  carter  for  that  division  to 
supply  the  horses  and  carts  required.  The  length 
foreman  has  to  forward  weekly  on  a  special  card  to 
the  divisional  engineer  a  return  of  the  carts  employed 
on  his  length,  giving  the  date,  name  of  carter,  name 
of  road,  number  of  the  division,  number  of  days  each 
cart  has  been  employed,  and  the  class  of  work  that 
has  been  carried  out.  The  divisional  engineer  is  then 
required  to  send  in  a  weekly  schedule  to  head  office, 
showing  this  information  with  reference  to  the  whole 
of  the  day-iwork  carting  done  in  his  area.  These 
schedules  are  entered  into  a  book  which  contains  a 
separate  page  for  each  carter  employed  throughout 
the  county,  so  that  at  any  time  the  amount  of  work 
done  by  any  carter  can  be  checked  and  his  account 
duly  certified. 

The  accounts  for  haulage  and  team  labour  are 
rendered  by  the  contractors  on  forms  supplied  by  the 
department.  These  account  forms  are  in  different 
colours  for  each  class  of  work — viz.,  piecework,  re- 
carting,  carting  of  sidings,  sweepings,  &c.,  and  haul- 
age of  water-cart  for  roller  purposes,  thus  obviating 
any  possibility  of  accounts  for  one  class  of  work  being 
mixed  up  with  any  other. 

When  the  account  is  passed  forward  for  payment 
the  whole  of  the  particulars  are  entered  into  a  team 
labour  book,  where  the  various  items  are  dissected 
under  separate  headings  for  each  class  of  work  car- 
ried out. 

Mechanical  Haulage 

Where  material  is  hauled  from  a  railway  station  on 
to  the  road  by  means  of  the  county  council's  own 
steam  wagons,  weight  checks,  as  already  mentioned 
under  the  heading  of  "Materials",  are  sent  to  the 
driver  in  charge  of  the  wagon.  In  addition  to  filling 
up  the  particulars  on  this  weight  check,  he  is  required 
to  send  a  daily  return  sheet  direct  to  the  head  office 
showing  the  number  of  journeys  made,  the  time  oc- 
cupied in  loading,  travelling  and  unloading  for  each 
journey,  the  material  carted,  the  station,  the  point  of 
delivery,  the  number  of  the  railway  Wiagon  from 
which  the  material  has  been  taken,  and  the  weight  of 
each  truck  of  material  unloaded  (this  being  obtained 
by  the  driver  from  the  weight  checks  sent  to  him  by 
the  firm  supplying  the  material).  On  this  daily  re- 
turn sheet  the  driver  is  able  to  make  application  for 
oil,  waste,  fuel,  and  other  materials  required  for  the 
working  of  the  wagon. 

This  daily  return  is  completed  in  the  office  by  the 
calculation  of  the  number  of  miles  travelled  that  day 
being  added  to  the  other  particulars  already  supplied 
by  the  driver,  so  that  each  week  a  complete  record  of 
the  work  of  every  wagon  is  available. 

A  separate  account  is  kept  of  the  cost  of  every- 
thing in  connection  with  the  working  of  the  steam  wa- 
gons, so  that  at  the  end  of  each  quarter  the  exact  cost 
per  ton  per  mile  for  material  hauled  by  each  wagon 
can  be  ascertained,  and  the  proper  proportion  charged 
to  each  road  for  work  done  by  the  steam  wagons  in 
the  haulage  of  material. 

Rolling 

A  separate  account  is  also  kept  of  the  cost  of  all 
repairs,  fuel,  petrol,  drivers'  wages,  &c.,  in  connection 
with  the  county  council  rollers.  A  weekly  return  is 
forwarded  to  head  office  by  the  divisional  engineer 
for  each  roller  working  in  his  area,  showing  the  de- 
tails for  each  day  of  work  done,  and  the  particular 
road  and  division  of  that  road  where  the  work  is  being 


carried  out ;  the.se  are  summarised  by  the  staff  at  head 
office  into  a  roller  record  book,  from  which  can  be  ob- 
tained a  statement  as  to  the  exact  number  of  days  or 
hours  that  a  roller  has  been  engaged  on  each  road  in 
the  county.  From  this  the  cost  of  rolling  on  any 
particular  road  or  job  can  be  ascertained. 

Record  of  Work  Done 

Accurate  details  of  coating  work,  kerbs  and  drains 
actually  carried  out  are  kept  by  the  following  means : 
A  tracing  of  each  road  is  made  from  the  25-in.  ord- 
nance maps  showing  each  division  of  the  road,  and  in 
conjunction  with  each  map  is  a  loose-leaf  register 
or  chart  with  a  separate  page  for  each  mile  of  road. 
These  charts,  which  are  on  squared  paper,  are  first 
divided  into  quarter  miles  and  then  into  squares ;  each 
square  represents  10  yds.  longitudinally  and  1  yd.  in 
width.  There  are  on  each  page  176  square  longi- 
tudinally, and  any  number  of  squares  can  be  adapted 
to  fit  the  width  of  the  road  being  dealt  with.  These 
charts  are  drawn  up  so  that  they  can  be  used  for  a 
period  of  four  years,  and  the  information  shown  there- 
on is  the  quantity  of  the  particular  class  of  material 
and  the  date  on  which  it  was  applied  to  the  road,  the 
exact  area  of  the  section  of  road  being  colored  on  the 
squared  portion  of  the  chart  with  a  different  colour 
for  each  kind  of  material. 

A  column  at  the  side  is  provided  for  remarks  such 
as  the  reason  for  a  particular  section  of  road  being 
coated— for  instance,  extraordinary  traffic  or  any  other 
special  damage.  These  charts  are  compiled  from  re- 
cords supplied  to  the  office  each  week  by  the  divis- 
ional engineer,  for  the  purpose  of  which  they  have 
printed  forms  (in  duplicate),  on  which  the  information 
already  described  is  given. 

Manual  Labour 
Manual  labour  wages  are  paid  by  cheque  to  each 
road-man  fortnightly,  a  time-sheet  being  forwarded 
to  the  head  office  for  each  fortnight's  work,  showing 
on  each  day  the  road,  the  division,  and  the  number  of 
hours  worked  on  the  various  kinds  of  work — for  ex- 
ample, coating,  patching,  siding,  draining,  tar-spray- 
ing. Each  divisional  engineer's  area  is  divided  into 
two  parts,  which  are  paid  alternate  weeks.  The  time- 
sheets  are  collected  by  the  divisional  engineer  on 
Wednesday  of  each  week,  and  are  forwarded,  cer- 
tified by  him,  to  the  head  office.  The  wages  sheets 
are  then  entered  into  manual  labour  books,  which 
show  the  total  amount  paid  to  each  workman  for  his 
fortnight's  work,  the  total  amount  being  divided  un- 
der a  heading  for  each  road,  and  again  subdivided 
under  the  various  kinds  of  work  already  referred  to, 
so  that  at  any  period  the  labour  books  show  the 
amount  spent  on  any  class  of  work  on  each  road,  from 
which  can  be  extracted  the  cost  of  any  particular 
work  of  surfacing. 

The  wages  cheques  are  despatched  by  post  on 
Friday,  being  received  by  the  roadmen  on  Saturday. 

Plant  and  Tools 

Separate  accounts  are  kept  showing  the  working 
cost  of  such  heavy  plant  as  crushing  machines,  and 
this  cost  is  apportioned  to  the  various  roads  on  the 
basis  of  the  amount  of  material  supplied  from  the 
plant  to  each  job. 

As  regards  the  expenditure  on  tools,  such  as  shov- 
els, brushes,  &c.,  in  dealing  with  a  large  area  such  as 
a  county,  it  is  scarcely  possible  to  charge  definitely 
such  items  to  a  particular  road,  as  it  would  not  be  ec- 
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onomical  to  allot  particular  tools  for  work  on  par- 
ticular roads.  A  more  equitable  basis  upon  which 
to  allocate  such  charges  is  to  keep  a  separate  record 
of  the  total  cost  under  this  heading,  and  to  apportion 
such  amounts  to  the  various  roads  according  to  the 
amount  of  work  carried  out,  or,  as  regards  ordinary 
maintenance,  in  jiroportion  to  the  mileage  of  the  roads. 

Financial  Statements 

With  a  view  to  keeping  a  definite  check  upon  the 
amount  of  expenditure  under  the  various  headings,  in 
addition  to  the  necessity  now  of  supplying  detailed 
information  to  the  government,  it  is  important  that 
a  quarterly  financial  statement  be  prepared  upon  the 
lines  of  the  engineer's  original  detailed  estimate  for 
the  year. 

In  the  county  of  Notts  the  estimate  for  the  year 
is  prepared  and  presented  to  the  committee,  showing 
the  amounts  required  for  each  class  of  work — i.  e., 
materials,  manual  labour,  haulage,  &c.,  and  each  quar- 
ter a  statement  is  ])repared  showing  the  amount  ex- 
pended under  each  of  these  headings  and  the  balance 
available.  By  this  means  one  is  able  to  ascertain 
whether  the  expenditure  on  work  carried  out  during 
a  given  period  is  within  the  amounts  provided  for  in 
the  estimates,  and  at  the  end  of  the  year  the  annual 
report  presented  to  the  county  council  gives  the  fol- 
lowing information  in  respect  of  each  road  in  the 
county — viz.,  number  of  road,  name,  mileage,  average 
width,  cost  of  manual  labour,  tons  of  material  used, 
cost  of  materials,  cost  of  tar-spraying,  team  laboin-, 
rolling,  tools,  sundries,  establishment  charges,  drains 
and  culverts,  total  cost  of  road,  and  average  cost  per 
mile.  The  expenditure  is  also  now  to  be  shown  as 
divided  between  special  maintenance  and  ordinary 
maintenance. 

Road  Reinstatements 

The  item  is  one  quite  apart  from  the  ordinary 
maintenance  charges,  but  it  is  a  very  important  one, 
particularly  in  populous  areas  where  the  roads  are 
continually  being  interfered  with  by  authorities,  other 
than  the  highway  authority,  for  such  purposes  as  layv 
ing  mains  and  services  for  gas,  water,  electricity,  &c., 
and  in  my  county  a  definite  practice  has  been  adopted 
that  all  persons,  other  than  those  acting  under  stat- 
utory powers,  who  interfere  with  the  surface  of  the 
main  roads,  are  required  to  obtain  the  consent  of  the 
highway  authority  before  opening  the  road,  and  to 
deposit  a  small  nominal  sum  towards  the  cost  of  fin- 
ally reinstating  the  road  surface. 

Conditions  are  laid  down  by  the  county  council  as 
to  the  procedure  to  be  followed  with  regard  to  the 
laying  of  mains  under  the  highway,  and  as  regards  the 
filling  up  of  the  roads  after  opening.  The  final  re- 
instatement of  the  surface  is  carried  out  by  the  county 
council's  staff,  and  the  person  opening  the  rx)ad  is 
charged  the  cost  of  such  reinstatement,  the  necessary 
particulars  as  to  area,  i!vc.,  being  supplied  to  the  office 
by  the  divisional  engineer  concerned. 

The  county  council  also  carry  out  the  final  rein- 
statement of  all  road  openings  made  by  companies  or 
authorities  acting  under  statutory  powers  who  are 
charged  with  the  cost  of  such  work.  Such  an  arrange- 
ment is  very  necessary,  otherwise  it  is  found  to  be 
very  difficult  to  compel  private  individuals  to  restore 
the  road  surface  to  anything  approaching  its  condition 
prior  to  the  road  being  interfered  with,  and  this  will 
be  well  appreciated  when  it  is  pointed  out  that  only 
recently  a  track  was  opened  on  a  main  road  in  a  pop- 


ul(jus  area,  which  necessitated  a  reinstatement  at  a 
cost  to  the  contractors  of  over  £300. 

In  considering  the  system  of  costing  of  highways 
it  must  be  borne  in  mind  that  not  only  is  it  necessary 
to  keep  a  record  of  such  detailed  information  that  it 
will  be  possible  to  supply  to  the  government  all  the  • 
details  required  by  that  department,  in  order  to  se- 
cure the  grant  according  to  the  classification  of  each 
road ;  but  from  the  point  of  view  of  the  engineer  him- 
self he  must  be  able  to  ascertain  from  time  to  time 
not  only  the  cost  of  construction  with  the  various 
kinds  of  materials  (many  of  which  are  now  some- 
what experimental),  but  the  cost  of  the  upkeep  of 
each  length  of  road  for  a  period  of  several  years,  so 
that  the  merits  and  economic  value  of  each  kind  of 
material  when  used  under  different  conditions  as  re- 
gards the  amount  of  traffic,  &c.,  may  be  obtainable. 
At  the  same  time  it  must  not  be  overlooked  that  the 
best  costing  system  in  the  world  will  not  prevent 
[xjt-holes  in  roads  nor  keep  roads  in  good  condition, 
and  it  is  therefore  necessary  that  a  sufficient  and  eflf- 
icient  staff  should  be  kept  for  the  purpose  of  keeping 
the  necessary  costing  system,  and  so  avoid  encroach- 
ments being  made  on  the  time  of  the  chief  official  and 
his  divisional  engineers,  which  could  to  greater  ad- 
vantage be  spent  in  organising  and  supervising  the 
carrying  out  of  the  various  works  under  their  charge. 


British  Industries  Fair  Attracting  Buyers 

The  eit;hth  liritish  Industries  bair  which  embraces 
a  large  number  of  the  most  important  lines  of  Brit- 
ish trade,  will  be  held  in  London  and  Birmingham 
from  b'ebruary  27  to  March  10.  This  is  purely  a 
trade  fair  where  buyers  and  sellers  meet,  not  an  ex- 
hibition. This  Fair,  whether  regarded  from  the  point 
of  view  of  size,  diversity  of  products  shown  or  resul- 
tant business,  now  surpasses  in  importance  and  value 
to  the  world's  markets  any  other  trade  fair  or  sim- 
ilar purpose.  A  visit  to  the  Fair  will  convince  over- 
seas buyers  that  enormous  strides  have  been  made 
in  Britain's '  post  war  production.  A  considerable 
number  of  Canadian  buyers  are  making  arrange- 
ments to  attend.  .Admittance  is  restricted  to  trade 
buyers  on  invitation  of  the  British  Government  and 
business  is  not  impeded  by  crowds  of  sightseers. 

The  British  Trade  Commissioners  in  Canada  will 
be  pleased  to  give  full  particulars  and  to  issue  invita- 
tion cards  to  Canadian  buyers  who  propose  to  visit 
the  Fair  at  their  following  addresses: —  248  St. 
James  Street,  Montreal;  260  Confederation  Life 
Building,  Toronto :  610  Electric  Railway  Chambers. 
Winnipeg. 


11-Story  Office  Building  for  Toronto 

A  commencement  was  made  last  week  on  the 
eleven-story  office  building  for  the  General  Accident 
Assurance  Company  of  Canada,  at  the  corner  of  Bay 
and  Temperance  Streets,  Toronto.  The  structure 
which  is  one  of  the  largest  under  construction  in  the 
city  at  the  present  time,  will  occupy  a  lot  88  ft.  x  66  ft. 
Mr.  F.  S.  Baker,  of  Toronto,  is  the  architect  and  the 
W^.  M.  Sutherland  Co.  Ltd.,  are  the  contractors. 


A  $2,000,000  bond  issue  to  finance  the  construction 
of  roads  in  British  Columbia,  was  sold  recently  by 
the  government  to  a  large  Toronto  financial  syndicate. 
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How  Should  Peak  Demands  in  a  Water 
Works  System  be  Met? 

Is  a  Reservoir  Advisable  or  Should  the  Pumpage  Capacity  of  the  Plant  be  In- 
creased ?^A  Study  of  the  Question  Based  on  the  Experience  of  Cleveland 

By  L.  A.  QUAYLE,  before  the  American  Water  Works  Association 
In  the  planning  of  a  new  waterworks  project  of 


comparatively  large  size,  or  the  enlarging  of  one  that 
is  in  service,  it  is  necessary  to  determine  how  much  of 
the  hourly,  daily,  or  monthly  peak  demands  shall  be 
taken  by  one  or  more  equalizing  or  distributing  res- 
ervoirs and  how  much  by  pumping  engines  in  addition 
to  those  required  to  supply  the  average  quantity  of 
water  consumed  over  a  given  period.  It  is  assumed 
that  the  topography  of  the  area  to  be  supplied  is  such 
that  reservoir   sites   are  available. 

In  villages  or  cities  of  comparatively  small  size 
the  capacities  of  stand  pipes  or  reservoirs  are  largely 
determined  by  the  fire  protection  requirements,  rather 
than  the  considerations  discussed  herein.  As  the  size 
of  the  city  increases  the  relative  capacity  of  the  reser- 
voir required  for  fiire  protection  becomes  less  and 
less,  until  in  a  large  city  the  quantity  of  water  used 
for  a  large  fire  is  such  a  small  part  of  the  total  daily 
consumption,  that  it  has  no  appreciable  eflfect  on  the 
hourly  rate. of  pumpage  or  the  daily  quantity  pumped. 

In  this  discussion  we  are  referring  only  to  the 
equalizing  or  distributing  types  of  reservoirs,  the 
equalizing  reservoir  being  one  that  is  connected  to  the 
pumping  station  through  the  distribution  system,  and 
the  distributing  reservoir  'being  one  which  receives 
all  the  water  from  the  pumping  station  before  it  flows 
by  gravity  into  the  distribution  system.  Impounding 
or  storage  reservoirs,  except  where  they  are  elevated 
sufficiently  above  a  city  to  supply  the  water  by  gravity 
do  not  act  as  equalizing  reservoirs  for  the  distribution 
system  and  are  therefore  not  of  interest  in  so  far  as 
this  particular  prdblem  is  concerned.  We  are  assum- 
ing throughout  this  discussion  that  the  equalizing  or 
distributing  reservoir  is  elevated  sufficiently  above 
the  highest  buildings  being  supplied  and  that  the  dis- 
tribution mains  are  of  sufficient  size  to  allow  the  water 
level  in  the  reservoir  to  fluctuate  over  a  wide  range 
without  appreciably  aflfecting  the  distri'bution  pres- 
sure. 

While  no  two  cities  have  exactly  the  same  ratio  of 
hourly,  daily  and  monthly  demands  to  meet,  or  have 
just  the  same  ratio  of  intake,  pumping  station  and 
filter  plant  cost,  to  reservoir  cost,  that  hold  good  for 
Cleveland,  we  believe  that  our  conditions  are  suflfic- 
icntly  representative  of  those  which  obtain  in  a  large 
number  of  cities,  that  the  analysis  we  have  made  of 
additional  pumpage  capacity  versus  reservoir  capac- 
ity will  be  useful  as  a  guide  in  the  design  of  water- 
works systems  when  the  particular  local  conditions 
of  the  waterworks  'being  planned  are  given  due  con- 
sideration. 

In  order  to  determine  for  what  variation  in  de- 
mand for  water  a  reservoir  should  be  planned,  we 
have  studied  the  department's  pumpage  and  water 
consumption  records  back  to  the  year  of  1910,  and 
we  have  assumed  that  the  maximum  variation  in  de- 
mand a   reservoir   will   be   required    to   meet,   corres- 


ponds to  the  maximum  variation  found  on  the  max- 
imum day,  week,  or  month  of  the  maximum  year 
during  the  ten  year  period. 

In  order  to  simplify  the  computations,  we  have 
l)ased  our  pumpage  demand  and  cost  curves  on  an  av- 
erage yearly  water  consumption  of  100,000,000  gal- 
lons per  day  which  is  referred  to  as  100  per  cent  ca- 
pacity on  the  various  curves. 

Curve  1  shows  graphically  the  hourly  variations 
in  demand  on  a  maximum  demand  day.  The  quan- 
tity of  water  pumped  on  a  maximum  demand  day 
would  be  150,000,000  gallons,  and  the  rate  of  demand 
for  the  period  of  an  hour  would  vary  from  220,000,(XX) 
gallons  per  day  from  7:00  to  8:00  a.m.  to  60,000,000 
gallons  per  day  from  11:00  p.m.  to  midnight.  The 
maximum  momentary  rate  of  pumpage  would  be  ap- 
proximately 225,000,000  gallons  per  day  for  a  few  min- 
utes between  7 :00  and  8 :00  a.m.  If  a  pumping  station 
furnished  water  at  a  uniform  rate  of  150,000,000  gal- 
lons per  day,  a  reservoir  of  20,600,000  gallons  capac- 
ity would  take  care  of  all  the  hourly  and  momentary 
fluctuations  shown  on  the  curve.  If  no  reservoir 
were  used  a  pumpage  capacity  of  225,000,000  gallons 
per  day  would  be  required. 

Curve  2  shows  the  variation  of  daily  demand  of  the 
month  having  the  maximum  \ariation  in  the  max- 
imum year  of  the  ten  year  period.  The  average  pump- 
age for  the  maximum  month  would  be  126.700,000 
gallons  per  day.  The  maximum  sustained  pumpage 
above  the  average  monthly  pumpage  would  be  for  the 
8-day  period  from  the  20th  to  the  2/th  inclusive,  which 
would  average  135.200,000  gallons  per  day.  A  res- 
ervoir large  enough  to  take  care  of  the  8-day  sus- 
tained demand  and  the  two  days  of  highest  pumpage, 
the  25th  and  the  26th,  on  which  days  the  demand  was 
147,000,000  and  150,000,000  gallons  per  day  respec- 
tively, would  more  than  take  care  of  all  other  var- 
iations in  demand  during  that  month,  or  any  other 
month  of  the  ten  year  period. 

Curve  3  shows  graphically  the  monthly  variation 
in  pumpage  in  the  year  having  the  greatest  variation 
over  the  ten  year  period.  You  will  note  that  the  av- 
erage pumpage  of  the  maximum  month  would  be  126, 
700,000  gallons  per  day  as  was  also  shown  on  curve 
2.  If  the  ])umping  station  should  work  at  a  uniform 
rate  of  100,000,000  gallons  per  day  throughout  the  en- 
tire year,  a  reservoir  having  a  capacity  of  1,800.000,000 
gallons  would  be  required  to  take  care  of  all  the  var- 
iations. 

Curve  4  shows  graphically  the  various  capacities  of 
the  reservoir  required  to  take  care  of  all  variations  in 
demand  throughout  the  year  with  pumping  stations 
of  varying  capacity,  it  being  assumed  as  before  stated, 
that  100  per  cent  demand  corresponds  to  an  average 
yearly  demand  of  100,000,000  gallons  per  day. 

A  study  of  curve  1  showed  that  a  20,600,000  gallon 
reservoir  would   take  care  of  hourlv   fluctuations   on 
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a  inaximum  clay  of  150,000,(XX)  gallons.  With  a  station 
of  larger  capacity  the  size  of  reservoir  decreases  as 
shown  on  the  curve.  With  a  pumping  station  of  less 
than  150,000,000  gallons  per  day,  the  two  days  of  147, 
000,000  and  150,000,000  gallons  per  day  (to  simplify 
say  two  days  of  150,000,000  gallons  ])er  day  demand) 
l)ecoine  the  factor  which  determines  the  size  of  the 
reservoir  up  to  the  point  where  the  <S  days  of  1,^5,200, 
000  gallons  per  day  pumpage   rccpiire  greater   reser- 


acities  of  pumping  stations  supplying  the  average  de- 
mand. 

Having  determined  from  the  curve  the  combin- 
ation of  sizes  of  pumping  station  and  reservoir  required 
to  take  care  of  all  fluctuations  in  demand,  we  must 
next  find  out  what  the  first  cost  of  the  various  com- 
l)inations  is,  in  order  to  determine  the  most  econom- 
ical combination  to  construct,  in  so  far  as  first  cost 
is  concerned. 
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Diatrraina  referred  to  in  the  nccompanying  article 
of    130. 


voir  capacity,  which  corresponds  to  a  station 
000,000  gallons  per  day  capacity. 

The  S-da}'  demand  line  crosses  the  line  showing 
the  reservoir  capacity  necessary  to  take  care  of  the 
monthly  fluctuations  over  a  year's  period  at  a  pumping 
station  ca|)acity  of  approximately  124,000,000  gallons 
l)er  day. 

By  combining  these  lines  into  one  curve  we  can 
determine  frpm  the  curve  the  size  of  the  reservoir  re- 
quired to  take  care  of  any  demands  which  wll  be 
made  upon  it  over  a  year's  period,  with  different  cap- 


The  costs  of  the  cribs,  tunnels,  pumping  stations. 
reservoirs,  etc.,  used  are  based  on  the  average  cost  of 
Kirtland  and  Division  tunnel  systems  and  pumping 
stations,  Fairmount,  Kinsman  and  Warrensville  res- 
ervoirs, and  Division  Avenue  filtration  plant.  All 
ca])ital  operations  and  maintenance  charges  are  based 
on  pre-war  costs.  Since  we  are  interested  primarily 
in  the  ratio  of  the  cost  of  one  type  of  construction  to 
another  and  not  in  the  absolute  cost,  we  believe  the  use 
of  the  comparatively  stable  pre-war  prices  is  prefer- 
able to  trying  to  change  these  costs  to  the  present  un- 
stable basis. 
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We  have  tabulated  below  the  approximate  costs 
of  our  various  w^aterworks  projects,  the  average  cost 
per  million  gallons  of  capacity  for  each,  and  the  as- 
sumed life  of  the  property  upon  which  we  based  the 
annual  fixed  charges. 

Cost  of  Cribs,  Tunnels,  Aqueducts  and  Screen  Wells 
Kirtland  System        Division  Stysem 

Type  of  crib Permanent  steel  Submerged 

Diam.  of  tunnel  system^ — ft..  .9  10,  7  and  5 

Length  each  sized  tunnel     26,000  16,100—9,200 

Total  cost  intake  systems. $1,500,000  $2,530,000 

Capacity  tunnel  system — m.g.p.d.l75  175 

Cost  per  million  gallons  per 

day  of  capacity. . .  .$8,550  $14,450 

Average  cost  of  cribs,  tunnels, 
aqueducts  and  screen  wells  for 
Kirtland  and  Division  systems 
per  million  gallons  of  daily 

capacity $11,500 

Assumed  life  of  cribs,  tunnels  aqueducts  and  screen 
wells — 100  years. 

Cost  of  Waterworks  Land 

The  cost  of  land  used  for  waterworks  purposes 
has  not  been  included  in  this  comparison  as  the  yearly 
appreciation  of  Cleveland  waterworks  land  more  than 
covers  the  yearly  cost  of  the  bonds  which  are  required 
for  its  purchase. 

Pumping  Station  Costs 
Buildings  (pumping  engine  and  boiler  house) — Kirt- 
land, $600,000;  Division,  $405,000. 
Triple   expansion   pumping   engines — Kirtland,   $786, 
000;  Division,  $805,000. 

Boilers,  piping  and  miscellaneous  equipment — Kirt- 
land, 224,000;  Division,  $190,000. 

Total  pumping-  station  cost — Kirtland,  $1,600,000,  Div- 
ision, $1,404,000. 

Ultimate  capacity  of  pumping  stations — m.  g.p.d., 
— Kirtland,  165,  Division,  165. 

Cost  per  million  gallons  of  capacity — Kirtland,  $9,700, 
Division,  $8,500. 

Average  cost  of  both  stations  per  million  gallons  of 
capacity— J$9, 100. 

Assumed  life  of  complete  pumping  stations — 30 
years. 

Filtration  Plant 
Cost  of  Division  Avenue  filtration  plant  having  a  rated 
capacity  of   150,000,000  gallons  per   day— $2,250,000. 
Cost  per  million  gallons  of  capacity — $15,000. 
Assumed  life  of  filtration  plant — 50  years. 
Cost  of  low-lift  building,  pumps  and  proportional  cost 
of  boilers  and  miscellaneous  equipment — $297,000. 
Cost  per  million  gallons  capacity — $1,800. 
Assumed  life  of  complete  low-lift  pumping  station — 
30  years. 

Distribution  System  Cost 

We  have  assumed  that  the  cost  of  the  distribution 
system  would  be  the  same  for  direct  as  for  reservoir 
pumpage,  and  have  not  included  its  cost  in  any  data 
compiled  herein. 

Reservoir  Costs 

Capacity  of  reservoirs — ^gallons — Fairmount — 80,500, 
000;  Kinsman— 35,600,000;  Warrensville— 22,300,000. 
Year  completed,  Fairmount — 1885  ;  Kinsman — ^1885  ; 
Warrensville— 1914. 

Cost  of  reservoir,  Fairmount — $404,000;  Kinsman — 
$1.59,400;  Warrensville— $137,600. 


Cost  per   million   gallons,   Fairmount — $5,300;  Kins- 
man—$4,475  ;  Warrensville— $6,170. 
Average  cost  of  three  reservoirs  per  million  gallons  of 
c  apac  i  ty — $5 ,315. 

Assumed  life  of  reservoir — 100  years. 

In  determining  the  capital,  operation,  and  main- 
tenance costs  of  the  tunnel  systems,  pumping  stations, 
filtration  plants  and  reservoirs  of  proper  capacity  to 
take  care  of  an  average  yearly  demand  of  100,000,000 
gallons  per  day  with  pumping  stations  of  various 
maximum  capacities,  a  large  number  of  assumptions 
had  to  be  made  and  those  having  the  greatest  influence 
on  this  subject  are  shown  diagrammatically  in  curve 

You  will  note  from  the  curve  labeled  "Pumping 
Station  Buildings,  Cribs,  Tunnels  and  Aqueducts" 
that  we  have  increased  the  cost  80  per  cent  for  double 
the  capacity.  This  is  due  to  the  fact  the  unit  costs 
of  the  tunnel  systems  and  pumping  stations  would  be 
somewhat  less  for  the  larger  capacities,  and  the  boiler 
house  building  would  be  relatively  smaller  due  to 
the  fact  that  the  boilers  could  be  run  at  higher  ratings 
for  short  periods  and  the  tunnel  size  could  be  relatively 
smaller  for  peak  demands  than  for  steady  demands, 
as  the  friction  loss  could  be  somewhat  greater  for  a 
peak  demand  of  a  given  rate  than  for  a  steady  demand 
of  the  same  rate.  The  tunnel  capacity  does  not  ex- 
ceed 150,000,000  gallons  per  day  when  used  in  con- 
nection with  a  filter  plant,  as  the  clear  water  basin  is 
assumed  to  take  care  of  the  hourly  fluctuations  of  fil- 
tered water  pumpage. 

The  pumping  station,  boiler  and  miscellaneous 
equipment  costs  curve  shows  that  the  costs  vary  dir- 
ectly with  the  station  capacity  up  to  150,000,000  gal- 
lons per  day  and  that  they  increase  30  per  cent  more 
for  a  225,000,000  gallon  capacity  station  as  compared 
with  the  150.000,000  gallon  station. 

You  will  note  from  the  curve  that  the  filter  plant 
capacity  does  not  exceed  150,000,000  gallons  as  the 
clear  water  basin  is  assumed  to  take  care  of  all  hourly 
fluctuations  throughout  a  maximum  demand  day.  ' 

We  have  made  no  increase  in  the  cost  of  coal  for 
the  plants  operating  up  to  130  per  cent  capacity,  but 
have  assumed  that  the  coal  cost  would  be  gradually  in- 
creased until  it  becomes  10  per  cent  higher  for  direct 
pumpage  at  a  $225,000,000  gallon  peak  than  for  a  sta- 
tion which  would  only  have  to  pump  a  maximum  of 
130,000,000  gallons  per  day. 

With  the  direct  system  of  pumpage,  pumps  and 
boilers  run  at  a  lower  load  factor,  as  the  station  must 
be  ready  at  all  times  for  large  fluctuations  in  demands 
which  would  result  in  a  somewhat  lower  over-lall  sta- 
tion duty  and  resulting  increase  in  coal  consumption. 

The  pumping  station  supervision  and  operation  is 
assumed  to  increase  60  per  cent  for  an  increase  in 
pumping  station  capacity  of  125  per  cent.  The  cost 
of  tunnel  operation,  which  includes  cribkeeper's  sal- 
aries, etc.,  remains  the  same  irrespective  of  the  size 
of  the  tunnel. 

The  open  reservoir  unit  costs  have  been  assumed 
to  vary  from  $5500  per  million  gallons  for  a  10,000, 
000  gallon  reservoir  to  $5000  per  million  gallons  for  a 
200,000,000  gallon  reservoir.  The  cost  of  the  covered 
reservoirs  is  assumed  to  be  double  that  ot  the  open 
reservoirs. 

Reservoir  operation  costs  consisting  of  keeper's 
and  gardener's  salaries   vary  from  $115   per  million 
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gallons  for  a  10,800,000  gallon  reservoir  to  $15  for  a 
reservoir  of  200,000,000  gallons  capacity  or  over. 

Filter  plant  supervision,  labor,  chemicals  and  sup- 
plies are  assumed  to  be  the  same  over  a  year's  period, 
whether  the  plant  operates  steadily  at  a  100,000,000 
gallon  rate  or  filters  up  to  rates  of  150,000,000  gallons 
per  day,  although  with  a  plant  taking  care  of  a  vary- 
ing demand  the  chemical  costs,  for  instance,  might  be 
slightly  higher. 

By  the  use  of  curves  4  and  5  and  the  tabulated 
costs  of  the  pumping  stations,  tunnel  systems,  etc., 
given  above,  we  have  determined  the  combined  cost 
of  various  sizes  of  tunnels,  pumping  stations,  filter 
jjlants  and  reservoirs  required  to  take  care  of  all  var- 
iations in  demand  throughout  the  year.  These  costs 
are  shown  graphically  on  diagram  6. 

Curve  B  represents  the  conditions  of  operation  of 
Kirtland  Pumping  Station  from  its  completion  in 
1904  to  the  present  time. 

Cure  B  represents  the  conditions  of  operation  of 
the  new  Division  Avenue  Pumping  Station  and  filter 
plant  since  its  completion  in  1917  to  the  present  time. 

Curve  C  would  represent  the  conditions  at  Kirt- 
land if  it  were  a  centrifugally  equipped  pumping  sta- 
tion, after  Baldwin  reservoir  is  completed. 

Curve  D  would  represent  the  cond-'tions  of  oper- 
ation of  Kirtland  and  Division  pumping  stations  if 
thev  were  equipped  with  centrifugal  pumps  and  after 
Baldwin  reservoir  and  filtration  plant  are  completed. 

The  present  tendencies  point  to  a  gradual  change 
in  many  localities  from  triple  expansion  pumping  sta- 
tions and  open  reservoirs,  to  steam  turbine  driven  cen- 
trifugal pumping  statit)ns  and  several  reservoirs, 
and  curves  A,  B.  C,  and  D,  show  the  comparative 
costs  of  these  different  types  of  construction. 

The  capital  charges  for  conditions  A,  B,  and  D. 
are  all  approximately  a  minimum  for  a  130.000.000 
gallon  ca'^acity  pumning  station  and  a  60,000,000  gal- 
lon capacity  reservoir,  and  for  the  centrifugal  station, 
filter  plant  and  covered  reservoir  combination  of  curve 
D,  the  minimum  cost  would  be  for  a  150.000.000  gal- 
lon capacity  pumping  station  and  a  20,600,000  gallon 
reservoir. 

These  curves  also  show  that  it  would  be  just  as 
economical  from  the  standpoint  of  first  cost  to  either 
build  pumping  stations  of  225,000,000  gallons  capacity 
for  direct  pumnage  or  open reservoirsof  approximately 
340  million  gallons  capacity  for  conditions  A  and  B. 
and  closed  reservoirs  of  approximately  240.000.000 
gallons  capacity  for  conditions  C  and  D  with  the  cor- 
responding sizes  of  pumping  stations. 

In  the  construction  or  reconstruction  of  water- 
works, the  first  cost  is  of  relatively  less  importance 
than  the  annual  costs  made  up  of  operation,  mainten- 
ance and  fixed  charges. 

By  the  use  of  curves  4  and  5  and  the  assumptions 
given  below,  we  have  drawn  curves  E,  F,  G,  and  H, 
diagram  7,  to  show  the  combined  annual  operation, 
maintenance  and  fixed  charges  for  various  sizes  of  tun- 
nels, pumping  stations,  filtration  plants  and  reservoirs 
required  to  take  care  of  all  variations  in  demand  over 
a  year's  period,  assuming  the  average  vearlv  pumpage 
to  be  100,000,000  gallons  per  day. 

In  comput'ng  the  annual  fixed  charges  we  have 
assumed  the  life  of  the  various  waterworks  proper- 
ties to  be  a  certain  number  of  years,  and  have  added 
to  the  yearly  maintenance  cost  the  annual  payment 
required  to  retire  a  serial  bond  in  the  amount  of  the 
cost  of  the  property,  the  bond  having  the  same  life 


as  the  waterworks  property  being  considered.  In 
other  words,  the  money  borrowed  to  pay  for  the  con- 
struction of  the  tunnels,  pumping  stations,  filtration 
]>lants  and  reservoirs,  will  have  been  paid  back  by 
the  time  they  have  become  obsolete  or  worn  out. 

In  computing  maintenance,  we  have  determined 
from  our  records  what  per  cent  our  maintenance  costs 
have  averaged  over  a  long  period  of  years,  and  have 
applied  that  percentage  to  the  costs  of  the  various 
waterworks  properties. 

The  general  method  of  varying  the  operating  costs 
for  the  increasing  size  of  tunnels,  pumping  stations, 
filtration  plants  and  reservoirs,  has  been  indicated 
above  in  the  description  of  curve  5. 

You  will  note  that  curves  E  and  G  are  a  minimum 
for  130,000.000  and  140,000,000  gallons  per  day  respec- 
tively, while  curves  F  and  H  reach  their  minimum 
points  at  124,000,000  and  130,000,000  gallons  per  day 
respectively.  The  difTerence  between  these  points  in 
both  cases  is  due  to  the  fact  that  the  cost  of  oper- 
ation and  maintenance  of  the  triple  expansion  station 
with  an  open  reservoir  is  relatively  greater  than  for 
the  centrifuf5:ally  operated  station  with  a  covered  res- 
ervoir and  therefore  the  pumping  capacitv  of  the  triple 
expansion  station  would  be  smaller  than  the  cen- 
trifugal for  the  same  annual  costs.  It  will  also  be 
observed  for  curves  F  and  H,  which  include  a  filtration 
plant,  that  the  d'flference  in  pumping  station  capacity 
is  6,000,000,  whereas  for  curves  E  and  G,  which  do 
not  include  a  filtration  plant,  the  difference  in  pump- 
ing station  capacity  is  10,000,000.  This  is  explained 
by  the  fact  that  the  annual  cost  of  the  filtration  plant 
is  a  relative!}^  large  per  cent  of  the  entire  annual 
waterworks  cost  and  therefore  the  difference  in  an- 
nual cost  between  the  triple  expansion  open  reser- 
voir combination  and  the  centrifugal  covered  reser- 
voir combination  is  relatively  less. 

It  is  interesting  to  note  that  the  annual  operating 
costs  would  be  the  same  for  direct  pumpage  as  for 
pumping  station  and  reservoirs  having  capacities  as 
follows : 

Condition  E — Pumping  station  canacity,  116,300, 
000  gallons ;  Reservoir  capacity,  570.000,000  gallons. 

Condition  F — Pumping  station  capacity,  115.400, 
000  gallons;  Reservoir  capacity,  625,000,000  gallons. 

Condition  G — Pumping  station  canacitv,  122.000, 
000  gallons ;  Reservoir  capacity,  220,000,000  gallons. 

Condition  H — -Pumping  station  capacity,  120.800, 
000  galons ;  Reservoir  capacity,  295,000,000  gallons. 

We  would  like  to  add  here,  as  a  matter  of  interest, 
that  we  have  plotted  curves  using  entirely  different 
assumptions  than  were  used  in  the  plotting  of  dia- 
grams 5.  6  and  7,  and  the  general  characterist»cs  of 
the  first  cost  and  annual  cost  curves  corresoonding 
to  diagrams  6  and  7  were  not  materially  changed, 
which  would  indicate  that  the  curves  submitted  cover 
a  rather  broad  field  in  a  general  way.  We  have  not 
included  the  additional  curves  or  a  discussion  of  them, 
as  we  did  not  wish  to  burden  this  paper  with  the  fur- 
ther data. 

In  order  to  simplify  the  problem  as  much  as  poss- 
ible, we  have  not  included  in  our  costs  the  additional 
investment  which  would  be  required  to  provide  a 
reserve  capacity  for  either  pumping  stations  or  res- 
ervoirs. We  find,  however,  that  our  disregarding 
this  item  does  not  appreciably  affect  the  data  contain- 
ed herein. 

It  is  evident  that  the  reservoir  of  most  economical 
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Canada's  Contractors— Joseph  Gosselin 


Joseph  Gosselin,  president  of  Joseph  Gosselin,  Lim- 
ited, contractors  of  Levis,  P.  Q.,  is  one  of  the  best 
known  figures  in  the  construction  industry  of  East- 
ern Canada.  A  man  of  practical  experience  and  a  hard 
worker,  he  has  built  up  an  extremely  large  business, 
handling  a  wide  variety  of  building  work  throughout 
the  province  of  Quebec.  Mr.  Gosselin  was  born  in 
1847  and  after  farming  with  his  father,  apprenticed 
himself  to  a  carpenter.  His  first  piece  of  work  was 
the  interior  of  St.  Henry  Roman  Catholic  Church,  at 
Levis.  Since  then  he  has  built  a  very  great  number  of 
church  institutions  and,  indeed,  has  handled  nearly  all 
the  Roman  Catholic  churches  in  that  part  of  Canada. 
He  has  not  confined  his  activities,  however,  to  the  con- 
struction of  religious  edifices,  but  has  built  a  large 
number  of  banks,  business  buildings  and  large  resid- 
ences. A  number  of  bridges  have  also  been  contracted 
for  by  this  firm. 

It  would  be  impossible  to  present  in  the  space 
available  a  complete  list  of  the  work  which  has  been 
handled  by  Mr.  Gosselin,  but  among  the  more  out- 
standing of  his  contracts  might  be  mentioned  the 
Transcontinental  Railway  Shops  at  St.  Malo,  P.  Q.., 
a  $2,000,000  job,  calling  for  the  construction  of  11 
buildings;  the  provincial  library  and  customs  houses 
for  the  province  of  Quebec;  Tuberculosis  Hospital, 
St.  Foye;  new  grand  stand,  Exhibition  Grounds,  Que- 


bec; freight  shed  and  grain  galleries  for  the  Quebec 
Harbor  Commission;  the  new  Maritime  shops  for  the 
Davie    Shipbuilding    Railways    Company,    at    Lauzon, 


Mr.  Joseph  Uosiselin 
P.  Q.,  etc.  etc.  This  list  meagre  as  we  have  had  to 
make  it,  indicates  however,  that  Mr.  Gosselin  is  one 
of  the  big  contractors  of  Eastern  Canada  and  that  he 
has  the  experience  and  organization  to  handle  con- 
tracts of  all  kinds  and  of  all  sizes. 


combination  would  be  required  to  change  its  contents 
60,000,000  gallons,  and  a  reservoir  which  would  change 
60,000,000  gallons  in  capacity  would  presumably  be 
one  of  at  least  80,000,000  gallons  in  actual  total  cap- 
acity, so  that  a  reasonable  reserve  would  be  available 
for  emergencies  at  all  times.  The  cost  of  this  addit- 
ional capacity  would  be  approximately  the  same  as 
the  cost  of  the  necessary  reserve  pump  capacity  which 
would  be  required  at  the  pumping  station. 

Few  waterworks  are  planned  without  provisions 
being  made  for  continuous  growth  at  a  greater  or  less 
rate.  The  doubling  of  a  size  of  a  pumping  station  or- 
iginally designed  for  such  an  extension  could  be  done 
quite  economically.  However,  another  basin  could 
be  added  to  a  reservoir  which  had  proper  provision 
made  for  it  in  the  original  construction  with  equal 
facility,  so  that  in  the  matter  of  providing  for  future 
growth  the  pumping  station  and  reservoir  are  not 
greatly   different. 

In  conclusion,  we  believe  that  a  study  of  the  curves 
and  data  discussed  herein  will  give  one  a  fair  idea  of 
the  relative  merits  of  reservoirs  as  compared  with  ad- 
ditional pumping  capacity  for  takig  care  of  the  various 
fluctuations  in  demand  that  a  waterworks  system  is 
called  upon  to  meet.  The  inherent  ease  with  which  a 
reservoir  can  meet  large  and  rapid  fluctuations  in  de- 
mand, its  great  value  as  an  emergency  reserve,  as 
well  as  its  economy  in  annual  cost,  make  possible  its 
great  value  for  waterworks  service. 

For  conditions  of  demand  similar  ..o  those  dis- 
cussed, the  use  of  the  direct  system  of  pumpage  would 
be  a  questionable  economy  even  though  reservoir 
sites  were  not  available,  as  a  study  of  the  curves  in- 


dicate that  steel  or  concrete  tower  tanks  of  several 
times  the  unit  cost  of  reservoirs,  could  be  constructed 
to  take  care  of  hourly  fluctuations  with  considera<ble 
resulting  economy. 


Big  Garage  For  Toronto 


Work  has  just  commenced  on  the  new  garage,  service  station,  officw 
and  show-room  for  the  Gotfredson  Joyce  Corporation,  Limited,  at  842 
Spadina  Ave.,  Toronto.  .John  V.  Gray  Construction  Co.,  Toronto,  have 
the  general  contract  at  a  price  of  approximately  $80,000,  while  the  plumbing 
and  heating  has  been  awarded  to  A.  Welch  &  Son,  at  $11,000.  The 
building  wrill  measure  61  x  210  ft.  and  will  have  two  storeys.  The  gen- 
eral details  are  indicated  in  the  accompanying  cut. 
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Increase  in  Value  of  Land  Near  Windsor  Bridge 

Reports  are  already  current  of  increases  in  the 
value  of  land  in  the  vicinity  of  the  proposed  internat- 
ional bridge  at  Windsor,  Ont.  Some  of  these  values 
have  jumped  100  per  cent,  since  the  recent  meeting  of 
financial  men  in  Toronto,  which  confirmed  the  pro- 
posal to  erect  this  huge  bridge. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Fire  losses  in  Canada  duriiiH:  the  week  ended  Nov.  30 
are  estimated  by  the  Monetary  Times  at  $2.58,.500,  compared 
with  $334,000  the  previous  week. 

Mr.  A.  E.  Shaw,  of  New  York,  was  in  Edmonton,  Alta., 
recently,  in  connection  with  the  proi>ose<i  construction  of  a 
.$500,000  summer  hotel,  at  Jasper  Park,  by  the  company 
which  he  represents. 

To  the  rural  municipality  of  Montmartre,  Sask.,  go  first 
lienors  this  year  in  the  annual  provincial  road  dragging  con- 
test. Montmartre  won  the  grand  prize  of  $250  and  the  dis- 
trict prize  of  $175.  The  rural  municipalities  of  Tecumseh 
and  Harris  captured  the  second  and  third  prizes  respectively. 
For  a  registration  fee  of  two  dollars  anyone  interested 
may  take  a  two  week's  course  at  the  University  of  Toronto 
in  civics  and  town-planning.  The  course,  as  outlined  by 
the  Extension  Department,  will  open  on  January  9  at  10  a.m., 
and  continue  from  9  till  5  o'clock  ea'ch  day  until  January  21. 
Building  permits  issued  at  Toronto,  to  the  end  of  Nov- 
ember, totalled  $21,777,756,  a  decrease  of  $2,889,893  for  the 
eleven  months  compared  with  this  period  last  year.  In  Nov- 
ember, however,  they  amounted  to  $2,005,680,  an  increase  of 
$189,680  over  the  same  month  last  year. 

The  city  council  at  Quebec,  P.  Q.,  decided  recently  to 
make  application  to  the  government  for  an  additional  $1,000. 
000  to  carry  on  house  building  in  that  city.  House  building 
activities  in  this  city  have  been  brisk  during  the  past  season 
and  applications  for  loans  are  still  pouring  into  the  Housing 
Commission's  offices. 

A  company  known  as  The  Stadium  of  Ottawa,  Limited, 
with  a  capital  of  $300,000,  has  been  incorporated  to  erect  a 
stadium  in  that  city,  to  be  used  for  ice  skating  and  hockey  in 
the  winter  time,  and  for  convention  purposes,  exhibitions, 
etc.,  during  the  other  seasons  of  the  year.  Dr.  J.  L.  Chabot 
is  the  president  and  Mr.  Frank  H.  Plant,  vice-president,  of 
the  new   company. 

November  building  permits  issued  at  Vancouver  totalled 
$168,510  in  value,  an  increase  of  approximately  $20,000  over 
the  figure  for  the  same  month  last  year.  The  total  value  of  per- 
mits issued  for  the  present  year,  to  the  end  of  last  month,  is 
$2,942,993  as  compared  with  $3,388,968  for  the  same  period 
last  year.  The  number  of  permits,  however,  issued  this 
year  is  considerably  greater  than  last  year,  which  would  in- 
dicate that  this  year's  work  has  been  of  a  smaller  character. 

The  County  Council  of  Kent,  Ont.,  were  the  guests  of 
the  town  of  Tilbury  recently,  on  the  occasion  of  the  open- 
ing of  a  new  stretch  of  roadway  from  the  C.  P.  R.  station 
to  the  town  limits.  The  visitors  were  also  shown  over  other 
sections  of  roadway  in  the  town  constructed  during  the  past 
season.  Luncheon  was  served  at  the  Empire  Hotel  and  was 
followed  by  several  short  speeches  by  many  prominent  men 
on  subjects  of  road  interest. 

Mr.  Clarence  Wallace,  of  Wallace  Shipyards,  and  a  mem- 
ber of  the  recently  organized  Burrard  Dry  Dock  Company, 
at  Vancouver,  B.  C,  recently  addressed  the  Shipping  Bureau 


of  the  local  Board  of  Trade,  outlining  the  new  company's 
plans  for  the  construction  of  the  dry  dock.  This  new  float- 
ing dry  dock  will  be  of  composite  construction,  -will  be  er- 
ected in  two  sections,  with  provision  for  future  enlargements. 
\  pier,  50  ft.  by  700  ft.  will  also  be  constructed  in  connec- 
tion with  the  dry  dock,  A  start  on  the  work  will  be  made 
immediately,  about   1,000  men   being  employed. 


Personal 

Col.  B.  C.  Battye,  Royal  iMiginecr  of  London,  Eng'land, 
is  a  visitor  in  Ontario.  He  was  sent  out  to  this  country  by 
the  Indian  and  Punjab  Governments  to  study  the  organization 
and   development   of  the   Hydro-electric   Power  Commission. 

Mr.  Charles  McKergow,  Professor  of  Engineering  at 
McGill  University,  Montreal,  was  the  chief  speaker  at  a  re- 
cent luncheon  of  the  Rotary  Club,  held  at  the  Windsor  Ho- 
tel in  that  city.  It  was  "Engineering  and  Construction  Day" 
at  the  Rotary  Club,  and  Prof.  McKcrgow's  subject  paid  tri- 
bute to  the  part  the  engineer  has  taken  in  the  world's  pro- 
gress. 

Mr.  Thomas  H.  Byrne  was  recently  apointed  road  sup- 
erintendent and  engineer  for  the  County  of  Carleton,  Ont, 
succeeding  Mr.  Samuel  McClure,  who  resigned  recently.  Mr. 
Byrne,  who  has  been  on  the  staff  of  Carleton  County  Coun- 
cil for  several  years,  as  advi.sory  engineer  to  the  Road  and 
Bridges  Committee,  is  a  member  of  the  firm  of  Patterson  & 
Byrne,  civil   engineers   and    land    surveyors,    of    Ottawa. 

Mr.  F.  G.  Whittaker,  municipal  engineer  of  South  Van- 
couver, has  been  appointed  city  engineer  of  Prince  Rupert, 
B.  C.  succeeding  Mr.  F.  S.  Clement,  according  to  a  recent 
dispatch.  Mr.  Whittaker  obtained  his  engineering  training 
in  England,  coming  out  to  Canada  in  1914.  He  has  been  con- 
nected with  the  municipality  of  South  Vancouver,  in  an  en- 
gineering capacity,  since  July  of  that  year. 


Obituary 

.\nother  member  of  the  fast  diminishing  group  of  con- 
struction engineers  who  were  responsible  for  the  establisment 
of  the  Canadian  Pacific  Railway  system,  has  passed  away, 
in. the  person  of  Mr.  T.  A.  Stewart,  whose  death  took  place 
recently  at  Vancouver.  Deceased  was  born  in  Londonderry, 
Ireland,  in  1858,  coming  to  this  country  several  years  ago  and 
taking  up  residence  in  New  Westminster.  He  was  connect- 
ed with  the  early  construction  work  of  the  C.  P.  R.  in  the 
West,  under  Mr.  H.  J.  Cambie. 

Mr.  Thomas  A.  Hodgson,  prominent  contractor  of  Ott- 
awa, died  recently  in  that  city  after  a  short  illness  at  the  age 
of  71.  Mr.  Hodgson  was  born  at  Whitby  in  1850,  going  to 
Ottawa  when  a  young  man.  He  had  been  connected  with 
the  contracting  business  all  his  life,  first  with  his  father,  Mr. 
William  Hodgson,  founder  of  the  firm  of  William  Hodgson  & 
Son,  and  later  in  business  for  himself.  Deceased  retired 
from  business  two  years  ago,  but  operations  were  carried  on 
by  his  son-in-law,   Mr.  A.  E.   Ford. 

Mr.  Benson  McNichol.  well  known  architect  and  con- 
tractor of  Woodstock,  Ont.,  died  recently  in  that  city,  fol- 
lowing a  lingering  illness.  Deceased  was  born  in  Beverley 
Township,  Ont.,  and  took  up  residence  in  Woodstock  in 
1880.  Mr.  McNichol  was  a  member  of  the  city  council  in 
Woodstock    for   several   years,    being   at    one   time   mayor. 


Trade  Incorporations 

L'.\ssociation  de  Construction,  Limitee,  capital  $499,000, 
with  head  office  at  Montreal,  to  carry  on  the  business  of 
building  contractors  in  all  branches. 

The  Law  Construction  Company,  Limited,  with  head 
office  at  Toronto,  capital  $350,000,  to  carry  on  the  business 
of  general  contractors. 
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CONSTRUCTIONAL  ACTIVITY 

Period  of  December  7  to  December  13,  1921 

Dominion  Wide  Service  Exclusive  to  "  Contract  Record  &  Engineering  Revietc  " 


Waterworks,  Sewerage  and 
Roadways 

Burgessville,  Ont. 

Construction  of  tile  drainage  system  is 
contemplated  by  North  Norwich  Twp. 
Council.  C.  E.  Burgess,  aecy.-treas.,  Bur- 
gessville, Ont. 

Fairground,  Ont. 

Plans  will  be  prepared  for  drainage  sys- 
tem for  Houghton  Twp.  Council.  W.  V. 
.Stevenson,  clerk,  Fairground. 

Gajianoque,  Ont. 

Town  Council  will  .construct  pavement 
on  Main  St.  James,  Proctor  &  Redfern, 
Ltd.,  Engrs.,  Excelsior  Life  Bldg.,  Toronto. 

Hamilton,  Ont. 

City  and  Barton  Twp.  Councils  plan  road 
improvements  costing  $1.3,000  at  head  of 
James  St.     H  R.  Gray,  Engr. 

City  Council  plan  widening  King  St. 
from  Margaret  St.  to  McKittrick  Bridge. 
E.  R.  Gray,  Engr. 

Ottawa,  Ont. 

City  Council  plan  grading  of  Mann  Ave. 

City  Council  will  construct  watermains 
on  various  streets  at  estimated  cost  of 
$42,325.  A.  F.  Macallum,  Commr.  of 
Works. 

St.  Catharines,  Ont. 

City  Council  plan  construction  of  sani- 
tary sewers  on  Ravine  and  Thorold  Rds., 
Lincoln  Ave.,  and  Warren  and  Capner  Sts. 
W.  P.  Near,  Engr. 

Smith's  Falls,  Ont. 

Sewer  costing  $18,000  is  being  con- 
structed by  Town  by  day  labor.  J.  A. 
Lewis,  Engr. 

CONTRACTS   AWARDED 

Dunnville,  Ont. 

General  contract  for  sewers  costing 
$8,810  for  Town  is  placed  with  Webster 
Construction  Co.,  Ltd.,  Bank  of  Toronto 
Bldg.,  London.  Frank  Barber  &  Associ- 
ates, Ltd.,  Engrs.,  Jarvis  St.,  Toronto. 
London,  Ont. 

Ohio  Well  Digging  Co.,  Massilon,  Ohio, 
will  construct  wells  for  waterworks  for 
City. 

Reglna,  Sask. 

General  contract  for  construction  of 
highway  at  cost  of  $30,865  from  south  of 
t'leming  to  Wapella,  Sask.,  for  Prov.  Govt., 
Dept.  of  Highways,  Regina,  is  awarded  to 
M.  Gaffield,  Bed  Jacket,  Sask. 


Railroads,  Bridges  and 
Wharves 

CONTRACTS  AWARDED 
Montreal,  Que. 

General  contract  for  construction  of  car 
cleaning    shops    costing    $50,000,    at    Glen 
yards,  for  C.  P.  Bly.  is  awarded  to  D.  G. 
Loomis  &  Son,  211  McGill  St. 
Shequiandah,  Ont. 

McNamara  Bros.  &  Thornton,  Sault  Ste. 
Marie,  Ont.,  have  general  contract  for  re- 
pairs to  wharf,  Manitoulin  Island,  Algoma 


District,  for  Dom.  Govt.,  Dept.  Pub.  Works. 

Vancouver,  B.C. 

(Jcueral  contract  for  repairs  to  wharves 
costing  $7,000  for  l)oni.  Govt.,  Dept.  Pub. 
Work.s,  is  awarded  to  Vancouver  Piledriv- 
ing  Co.,  Ltd.,  207  Hastings  St.  W. 


Public  Buildings,  Churches 
and  Schools 

Montreal,  Que. 

Plans  are  being  prepared  for  alterations 
and  extension  to  Arts  Bldg.  to  cost  $300,- 
000  for  McGill  University,  Sherbrooke  St. 
W.  Fetherstonhaugh  &  McDougall,  archi- 
tects, 85  Osborne  St.  Chas.  J.  Saxe,  Consg. 
Architect,  3(i4  Dorchester  St.  W. 

North  Vancouver,  B.C. 

Erection  of  school  at  cost  of  $15,000  is 
contemplated  by  North  Vancouver  School 
Bd. 

Ottawa,  Ont. 

W.  E.  Nodke,  architect.  Central  Cham- 
bers, will  prepare  plans  for  public  lava- 
tories for  City. 

Star  City,  Sask. 

Ratepayers  passed  by-law  authorizing 
expenditure  of  $30,000  for  erection  of 
school.  David  Webster,  architect,  212 
C.P.R.  Bldg.,  Saskatoon. 

Teeswater,  Ont. 

W.  E.  Binning,  architect,  Listowel,  is 
preparing  plans  for  addition  to  school  to 
cost  $40,u00  for  School  Bd. 

CONTRACTS   AWARDED 

Cadogan,  Alta. 

D.  Uausman,  Cadogan,  has  general  con- 
tract for  erection  of  school  for  School  Bd. 

LoEidon,  Ont. 

Additional  contracts  for  High  School 
costing  $308,000  for  Bd.  of  Education  are: 
Desks,  Geo.  M.  Hendry  Co.,  Ltd.,  2i5  Vic- 
toria St.,  Toronto;  folding  chairs,  Small- 
man  &  Ingram,  Dundas  St.,  London; 
benches  for  manual  training,  John  H. 
Campbell,  541  Dundas  St.,  London;  physics 
laboratory  equipment,  McKay  School 
Equipment,  614  ionge  St.,  Toronto. 

Montreal,  Que. 

Contract  for  asphalt  required  for  school 
costing  $500,000  for  Protestant  School  Bd., 
36  Beimont  St.,  is  awarded  to  G.  W.  Reed 
&  Co.,  37  St.  Antoine  St. 

Plastering  contract  for  Pathological 
Bldg.  costing  $460,000  for  McGill  Univer- 
sity, Sherbrooke  St.  W.,  is  placed  with 
Peter  D.  Baxter,  207  St.  James  St.  Paint- 
ing contract  is  awarded  to  Goodwin's, 
Ltd.,  St.  Catherine  St.  W. 

Contract  for  seating  for  church  costing 
$50,000  for  Temple  Baptist  Church  is 
placed  with  Globe  Furniture  Co.,  Water- 
loo, Ont. 

Prince  Rupert,  B.C. 

Electrical  and  plumbing  contracts  for 
court  house  for  Prov.  Govt,  are  awarded 
to  Muudy,  Rowland  &  Co.,  Standard  Bank 


Bldg.,    Victoria,    and    Steel     &     Longfield, 
Prince  Ruiiert,  B.C. 

Salmon  Arm,  B.C. 

M.  Vistaunet,  3150  Davin  St.,  Victoria, 
has  general  contract  for  erection  of  High 
School  costing  $32,434  for  Prov.  Govt., 
Dept.  Pub.  Works.  II.  Whittaker,  archi- 
tect, Parliament  Bldgs.,  Victoria. 

Toronto,  Ont. 

W.  H.  Martin  &  Co.,  28  Harcourt  Ave., 
have  general  contract  for  erection  of 
church  costing  $210,000  for  Riverdale 
Presbyterian  Church,  Pape  and  Harcourt 
Aves.  Additional  contracts  are:  Steel, 
Reid  &  Brown,  63  Esplanade  E.;  cut  stone 
work,  Scott  Bros.,  38  Magee  St.;  steam- 
fitting,  W.  G.  McGuire,  Ltd.,  91  Jarvis 
St.;  tile.  Interlocking  Tile  Co.,  Ltd.,  32 
Toronto  St.;  roofing  and  galvanized  iron, 
J  C.  McFadden,  322  Danforth  Ave.;  art 
glass.  Consolidated  Plate  Glass  Co.  of  Can- 
ada, Ltd.,  241  Spadina  Ave. 

Heating  contract  at  $21,000  for  Live 
Stock  Arena  at  Exhibition  Grounds  for 
City  is  awarded  to  Purdy  Mansell,  Ltd., 
63  Albert  St. 

Additional  contracts  for  school  for  S.S. 
No.  7,  York  Twp.,  are:  Electrical,  Canada 
Electric  Co.,  173  King  St.  E.,  Toronto; 
plumbing  and  heating,  A.  Welch  &  Son, 
304  Queen  St.  W.,  Toronto;  painting,  J. 
MeCausland  &  Son,  11  Nelson  St.,  Toronto. 

Contracts  for  masonry,  steel  and  brick- 
work required  for  church  costng  $20,000 
for  Bulgarian  Mission  are  awarded  to  A. 
Ilibbard,  195  Melita  Ave.;  Hepburne  & 
Disher,  71  Van  Home  St.,  and  Thos.  Pur- 
ton,  53  Kenwood  Ave.  J.  W.  Gray,  archi- 
tect. Confederation  Life  Bldg. 

Additional  contracts  for  alterations  and 
addition  to  fire  hall  costing  $15,740  at 
corner  College  and  Bellevue  for  City  are: 
Masonry,  Teagle  &  Son,  310  Davenport 
Rd.;  carpentry,  B.  G.  Kirby,  539  Yonge 
St.;  roofing,  Carmichael  Waterproofing  Co., 
918  Palmerston  Ave.;  plumbing  and  heat- 
ing, W.  J.  McGuire,  Ltd.,  91  Jarvis  St. 


Business  Buildings  and 
Industrial  Plants 

Buckingham,  Que. 

M.  A.  Gauthier  contemplates  erection  of 
store. 

Hamilton,  Ont. 

Geo.  T.  Evans,  architect,  Clyde  Block, 
is  preparing  plans  for  store  to  cost  $15,000, 
to  be  erected  on  Barton  St.  E. 

Lovema,  Sask. 

Flour  mill  is  being  erected  by  Geo.  "Hur- 
ley, Lovema,  Sask. 

Montreal,  Que. 

Bigonesse  &  Bigonesse,  architects,  26  St. 
James  St.,  are  preparing  plans  for  fac- 
tory to  be  erected  on  St.  Lawrence  Blvd. 

Ottawa,  Ont. 

City  Council  plan  erection  of  market 
bldgs.  on  Market  St. 

Port  Credit,  Ont. 

Erection  of  service  station  is  contemplat- 
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The  Practice  of  Economy    Needed  to   Secure 
Permanent  Improvements  in  Business 

Much  im])ruvcd  business  condilioiis  and  a  senti- 
ment throughout  the  country  reflecting  courage  are  the 
features  of  the  present  economic  situation  noted  by 
the  National  Bank  of  Commerce  of  New  York  in  an 
analysis  published  in  its  monthly  .bulletin.  In  attrib- 
uting a  reason  for  these  conditions,  this  authority 
states  that  such  progress  as  has  been  made  by  the 
business  community  toward  normal  conditions  results 
from  a  realization  that  artificial  levels  of  activity  will 
not  again  be  reached  in  any  period  near  enough  to 
affect  the  problems  of  today,  and  from  a  determina- 
tion to  practice  economies  of  operation  more  rigid 
than  heretofore  thought  possible.  The  need  of  per- 
sonal elYort  and  economy  is  also  being  increasingly 
recognized  in  giving  a  day's  work  for  a  day's  pay  and 
in  care  as  to  pers(mal  expenditure.  Business  men 
and  executives  now  recognize  that  henceforth  they 
must  give  the  most  thorough  jiersonal  attention  and 
application  to  their  enterprises. 

.Some  part  of  the  recent  gain  in  business,  further 
claims  the  Bank  of  Commerce,  is  unquestionably  a 
result  of  seasonal  demand.  Permanent  improvement 
depends  to  a  large  extent  on  foreign  buying  ])ovver. 
and  even  more  on  the  adjustment  of  conditions  under 
which  the  farmer  operates.  The  last  three  years  have 
clearly  shown  that  the  European  situation  can  be 
stabilized  only  by  the  political  and  economic  efforts 
of  the  countries  concerned.  Domestic  conditions  can 
be  bettered  by  steady  determination  on  the  part  of 
corporations  and  individuals  to  secure  greater  effic- 
iency and  to  practice  greater  economy.  This  will  re- 
sult in  gradual  readjustment  of  the  burden  of  price 
inequalities  now  resting  on  the  farmer. 


Lower  Labor  Costs  Essential  to  Better 
Business  Conditions 

That  labor  costs  in  many  lines  must  be  further 
reduced  is  another  opinion  of  the  National  Bank  of 
Commerce,  supplementing  those  exjjressed  in  the 
article  above.  Such  reductions  can  in  part  be  attained 
by  lower  wages,  and  in  part  by  increased  efficiency 
in  organization  for  production.  A  considerable  part 
of  labor  ineliiciency  is  at  times  due  to  actual  defects 
in  plant  and  organization  and  therefore,  business  has 
two  duties,  first,  to  provide  the  best  means  for  efficient 
production  by  its  labor,  and  second,  to  insist  on  a  day's 
work  for  a  day's  pay. 

Sales  methods  and  policies  must  also  undergo 
searching  scrutiny  in  the  opinion  of  this  analyst. 
Salesmen  face  a  buying  public  which  is  critical,  cau- 
tious, poor  and  thrifty  and  only  the  most  efTective 
sales  organization  can  sell  in  such  a  market.  Decreas- 
ed overhead  charges,  lowered  unit  production  costs, 
maintenance  of  quality,  and  selling  skill  are  neces- 
sary for  the  welfare  of  each  individual  producer  and 
they  are  no  less  essential  as  steps  toward  better  bus- 
iness for  the  entire  country. 

Building  Costs  Increased  by  Action 
of  the  Unions 

To  what  extent  union  abuses  raise  building  costs 
has  been  made  the  subject  of  considerable  discussion 
at  the  Lockwood  committee  investigation  into  the 
activities  of  the  building  materials  men  in  New  York 
city.  The  committee  has  thrown  the  light  on  certain 
operations  of  the  unions  that  are  extremely  unfair  and 
in  many  cases,  criminal.  As  these  operations  are 
not  restricted  to  New  York  or  to  the  United  States,  a 
report  of  parts  of  the  investigation  will  be  of  general 
interest  and  the  following  is  therefore  culled  from  the 
New  York  press: 

The  Lockwood  committee  opened  a  new  phase  of 
its  housing  inquiry  by  examining  witnesses  in  an  en- 
deavour to  learn  as  to  what  extent  housing  construc- 
tion was  loaded  with  high  costs  due  to  the  inefficiency 
of  labor.  C.  G.  Norman,  Chairman  of  the  Board  of 
Governors  of  the  Building  Trades  Employers'  Assoc- 
iation, detailed  a  long  list  of  abuses  he  alleged  existed 
in  building  trade  unions,  resulting  from  severe  mem- 
bership and  production  restrictions  demanded  by  the 
organizations. 

Patrick  J.  Crowley,  successor  of  Robert  P.  Brin- 
dell  as  chairman  of  the  Building  Trades  Council,  hav- 
ing jurisdiction  over  115,000  workers,  explained  the  in- 
efficiency of  lalbor  by  the  phrase  "more  pay,  more  pep,' 
and  declared  he  had  heard  no  complaints  lately  re- 
garding the  inefficiency  of  labor. 

Samuel  Untermyer,  senior  counsel  to  the  commit- 
tee, and  Henry  Mayer,  assistant  counsel,  took  up  the 
affairs  of  Inside  Electrical  Workers'  Union  3,  which 
is  said  to  have  collected  $250,000  a  year  on  "permit" 
cards  which  enabled  non-union  journeymen  to  work 
on  union  jobs  if  they  paid  $2.50  a  week  for  journey- 
men's cards  and  $1  a  week  for  helper's  cards. 

In  introducing  the  examination  of  Crowley  and 
Norman,  Mr.  Untermyer  said  the  committee  was 
about  to  take  up  a  branch  of  the  inquiry  of  great  im- 
portance to  the  building  industry  and  would  want  to 
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Canada's  Engineers-  J.  T,  Morkill 


A  wide  experience  in  railroad  work  has  admirably 
fitted  Mr.  J.  T.  Morkill  for  the  position  he  occupies  as 
chief  engineer  of  the  Quebec  Central  Railway,  an  or- 
ganization with  which  he  has  served  for  many  years. 
In  fact,  it  was  with  this  company  that  he  commenced 
in  1873  his  practical  engineering  training  as  rodman. 
In  1878  he  became  assistant  engineer  of  the  same  line, 
serving  as  chief  engineer  for  part  of  the  year  1881. 
For  the  remainder  of  that  year  and  for  the  following 
year,  he  left  the  employ  of  the  Quebec  Central  organ- 
ization to  become  assistant  engineer  of  the  Imperial 
Brazilian,  Natal  and  Nova  Cruz  Railway.  After  hold- 
ing one  or  two  other  positions  he  rejoined  the  Quebec 
Central  in  1884  and  served  for  four  years  as  its  chief 
engineer.  Other  fields  again  attracted  him  and  in  1889 
and  '90  he  was  engaged  in  making  mining  surveys  and 
reports  in  Idaho.  For  a  short  period  he  was  located 
in  Londonderry,  N.  S.,  on  track  work  and  surveys  in  the 
iron  mines.  Experience  in  other  enterprises  then  took 
up  his  time  for  several  years,  among  the  projects  on 
which  he  was  engaged  being  the  Lotbiniere  &  Megan- 
tic  Railway  in  Quebec,  on  which  he  superintended  lo- 
cation and  construction;  the  Magalia  Mine  in  Cali- 
fornia, for  which  he  was  superintendent  and  engineer; 
and  mines  in  Nevada  and  British  Columbia.  In  1900, 
Mr.  Morkill  joined  the  C.  P.  R.  and  served  in  various 
capacities,  being  employed  in  turn  as  assistant  engin- 


eer on  the  Atlantic  division,  chief  of  locating  party 
Sault  Ste.  Marie  line,  contractors'  engineer  at  the  Angus 
shops  and  chief  of  locating  party  on  the  Toronto  to 
Sudbury  line.     In  1905  Mr.  Morkill  resumed  once  more 


Mr.  .1.  T.  Morkill 

his  connection  with  the  Quebec  Central  Railway,  as 
chief  engineer,  a  position  which  he  has  filled  contin- 
uously to  date. 


expose  the  rules  and  regulations  that  make  for  ineffi- 
ciency. 

Mr.  Norman  then  took  the  stand  and  said  that  the 
Building  Trades  Employers'  Association  had  taken  up 
the  question  of  lafcor  inefficiency  and  was  systematiz- 
ing its  reports.  He  gave  the  results  of  some  of  the 
organization's  labors  as  follows : 

A  general  albuse  is  that  a  foreman  is  required  to  be 
a  member  of  the  union  and  is  subject  to  trial  and  dis- 
cipline by  the  union  with  the  result  that  he  does  not 
dare  to  give  the  workers  orders  for  fear  of  being  cal- 
led up  on  charges  of  "pushing"  his  men  and  "slave 
driving."  The  foreman  is  supposed  to  be  the  employ- 
er's man,  but  is  powerless  to  serve  the  former's  in- 
terests. 

In  the  bricklayers'  and  carpenters'  unions  the  em- 
ployer is  permitted  to  have  his  own  foreman  who  need 
not  be  a  union  man. 

The  cement  masons'  union  compels  the  employer 
to  have  a  foreman  on  every  job  even  if  but  one  man 
is  doing  the  work.  He  then  becomes  foreman  at  an 
advance  of  $1  a  day  over  his  pay  as  a  journeyman. 

Although  the  architects  and  owners  of  new  build- 
ings may  be  satisfied  with  the  artistic  appearance  of 
panels  or  mantels  supplied  to  members  of  the  Plas- 
terers' Union  for  setting  on  ceilings  or  walls,  the  union 
men  refuse  to  put  up  the  panels  if  they  have  been 
bought  ready  made  after  having  been  cast  in  an  out- 
side shop.  The  men  claim  the  rght  Id  "run"  all  pan- 
els themselves  on  the  ground  that  it  gives  their  men 
more  work. 

Though  the  architects  and  owners  may  be  satis- 
fied with  the  work,  the  shop  stewards  of  the  plas- 


terers' union  have  a  right  to  "inspect"  the  work  and 
order  it  taken  down  if  they  are  not  satisfied  with  it, 
said  Mr.  Norman. 

The  plasterers'  union  threatened  to  call  off  its  men 
in  the  case  of  a  job  on  the  Hotel  Plaza,  where  some 
especially  delicate  molds  were  to  be  placed  above  a 
door.  In  this  case  the  moldings  could  not  possi^l^ly 
have  been  "run"  on  the  wall  by  the  men,  said  the  wit- 
ness, and  had  to  be  cast  in  a  shop.  He  said  the  case 
was  so  extreme  that  he  took  it  up  with  John  Donlin, 
chairman  of  the  building  trades  department  of  the 
American  Federation  of  Labor,  who  had  to  confer 
with  the  local  union  officials. 

A  ceiling  that  had  been  "cast"  and  placed  in  pos- 
ition in  the  Hotel  Ambassador  had  to  be  torn  down 
because  of  this  restriction,  according  to  Norman.  The 
Hotel  Commodore  changed  its  ceiling  plans  because 
of  the  union's  restrictions. 

"By  putting  a  scoop  of  plaster  of  paris  in  the  in- 
gredients for  mantels,  four  could  be  made  in  a  day," 
he  continued.  "The  union  forbade  the  practice,  and 
so  only  one  mantel  can  be  made  in  a  day. 

Slack   Work   Induced 

"Take  the  bricklayers.  In  one  case  a  gang  of  men 
were  complimented  for  laying  1,000  bricks  a  day.  The 
next  day,  after  the  delegate  spoke  to  them,  they  laid 
800,  and  700  the  third  day.  The  employer  then  told 
them  they  could  not  have  their  pay  unless  they  re- 
turned to  1,000  a  day.  The  next  day  the  gang  laid 
1,000.  Before  the  war  they  laid  1,200  and  l,4CiO  and 
even   1,800. 

"The  slacking  and  inefficiency  is  due  to  the  fact 

Continued  on  pagre  1110 
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This  bridge,  993  ft.  Ion;;  and  118  ft.  high,  spans  the  Sixteen-Mile  Creek  on  the  Dundas  Road  between  Toronto  and  Hamilton,  Ont. 

Large  Bridge  Eliminates  Bad  Grossing 
on  Road  from  Toronto  to  Hamilton 

Ravine  Formed  by  the  Sixteen-Mile  Creek  is  Spanned  by  a  Thousand  Foot 

Structure — Bad  Turns  and  I6V2  ^  Grades  are  Avoided — Gableway 

Used  for  Construction   Operations 


Yesterday  afternoon  the  official  opening  of  the 
Sixteen-Mile  Creek  bridge  on  the  Dundas  Road,  be- 
tween Toronto  and  Hamilton,  took  place  with  approp- 
riate ceremonies.  The  event  was  the  occasion  for 
the  gathering  together  of  a  large  number  of  highway 
officials,  good  roads  advocates  and  public  dignitaries. 


The   Hon.   F.   C. 


Biggs, 


Minister    of    Highways    for 


The  Sixteen-Mile  Creek  bridge  comprises  concrete  piers,  steel 
latticed  trusses  and  concrete  deck  and  handraihng 

Ontario,  was  the  chief  representative  of  the  provincial 
government  at  the  dedication  and  officially  declared 
the  bridge  open  to  traffic. 

This  bridge  is  one  of  the  largest  that  has  been  con- 
structed on  the  Ontario  provincial  highway  system.  It 
crosses  the  deep  ravine  formed  by  the  Sixteen-Mile 
Creek,  at  Dundas  Street,  which  road  was  taken  over 


by  the  provincial  highways  department  and  is  under- 
going reconstruction  to  fit  it  as  a  direct  thoroughfare 
from  Toronto  to  Hamilton.  On  completion  of  this 
bridge,  Dundas  Road  will  be  free  of  any  but  nominal 
grades,  inasmuch  as  the  only  other  impediment  along 
the  road,  namely  the  deep  ravine  over  the  Twelve- 
Mile  Creek  was  bridged  by  a  high  level  structure 
two  years  ago.  An  article  descriptive  of  the  latter 
bridge,  which  is  similar  in  type  to  the  one  described 
herein,  appeared  in  the  Contract  Record  of  January  7, 
1920.  The  general  design  of  these  two  structures  is 
identical  and  the  contracting  methods  were  alike,  al- 
though the  Sixteen-lMile  Creek  bridge— the  subject  of 
the  present  article— is  much  longer  and  higher  than 
the  Tansley  structure. 

Nearly  1000  Feet  Long 

The  new  bridge  is  993  ft.  long,  comprising  8  spans 
of  108  ft.  6  in.  each  and  two  flanking  spans.  From 
deck  to  water  level  the  height  is  118  ft.  The  sub-struc- 
ture comprises  concrete  abutments  and  piers,  while 
the  superstructure  consists  of  concrete  beams  and 
deck  carried  on  deck  latticed  trusses  of  108  ft.  6  in.  span 
and  spaced  13  ft.  6  in.  centre  to  centre.  The  width  is 
20  ft.  from  inside  to  inside  of  hand  rails,  giving  a 
clear  roadway  width,  allowing  for  cunbs,  of  19  ft.  Un- 
like the  Tansley  bridge,  the  Sixteen-Mile  Creek  struc- 
ture is  not  skewed  nor  placed  on  a  grade,  but  is  level 
and  follows  the  centre  line  of  Dundas  Street.  It  was 
designed  for  Class  "C"  loading  of  the  Ontario  De- 
partment of  Highways,  (20  ton  concentrated  load). 

Prior  to  the  erection  of  this  bridge,  the  crossing 
cif  the  Sixteen-Mile  Creek  ravine  was  precarious  and 
unsafe  in  wet  weather,  inasmuch  as  the  road  was  on  a 
16^  per  cent  grade  and  detoured  through  the  valley 
by  sharp  curves.  The  former  bridge  over  the  creek 
was  a  steel  truss  structure  in  fairly  good  repair,  but 
with  only  a  16  ft.  roadway.  The  construction  of  the 
new  high  level  crossing  was  inaugurated  by  the  Coun- 
ty of  Halton,  which  was  also  responsible  for  the  Tan- 
sley bridge.  However,  before  progress  had  advanced 
very  far,  the  Provincial  Highways  Department  an- 
nounced its  intention  of  taking  over  the  Dundas  Road 
as  a  part  of  the  provincial  highways  systems  and  it, 
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therefore,  carrried  on  the  construction  of  the  bridge 
under  its  own  direction.  The  actual  construction  and 
design  were  performed  l)y  Norman  McLeod,  Limited, 
contractfjrs  of  Toronto,  who  also  'built  the  1)ridge  over 
the  Twelve-Mile  Creek. 

All  Operations  Performed  By  Cableway 
The  construction  of  the  bridge  was  largely  a  mech- 
anical jiW),  with  the  labor  force  kei)t  to  small  dimen- 
sions. While  the  contractors'  camp  provided  for 
fifty  men,  there  were  never  that  many  on  the  pay  roll. 
The  chief  part  of  the  construction  plant  was  a  Florry 
5-ton  steel  cableway,  1,200  ft.  long,  on  wooden  towers, 
100  ft.  high.  Practically  all  operations  in  connection 
with  the  bridge  including  excavation,  form  handling, 


Falsework  was  not  used  for  ereoting  the  girders,  but  the  cable- 
way  and  a  |>ilot  tnisc  were  eini)loyed  instead 

concrete  pouring  and  erection  of  girders,  were  carried 
out  by  means  of  this  cableway.  it  was  operated  from 
the  west  bank,  at  which  point  was  also  located  the 
mixer  plant,  comi)rising  a  steam  driven  1-yd.  mixer, 
fed  from 'overhead  bins  through  measuring  hoppers 
and  discharging  through  a  small  section  of  chute  in- 
to 40  cu.  ft.  bottom  dumping  buckets  under  the  cable- 
way.  The  aggregates  were  teamed  or  trucked  in  from 
the  nearest  siding,  four  miles  away,  and  dumped  on 
wooden  platforms  to  be  rehandled  into  the  bins  by 
a  steam  operated  clam  shell.  Water  for  the  mixer, 
boilers  and  for  camp  use  was  obtained  from  the  creek, 
being  pumped  through  pipes  up  the  sides  of  the  ravine. 
On  the  cableway  tower,  on  the  west  bank,  a  1,000  gal. 
tank  was  constructed  to  act  as  a  reservoir. 

No  difficulty  was  experienced  in  the  foundations, 
as  shale  was  within  a  few  feet  of  the  surface.  Water 
troubles  were  insignificant  and  a  simple,  but  well  con- 
structed cofferdam  was  all  that  was  necessary  to  se- 
cure water  tightness  at  the  piers  near  the  creek  bed. 
Piers  consisted  of  two  columns  on  solid  bases,  arched 
at  the  top  and  braced  with  two  struts.  They  meas- 
ured about  10  ft.  by  20  ft.  at  the  base  and  tapered 
toward  the  top.  Reinforcement  against  temperature 
stresses  was  provided  excepting  the  struts  and  knee 
braces,  which  were  also  heavily  reinforced  against 
wind  stresses.  The  form  work  was  built  up  of  wood- 
en sections  and  was  alike  for  all  piers.  The  concrete- 
ing  commenced  at  the  east  end,  piers  being  erected  in 
order  toward  the  west  end,  which  was  the  operating 
side  of  the  contractor's  plant.  While  there  were  not 
two  complete  sets  of  forms,  it  was  ])ossi'ble  to  jxiur  the 
lower  part  of  one  pier  while  concreteing  the  upper  part 
of  the  adjacent  pier,  owing  to  the  possibility  of  re- 
moving the  lower  sections  of  forms  after  the  concrete 
had  .set  and  erecting  them  on  a  new  pier.     While  the 


contractors  did  not  aim  to  establish  any  records  in  the 
matter  of  jxjuring  concrete,  it  is  of  interest  to  note 
that  the  plant  was  capable  of  large  caj)acity  operations. 
For  example,  in  pouring  the  most  easterly  pier,  it  was 
found  possible  to  mix  a  40  cu.  ft.  batch  of  concrete, 
haul  it  1,000  ft.  on  the  cableway,  pour  it  and  return 
the  bucket  U>  the  mixer  every  six  minutes.  It  was  not 
l)ossible,  or  neces.sary,  to  keep  this  record  up,  however, 
as  the  fact  that  the  cableway  was  employed  for  other 
operations  prevented  continuous  pouring  of  concrete. 

Girders  Erected  By  Pilot 

The  steel  girders  were  originally  on  old  Intercol- 
onial Railway  bridges  that  had  been  replaced  by  hea- 
vier structures,  The  chords  con.sisted  of  two  12  in. 
channels  and  24  in.  cover  plates  and  the  web  mem- 
bers comprised  a  double  system  of  angles  and  bars 
forming  5  ft.  panels.  They  were  demonstrated  to  be 
ami)ly  serviceable  for  highway  use.  New  brace  frames 
and  laterals  were  installed  prior  to  erection. 

An  interesting  feature  of  the  construction  was  the 
fact  that  these  girders  were  erected  entirely  without 
false  work,  the  girders  being  carried  across  the  oi)en- 
ings  by  means  of  a  pilot  or  pair  of  triangular  trusses, 
60  ft.  long,  suitably  cross  braced.  This  pilot  was 
bolted  on  the  end  of  the  girders  and  securely  tied  to 
the  shoe  plates.  The  pilot  was  handled  by  the  cable- 
way  and  connected  to  the  girders  as  .soon  as  the  latter 
were  out  far  enough  to  enable  the  pilot  to  reach  the 
pier.  Each  girder  was  pulled  from  the  forward  end  of 
the  last  girder  placed,  moving  on  greased  rails,  the 
motive  power  being  supplied  by  the  carriage  of  the 
cableway,  with  a  series  of  blocks  and  tackle.  When 
the  girder  was  moved  out  to  its  proper  position,  it 
was  jacked  down  to  its  bearing  on  the  pier.  The  next 
girder  was  then  run  out  over  those  in  place  and  erect- 
ed in  a  similar  manner. 


Kach  jjirderlwas  taken  out  it)  turn  over  the  ginlerx  already  place«l 

When  the  girders  were  erected,  form  work  for  the 
deck  was  placed  and  the  concrete  poured.  Reinforced 
concrete  beams  are  placed  at  5  ft.  centres  and  are 
covered  with  a  Jy^  in.  slab.  The  curbs  were  cast  in- 
tegrally with  the  deck.  The  hand  railing  consists  of 
pre-cast  panels  set  up  in  position  in  chaces  left  in  the 
curb.  Forms  for  the  jKJSts  and  upper  rails  were  then 
clamped  around  them  and  the  concrete  poured. 

The  bridge  was  constructed  and  designed  by  Nor- 
man McLeod,  Limited,  contractors,  of  Toronto. 


Fire  losses  in  Canada  during  the  week  ended  November 
83rd,  are  estimated  by  tile  Monetary  Times  at  $334,000.  com- 
pared  with   $887,850  the  previous  week. 
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Reinforced  Concrete  Bridge  at  St.  Roch  dee  Aulnaies,  P.  Q. 


Concrete  Bridges  on  Quebec  Highways 

70  Ft.  Span  at  St.  Roch  des  Aulnaies,  P.  Q.,  is  Typical  of  the  Structures 

Which  the  Quebec  Government  is  Erecting 
on  its  Rural  Road  System 

By  the  Contract  Record's  Quebec,  P.  Q.,  Correspondent 


Good  roads  also  mean  good  bridges.  The  good 
roads  policy  which  was  set  forth,  some  ten  years  ago, 
by  the  government  of  the  province  of  Quebec  is  well 
known  to  everybody ;  much  energy  has  been  dis- 
played in  making  a  good  highway  system  through- 
out the  province  and  the  results,  so  far,  have  been  up 
to  expectations.  As  a  consequence  of  that  wide- 
spread movement  for  better  roads,  new  and  better 
bridges  have  been  required  everywhere  and  the  tech- 
nical branch  of  the  Department  of  Public  Works  and 
Labour,  that  controls  the  design  and  erection  of 
bridges  under  superintendence  of  I.  E.  Vallee,  chief 
engineer,  has  become  one  of  the  busiest  services  of 
the    provincial    adminstration. 

Structural  steel  has  been  used  almost  exclusively 
in  the  past  for  spanning  streams  and  rivers  in  the 
province  of  Quebec  but  now  concrete  is  being  given 
special  attention. 

The  accompanying  illustration  shows  a  new 
bridge  which  has  been  erected,  a  short  time  ago,  over 
the  River  Ferree  at  St-Roch  des  Aulnaies,  county  of 
L'Islet.  Its  neat  and  artistic  appearance  indicates 
the  possibilities  of  concrete  construction  in  matching 
the  pretty  scenery  which  the  tourists  are  sure  to  find 
along  our  country  roads. 

This  bridge  is  20  feet  wide,  has  a  clear  span  of  70 
feet  and  was  erected  within  one  month's  time.  It 
consists  of  a  reinforced  concrete  arch  with  plain  con- 
crete side-walls  and  railings.  It  was  designed  to 
carry  a  concentrated  live  load  of  15  tons.  It  is  filled 
with  gravel  to  the  proper  grade.  The  foundations 
rest  on  solid  rock.  350  ciibic  yards  of  1 :  2 :  4  con- 
crete and  5000  lbs.  of  steel,  consisting  of  3/4  in. 
twisted  bars,  1/2  in.  and  3/8  in.  round  bars,  were 
used.  The  total  cost,  including  the  approaches,  was 
$9,300.00.  The  contractor  was  Zephiiin  Cloutier,  of 
St.  Pierre  de  Montmagny,  who  had  retained  the  ser- 
vices of  C.  C.  Lessard,  C.  E.,  to  supervise  the  erec- 
tion. The  bridge  was  designed  by  Ernest  Lavigne, 
C.  E.,  who  has  specialized  in  that  kind  of  construc- 


tion and  is  .now  on  Mr.  Vallee's  staff,  in  charge  of 
the  designing  and  inspecting  of  all  the  concrete 
bridges. 


New  Fire  Station  in  West  Ward,  City 
of  Sherbrooke,  P.  Q. 

By  our  Sherbrooke  Correspondent 

A  new  fire  station  costing  $25,000  is  being  erected 
in  the  West  Ward,  city  of  Sherbrooke.  Well  located 
on  the  south  west  corner  of  Belvidere  and  McMan- 
amy  Street,  it  will  fill  a  long  felt  want  in  the  best 
industrial  part  of  the  city. 

Work  is  being  done  according  to  plans  and  speci- 


Sherbrooke's  new  fire  Ntation 


THE  CONTRACT  RECORD 


1109 


fications  prepared  by  Mr.  J.  W.  Gregoire,  architect, 
Siherbrooke,  under  a  general  contract  awarded  to 
M.  M.  Royer  &  Boislard,  general  contractors,  Sher- 
brooke. 

'Jliis  new  tire  station,  which  will  be  "No.  5"  in 
Sherbrooke,  is  to  be  equipped  with  the  latest  appli- 
ances and  fire  protection  equipment.  It  is  a  solid 
brick  building,  50  ft.  wide  by  64  ft.  deep,  with  a  10  ft. 
6  in.  square,  50  ft.  high  tower,  which  is  provided 
with  a  3,600  ft.  capacity  hose  hanger  and  electric 
warmer  for  drying  the  hose  in  severe  cold  weather. 

Two  storeys  high,  the  ground  floor  will  carry  the 
fire  equii)ment,  stable  space  for  six  horses,  etc.,  while 
half  the  first  floor  will  be  used  for  office,  dormitory, 
toilet  and  store-room  for  hay,  oats,  etc.  The  other 
half  is  a  six-room  tenement  for  the  officer  in  charge 
and  his  family. 

The  building  is  planned  to  be  completed  during 
next   summer. 


Building  Show  Postponed 

Postponement  of  the  American  Building  Exposi- 
tion, Cleveland,  irom  January  4th  to  February  22nd, 
has  been  forced  by  the  failure  to  have  the  new  mun- 
icipal auditorium  completed  in  time  for  the  earlier 
date.  The  exposition  will  run  11  days  and  conclude 
on  March  4th.  It  will  demonstrate  home,  commercial 
and  factory  construction  and  equij>ment. 

.SiK>nsored  by  the  Builders'  Exchange  of  Cleveland, 
the  exposition  is  blazing  a  new  trail  in  its  particular 
field  through  its  co-toperation,  non-profit  plan  which 
furnishes  all  who  participate  their  display  opportunity 
at  actual  cost.  Only  the  exhibitors  will  derive  any 
financial  benefit  from  the  show,  as  all  profits  are  to 
be  rebated  to  them  pro  rata. 

Both  floors  of  the  auditorium  will  be  utilized  and 
the  exix>sition  will  be  the  opening  attraction. 

An  attendance  of  at  least  250,000  is  anticipated. 


Large  Coal  Handling  Plant  at  Sarnia 

Unloading  Equipment  at  the  Works  of  Imperial  Oil  Ltd.,  is  the  Latest  Development 
in  This  Class  of  Machinery — Installation  is  Completely  Canadian 


It  is  always  fascinating  to  watch  the  rapid  unload- 
ing of  a  mammoth  steamer  by  automatic  machinery, 
and  the  Imperial  Oil  Limited's  new  coal  unloading 
plant  represents  the  latest  development  in  this  class 
of  equipment.  It  is  particularly  interesting  to  Can- 
adians because  of  the  fact  that  the  design,  faibrication 
and  installation  of  the  complete  vlant  was  the  work 
of  a  Canadian  company,  and  the  automatic  machinery 
in  its  entirety  built  in  a  Canadian  factory. 

The  refinery  at  Sarnia  is  the  largest  in  Canada  and 


the  consumption  of  coal  in  the  company's  water  hogs 
and  stills  approximates  200,000  tons  annually.  The 
coal  is  received  at  the  dock  in  huge  steamers  spec- 
ially constructed  for  this  purpose,  and  carrying  car- 
goes of  6,000  tons.  This  coal  is  taken  from  the  hold 
of  the  steamer  by  movable  towers,  each  equipped  with 
an  automatic  grab  bucket  having  a  capacity  of  about 
3000  lbs.  The  hoisting  of  these  buckets  is  accom- 
plished by  direct  acting  steam  engines,  one  in  each 
tower,  and  the  operation  of  hoisting  in  each  tower  is 


Kig.  1 
Unloadini; 

toweiT" 
in  operation 
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accomplished  by  one  man  only.  The  coal  is  elevated 
a  distance  of  about  50  ft.  and  discharges  into  cable  cars 
running  on  an  elevated  trestle  for  carrying  the  coal 
across  the  railroad  tracks  and  public  street  into  the 
Imperial  Oil  yard,  where  the  coal  is  d'scharged  into 
a  large  pocket  for  distribution  to  the  various  portions 
of  the  plant  by  means  of  auto  trucks. 

Fig.  1  shows  the  two  unloading  towers  in  oper- 
ation. Each  tower  has  an  unloading  capacity  of  250 
tons  per  hour  giving  a  total  of  500  tons  for  the  two 
towers.     Fig.  2  is  a  panorama  of  the  new  coal  han- 


dling plant  showing  the  unloading  towers  at  the  left, 
and  the  auto  truck  loading  pocket  at  the  right. 

The  i)resent  plant  is  laid  out  so  that  eventoially 
the  cable  road  conveying  system  can  be  extended  a 
distance  of  about  half  a  mile,  so  as  to  deliver  coal 
direct  to  the  various  stills  and  power  plants  and  also 
to  the  storage  pile. 

The  complete  plant  was  designed,  manufactured 
and  constructed  by  the  Canadian  Mead-Morrison 
Company,  Limited. 


Hydro-Electric  Power  Development  on  the  St.  Lawrence  River 


Oeepcf'  <?^  *v  'den  \exi:  hn^ 
channeh  jc  fhaf  eAevaf'Ci 
of  lower  pool  at  Qam  Ns  / 
/5  ZOf.oo  when  dt:i^har^ 
IS    3ZOOOO  c  f  5.        I 


A  profile  of  the  scheme  suggested  by  Hugh  L.  Cooper  &  Co.,  consulting  engineers,  New  York 
and  presented  before  the  International  Joint  Waterways  Commission. 
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Extraction  of  Bitumen   from   the  Tar 
Sands  of  Northern  Alberta 

Provincial  University,  Through  the  Industrial  Research  Department,  is  Try- 
ing to  Solve  the  Riddle  Locked  up  in  the  McMurray  Bituminous  Sand 
Deposits — Important  Relation  of  the  Problem  to  Road  Building 

By  Dr.  K.  A.  (JLARK,  Houd  Kii);iiieer,  AIV)erla,  in  the  UiiiverHity  of  Alberta  Pretw  Hulletiii 


The  Industrial  Research  Department  of  the  Uni- 
versity of  Alberta  has  undertaken  the  study  of  a  sep- 
aration process  for  rechiiming  the  bitumen  from  the 
"tar  sands"  that  are  prevalent  in  certain  portions  of 
the  province. 

Bitumen  from  the  "tar  sands"  may  prove  to  be  the 
remedy  for  Alberta  muddy  roads. 

Probably  no  other  natural  resource  of  the  province 
liolds  quite  the  lure  and  fascination  for  the  public 
mind  as  the  "tar  sand"  deposit  of  Northern  Alberta. 
While  the  scramble  for  oil  fjoes  on,  and  while  we  wait 
in  expectancy  till  some  of  the  drill-hf)les  S'oin;;-  down 
all  about  us  shall  tap  some  hidden  ])etr()leum  ()()ol,  the 
"tar  sand"  depo.s^it  stands  plainly  in  view,  the  bi.i^'gest 
thing  of  its  sort  in  the  world,  for  anyone  who  passes 
to  see.  The  deposit  contains  more  mineral  oil  than 
the  whole  world  could  use  for  stmie  time  to  come.  But 
because  no  one  has  yet  discovered  the  secret  of  how  to 
take  the  f)il  awa\',  it  remains  there,  year  after  year,  un- 
molested. Many  have  looked  for  the  secret.  Samples 
of  the  "tar  sand"  ha\e  found  their  way  far  afield,  and 
many  technologists  have  given  the  material  more  or 
less  of  their  thoughts  and  attention.  But  still  the 
deposit  remains  unexploited. 

The  jirovince  of  Alberta  has  recognized  the  futil- 
ity of  waiting  for  the  development  of  this  resource 
as  the  result  of  the  efforts  of  outsiders,  and  has  de- 
cided to  shoulder  the  burden  of  her  own  jiroblem. 
The  answer  to  the  "tar  sand"  riddle  is  now 
being  .systematically  sought  at  the  University  of  Al- 
berta. The  Industrial  Research  Department  has  un- 
dertaken the  work  and  hopes  to  find  the  way  to  make 
available  the  content  of  the  "tar  sand"  which  is  of 
value.  It  hopes  to  go  further  and  fit  uses  for  it  to 
economic  conditions  in  the  province.  The  attempt 
will  be  made,  for  instance,  to  demonstrate  that  the 
"tar  sand"  bitumen  can  be  used  in  improving  the  high- 
way conditions  in  Albeita. 

10,000  Square  Miles  of  Deposits 
One  travelling  into  the  Northland  by  way  of  Mc- 
Murray and  the  Athabasca  River  can  see  the  "tar 
sands"  exposed  on  the  banks  of  that  great  waterway 
for  a  distance  of  more  than  one  hundred  miles.  The 
material  can  also  be  seen  in  the  banks  of  the  tributary 
streams.  Such  evdcnce  has  caused  ge<:)logists  to  con- 
clude that  the  deposit  must  extend  over  an  area  of  at 
least  10,000  square  miles.  By  the  action  of  water 
during  some  past  geological  age,  a  huge  bed  of  sand, 
approximately  two  hundred  feet  in  thickness,  was  de- 
posited on  a  floor  of  limestone  over  this  great  area. 
Succeeding  ages  buried  the  sand  beneath  several  hun^ 
dred  feet  or  more  of  material.  But.  in  the  mean- 
time, petroleum  from  some  source  that  the  geologist 
has  not  vet  determined,  leaked  into  the  sand  and  coat- 
ed all    the   particles  with   a   heavy   mineral   oil.     The 


bituminized  sand  bed  would  be  unknown  tf)  us  to-day 
and  safely  hidden  away  if  it  were  not  that  the  Atha- 
basca River  and  its  tributaries  had  cut  down  their 
deep  valley  trenches  through  the  covering  to  the  sand 
and  brought  it  to  view.  Most  of  the  deposit,  as  a  mat- 
ter of  fact,  is  hidden  away  under  its  heavy  overbur- 
den and  might  about  as  well  not  exist,  for  it  is  only 
the  material  that  is  uncovered  along  the  river  valleys 
that  is  ever  likely  to  be  of  any  practical  use. 

A  close  examination  of  the  "tar  sand"  shows  it  to 
be  a  dark  brown  to  black  lf)oking  material,  soft 
enough,  when  fre.sb.  and  nr)t  too  cold,  to  be  deformed 
by  the  ])ressure  of  the  fingers,  and  sticky  enough  to 
soil  them  with  the  tar.  It  has  a  decided  petroleum 
smell.  A  magnifying  glass  enables  one  to  .see  that 
each  of  the  small  sand  grains  is  surrounded  by  a  coat- 
ing of  the  sticky  oil.  This  oil,  in  a  good  sample, 
makes  up  about  one-third  the  volume  of  the  "tar  sand". 
It  represents,  however,  only  about  one-fifth  of  the 
total  weight. 

If  the  "tar  sand"  deposit  were  located  in  the  pop- 
ulated part  of  the  province,  a  certain  amount  of  it 
could  be  directly  utilized.  Similar  material  occurring 
in  certain  parts  of  California  has  'been  long  used  for 
making  pavements.  There  is  a  pavement  in  Edmon- 
ton built  for  demf)nslration  purposes  by  the  Dominion 
Department  of  Mines,  from  the  McMurrav  deposit. 
The  small  amount  of  useful  material  in  the  crude  pro- 
duct, however,  is  an  insurmountable  obstacle  in  the 
way  of  its  transportation  to  any  distance.  Since  four- 
fifths  of  the  weight  of  the  material  is  worthless  .sand 
it  is  not  hard  to  understand  that  it  will  not  take  much 
shi[)ping  charges  to  bring  the  cost  far  in  excess  of  any 
value  it  may  possess. 

Separation  of  the  Bitumen 
There  is  onlv  one  way  to  utilize  the  "tar  sands" 
economically.  Some  scheme  must  be  devised  where- 
by the  sand  and  bitumen  may  be  separated  from  each 
other  at  the  deposit,  the  sand  discarded,  and  freight 
])aid  only  on  the  bitumen  to  the  point  where  it  is 
wanted.  Many  schemes  to  accomplish  this  end  have 
been  projiosed.  and  not  a  few  have  been  tried.  Most 
of  the  schemes  fall  into  one  of  two  classes.  They 
either  aim  to  take  the  bitumen  away  from  the  sand 
by  driving  it  out  with  heat,  or  else  by  dissolving  it 
out  by  some  liquid  in  which  the  bitumen  is  soluble. 
Both  schemes  work,  but  not  economically.  The 
heating,  or  retorting,  method  is  faced  with  the  nec- 
essity of  heating  for  nothing  four  times  the  weight  of 
sand  that  there  is  of  bitumen.  Further,  all  the  bitu- 
men cannot  be  driven  out  by  heat.  Quite  an  apprec- 
iable portion  of  it  remains  and  is  destroyed.  The 
solvent  method  is  also  inconvenienced  by  the  neces- 
sity of  handling  large  quantities  of  sand,  which  makes 
it  difficult  to  prevent  loss  of  solvent  which  is  a  more 


1108 


THE  CONTRACT  RECORD 


valuable  commodity  than  the  bitumen  being  reclaim- 
ed from  the  sand. 

It  appears  that  some  new  lines  of  procedure  must 
be  thought  out  if  the  "tar  sand"  problem  is  to  be 
solved.  It  is  to  this  task  that  the  Industrial  Research 
Department  has  been  set.  Investigational  work  has 
been  proceeding  for  some  time  now,  and  with  con- 
siderable progress. 

The  research  department  does  not,  however,  pro- 
pose to  leave  the  question  when  a  separtion  process 
has  been  found.  This  would  be  to  only  half  solve 
the  problem.  It  is  useless  to  extract  the  bitumen  if 
there  is  no  use  for  it  after  it  is  extracted.  It  is  a  com- 
mon belief  that  the  "mineral  oil  that  is  present  in  the 
"tar  sand"  is  on  a  par  with  petroleum  such  as  is  ob- 
tained from  an  oil  well.  There  is  a  very  real  differ- 
ence. When  petroleum  is  distilled,  light  oils  such  as 
gasoline,  kerosene,  etc.,  pass  over,  while  the  part  left 
in  the  still  becomes  thick  and  heavy.  The  material 
in  the  "tar  sand"  is  more  like  what  is  left  of  a  petrol- 
eum after  the  distillation  process.  Unfortunately 
much  of  the  valuable  parts  of  the  original  petroleum 
that  leaked  into  the  sand  has  disappeared.  The  "tar 
sand"  will  be  a  very  unimportant  source  of  gasoline. 
The  most  of  the  bitumen  will  have  to  be  made  use  of 
in  some  other  way. 

Will  Have  Use  In  Road  Work 

The  province  of  Alberta  has  one  great  need,  and 
it  is  an  idea  of  the  research  department  that  the  "tar 
sands"  can  be  made  to  fill  it.  Alberta  needs  service- 
able rural  roads,  and  is  at  a  loss  to  know  just  how 
they  are  to  be  obtained.  It  is  not  at  all  improbable 
that  the  "tar  sand"  deposit  is  Nature's  compensa- 
tion   to   this   province    for    withholding   the    common 


stone  road-building  materials.  Alberta  is  a  province 
where  the  earth  road  in  some  form  must  be  the  pre- 
valent type.  Soil  materials  must  form  the  bulk  of 
any  road  structure  if  the  prohibitive  expense  of  im- 
ported materials  is  to  avoided.  Alberta  earth  roads 
on  the  whole,  are  fairly  satisfactory  when  they  are 
dry,  but  when  the  wet  weather  comes,  their  stability 
vanishes.  Is  there  any  way  in  which  the  earth  road 
can  be  kept  as  satisfactory  under  wet  as  under  dry 
conditions.  Some  preliminary  exjieriments  perform- 
ed in  the  research  laboratory  seem  to  indicate  that 
a  reasonably  small  percentage  of  the  bitumen,  extract- 
ed from  the  "tar  sands",  when  incorporated  into  clay- 
ey soils,  prevents  them  from  turning  soft  and  sticky 
when  exposed  to  moisture.  The  bitumen  mixes  with 
little  difficulty  into  the  wet  clay  soil.  When  the 
soil  again  becomes  dry,  it  is  found  that  its  behaviour 
toward  water  is  decidedly  modified.  Work  is  under 
way  to  thoroughly  investigate  this  effect,  and  to  as- 
certain how  much  it  can  ibe  counted  upon  to  solve  the 
earth  road  difficulties. 

The  Industrial  Research  Department  believes  that 
the  "tar  sands"  and  the  earth  road  present  phases  of 
one  big  problem,  and  that  the  solution  of  the  one  in- 
volves the  solution  of  the  other.  The  bitumen,  to 
he  made  available  for  economic  use,  must  be  separated 
from  the  sand  with  which  it  has  been  associated.  At 
the  present  moment,  however,  it  is  not  evident  that 
there  is  any  important  economic  use  which  would  take 
care  of  a  large  production  of  tar-sand  bitumen.  The 
development  of  a  method  for  utilizing  this  bitumen 
in  the  construction  of  an  economic  type  of  improved 
rural  earth  road  seems  to  offer  one  of  the  best  foun- 
dations for  the  development  of  a  "tar  sand"  industry. 


Gunite  Should  Receive  Recognition 
"in  Civic  Building  Codes 

The  High  Quality  of  the  Product  Recommends  it  as  an  Ideal  Material  Within 
Certain  Limitations  and  Definite  Provision  Should  be  Made  in 

By-laws  for  its  Use 

By  B.  C.  COLLIER,  Vice-president  and  GeneralfManager,  Cement  Gun  Co.,  Allentown,  Pa. 


Gunite,  the  product  of  the  cement  gun,  has  be- 
come so  firmly  established  as  a  material  of  high  qual- 
ity that  many  cities  are  making  definite  provision  in 
their  building  by-lav.'s  for  the  optional  or  enforced  use 
of  gunite  under  certain  conditions.  The  writer  feels 
that  there  are  sound  arguments  back  of  this  policy 
and  proposes  in  this  article  to  summarize  them  and 
note  their  significance,  particularly  as  they  might 
appeal  to  the  drafters  of  building  by-laws.  The  art- 
icle following  is,  in  fact,  a  letter  slightly  amended,  sent 
by  the  writer  to  a  committee  that  is  undertaking  a 
revision  of  the  building  code  of  the  city  of  Baltimore, 
Md.  It  is  published  here  with  a  view  to  acquainting 
other  building  departments  with  arguments  in  favor 
of  gunite.  Readers  must  appreciate  that  the  wording 
of  the  article  is  addressed  to  municipal  officials. 

Gunite  is  the  mortar  or  concrete  produced  by  the 
placing  of  sand  and  cement  under  high  pressure  (pneu- 
matic) by  the  use  of  the  "Cement-Grn,"  a  machine 
governed  in  its  principles  by  the  hydration  of  the 
material  at  the  nozzle.  This  principle  and  pressure 
results  in  the    formation    of  a  mortar    (or    concrete) 


possessing  the  characteristics  of  very  great  strength, 
waterproofness,  high  acid  resisting  qualities,  and  high 
fire  resisting  qualities.  I  shall  endeavor  to  treat  of 
these  various  characteristics  in  such  a  manner  as  to 
show  you  conclusively  that  in  allowing  the 
use  of  this  material  for  building  construction  in  your 
city  you  will  have  effected  economies  in  the  building 
industry  that  cannot  be  obtained  in  any  other  manner. 

Strength  of  Gunite 

Since  the  adoption  of  gunite  by  the  engineering 
profession,  it  has  been  a  matter  of  common  knowledge 
that  its  strength  was  far  in  excess  of  ordinary-  poured 
concrete,  but  it  was  not  until  1918  that  this  informa- 
tion could  be  so  determined  and  tabulated  as  to  allow 
for  definite  values.  When  the  U.  S.  Shipping  Board 
began  its  extensive  program  for  the  construction  of 
concrete  ships  'it  was  decided  to  establish  a  laboratory 
in  Washington  whose  sole  functions  would  be  the 
determination  of  gunite  characteristics,  and  the  au- 
thorities in  charge  co-operated  with  certain  officials  of 
the  Bureau  of  Standards,  and'  availed  themselves  of 
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the  facilities  of  the  Bureau  for  making  these  tests. 
As  a  result  of  a  large  number  of  samples  "shot"  un- 
der varying  ct)nditions,  the  coniiiressive  strengths, 
moduli  of  elasticity  and  adhesive  qualities  referred  to 
in  the  monogra[)h  prepared  by  the  writer  (Bulletin 
No.  122)  were  deduced.  The  figures  in  this  paper 
while  ai)pearing  under  my  own  name  had  the  official 
.sanction  of  the  engineers  of  the  U.  S.  Shipping  Board, 
and  were  as  a  matter  of  fact,  edited  by  them  before 
issuance. 

After  the  publication  of  this  paper  there  was  a  con- 
stant demand  from  engineers  in  all  quarters  that  these 
crompressive  values  ibe  further  confirmed  by  tests  on 
thin  slab  sections,  a  form  of  construction  for  which 
gunite  especially  lends  itself.  As  a  result  of  this  de- 
mand one  of  the  most  extensive  tests  on  slab  sections 
ever  made  was  carried  out  under  the  direct  personal 
supervision  of  Prof.  M.  O.  Fuller  of  Lehigh  Univer- 
sity, and  of  Mr.  George  E.  Strehan,  a  consulting  eng- 
ineer of  New  York  City,  who  is  author  of  the  slab 
formulae  accepted  as  standard  by  the  building  de- 
partment of  New  York.  The  separate  reports  of  both 
of  these  gentlemen  is  contained  in  our  slab  bulletin. 

Attention  is  called  to  the  fact  that  these  gentle- 
men approached  the  question  frotn  opposite  view- 
points and  reached  the  same  ultimate  conclusions,  viz, 
that  gunite  mixed  in  the  proportion  of  one  part  cem- 
ent to  three  parts  sand  (less  than  34")  has  a  safe  com- 
pressive value  of  l.SOO  pounds  per  sq.  in.  (against  the 
650  to  700  lbs.  usually  allowed  for  poured  concrete) 
and  that  a  mixture  of  one  part  cement  to  two  and 
one-half  parts  sand  produces  a  gunite  slab  with  a 
.safe  compressive  value  of  1800  pounds  per  sq.  in. 

Attention  is  called  in  this  report  to  the  small  de- 
flections and  statements  regarding  the  methods  in 
which  the  slabs  failed,  and  it  is  a  matter  of  note  that 
all  failures  were  due  to  the  pulling  apart  of  the  steel 
in  all  slabs  in  which  the  area  of  the  steel  was  less 
than  one  and  six-tenths  per  cent  of  the  area  of  the 
gunite  above  the  neutral  axis.  Observation  of  the 
tables  will  show  you  the  truly  balanced  composite 
slat)  has  percentages  ba.sed  on  this  theory. 

We,  therefore,  submit  for  your  first  consideration 
these  compressive  values,  and  call  your  attention  that 
they  also  have  been  proven  elsewhere — ^by  tests  made 
at  the  Ecole  des  Arts  et  Mercers  in  Parish  at  the  Lab- 
oratory of  the  Hydro  Electric  Power  Commission  in 
Toronto,  and  by  engineers  of  one  of  the  large  ship 
yards  in  England,  and  request  that  you  incorporate 
in  your  Code,  clauses  which  will  allow  gunite  floor 
and  roof  slabs  (and  other  members  if  desired)  in 
structures  of  all  classes  with  the  rating  of  1500 
and  1800  pounds  as  indicated  above  for  safe  work- 
ing loads.  These  slabs  should,  however,  be  re- 
stricted to  the  following  rules : 

(A)  The  reinforcement  used  should  be  incorpor- 
ated in  such  manner  that  in  no  case  should  it  be  clos- 
er that  three  quarters  of  an  inch  from  the  upper  or 
lower  surface  of  the  slab. 

(B)  This  reinforcement  shall  be  in  true  planes, 
and  shall  be  of  such  shape  that  the  smallest  opening 
between  the  strands  shall  not  be  less  than  one  and  one- 
half  inches,  and  the  largest  space  no  more  than  four 
inches  (unless  in  cases  where  sufficient  strength  shall 
be  given  to  the  direction  of  the  stress  against  bend- 
ing moment  when  the  latter  space  may  be  as  much 
as  eight  inches). 

(C)  All  adjacent  sheets  of  mesh  shall  be  lapped 
at  least  three  inches,  and  the  ends  of  sheets  shall  be 


lapped  at  least  six  inches.     All  laps  and  joints  shall 
be  tied  together. 

(D)  Vertical  surfaces  of  gunite  shall  be  applied 
to  no  greater  thickness  than  two  inches  in  one  opera- 
tion and  before  the  application  of  a  second  layer  the 
preceding  surface  shall  be  carefully  cleaned  and 
washed  down  with  water  and  air. 

Waterproofness  And  Acid  Resistance 
While  not  bearing  directly  on  the  value  of  gunite 
in  a  building  code  determination  of  values,  these  two 
characteristics  are  of  special  interest  because  of  the 
increasing  discussion  in  all  quarters  regarding  the 
question  of  the  rusting  of  the  steel  in  concrete.  As 
noted  in  our  Bulletin  No.  122,  page  13,  tests  were 
made  by  the  University  of  California  to  determine 
the  water  resisting  qualities  of  gunite.  Other  tests 
were  made  by  Fritz  laboratory,  Lehigh  University, 
and  referred  to  in  Bulletin  No.  122,  page  7.  The  acid 
resisting  qualities  are  referred  to  in  a  letter  shown  on 
the  back  page  of  our  Bulletin  114,  where  a  tank  built 
of  gunite  was  subjected  to  10%  sulphuric  acid  at  200* 
F.  for  136  continuous  days  before  the  tank  broke  down 
through  failure  at  the  corners.  Samples  of  this  tank 
which  prove  the  great  protection  that  gunite  offers  to 
steel  reinforcement  under  such  very  severe  conditions 
are  extant  today.  These  two  features  render  gunite 
especially  valuable  not  only  as  a  protection  for  con- 
crete girders  and  columns  exposed  to  the  atmosphere 
or  dampness,  but  makes  it  especially  advisable  for 
steel  encasement.  Its  use  in  the  latter  connection 
has  been  especially  marked  in  Grand  Central  Station, 
New  York  City,  where  several  million  square  feet 
of  steel  surface  is  covered  with  gunite,  and  where  a 
great  deal  of  concrete  encasement  has  been  removed 
and  gunite  substituted,  due  to  the  discovery  that  cor- 
rosion continued  underneath  the  concrete,  and  that 
gunite  prevented  this.  You  doubtless  have  noted  the 
recent  failures  of  slab  roof  of  the  kitchen  of  the 
Marlborough  Blenheim  Hotel  at  Atlantic  City,  and 
the  arch  bridge  aver  the  Miami  River  at  Dayton, 
Ohio,  both  due  to  steel  rusting  inside  the  concrete 
encasement.  (Both  of  these  disasters  have  been  des- 
cribed in  the  Contract  Record  in  recent  issues). 

Gunite  has  been  used  in  the  last  two  years  for  the 
construction  of  a  roof  over  the  nitric  and  sulphuric 
acid  house  of  the  General  Chemical  Company  at 
Marcus  Hook,  Pa.  where  concrete  tile  had  failed  in 
a  very  few  years,  and  for  the  restoration  of  the  con- 
crete girders  and  other  members  of  the  building  of 
the  Celluloid  Company  of  America  at  Newark,  N.  J., 
which  the  acid  fumes  from  the  vats  were  destroying. 

Fireproofness 

This  particular  feature  of  gunite  renders  it  of  the 
greatest  value  as  a  method  of  building  construction, 
especially  when  taken  in  connection  with  the  pre- 
viously referred  to  characteristics  of  strength  and 
imperviousness,  because  the  three  taken  as  a  whole 
result  in  the  maximum  of  safety  combined  with  the 
minimum  of  dead  load  weight  on  the  structure. 

Gunite  was  first  used  as  a  fire  protection  coating 
by  the  engineers  of  the  New  York  Central  Railroad 
at  Grand  Central  Station,  and  then  later  in  the  Wool- 
worth  Building,  New  York.  The  official  accentance 
of  gunite  in  this  connection  was  made  bv  the  city  of 
New  York  on  July  3rd.  1017.  Tests  have,  however, 
been  carried  on  recently  by  the  Underwriters'  Lab- 
oratories in  Chicago,  and  by  the  fire  testing  laborat- 
ory of  Columbia  University,  which  tests  have  definite- 
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ly  proven  the  claims  that  gunite  is  a  lire  protecting 
medium  both  for  steel  encasement,  and  for  partition 
and  exterior  walls.  Reports  on  these  tests  are  now 
being  prepared. 

You  are  doubtless  cognizant  of  the  determination 
made  by  the  Underwriters'  Laboratories  to  the  effect 
that  unprotected  steel  has  a  life,  when  under  fire  con- 
ditions and  when  subjected  to  its  designed  load,  of 
only  ten  minutes.  You  are  also  acquainted  with  the 
report  of  the  fire  committee  of  the  Concrete  Institute 
which  recommends  that  the  exterior  of  all  concrete 
girders  and  columns  shall  be  covered  with  at  least  one 
inch  of  cement  mortar  as  a  protection  against  fire. 
It  will,  therefore,  be  desira:ble  to  recommend  that  all 
buildings  will  have  the  steel  and  concrete  protected. 
In  this  connection  the  test  at  Columbia  University 
will  be  of  great  value  to  you.  Three  slabs  supported 
by  12"  steel  girders,  14"  clear  span,  were  subjected  to 
1700  deg.  I'",  for  3  hours.  The  girders  were  protected, 
with  one  and  one-half  inches  of  gunite  made  of  one 
part  cement  and  ten  jjarts  cinders  (less  than^")  rein- 
forced with  "Steelcrete"  expanded  metal  of  2"  mesh 
and  16  gauge.  The  slabs  were  respectively  6'  3"  span, 
l-yi"  thick,  reinforced  with  2->^"-9-.30  expanded 
metal,  with  a  live  load  of  40  pounds  per  square^ foot; 
a  6'  10"  span.  2-''4"  thick,  reinforced  with  2-54"-6-.40 
expanded  metal,  with  a  live  load  of  l.SO  pounds  per 
square  foot :  and  an  8'  6"  span,  2-3/4"  thick,  reinfor- 
ced with  2-)4"-6-.40  expanded  metal,  with  a  live  load 
of  150  pounds  per  square  foot.  M  the  end  oj  three 
hours  the  8'  6"  span  failed  by  a  hole  about  24"  diam- 
eter breaking  through,  due  evidently  to  the  exces.s- 
ive  heat  on  the  steel  stressed  to  20,000  pounds  per 
square  inch  in  the  slab  of  such  great  span.  The  re- 
maining two  slaibs  were  loaded  the  following  day  to  200 
I)ounds  ])er  square  foot  and  600  pounds  per  square 
foot  resjjectively  without  destroying  or  without  af- 
fecting the  supiH>rting  girders  other  than  to  slightly 
increase  the  deflection.  None  of  the  protecting  gunite 
on  the  girders  was  broken  off. 

These  tests  showed  clearly  the  advantages  offered 
by  the  use  of  gunite  sljibs,  as  their  strength  and  fire- 
proofness  is  especially  marked  in  comparison  to  con- 
crete or  other  materials  and  the  thinner  floor  or  roof 
slab  sections  made  possible  by  the  use  of  gunite  re- 
sult in  great  economies  'by  reducing  the  dead  load  on 
the    structures. 

The  tests  Imade  at  the  Underwriters  Laborator- 
ies have  been  on  vertical  walls.  The  recent  decision 
of  the  committee  appointed  by  Secretary  Hoover,  of 
which  Mr.  Ira  H.  Woolson  is  chairman,  has  formul- 
ated a  rule  for  governing  the  standardization  of  dif- 
ferent types  of  walls  which  is  about  as  follows: 

A  wall  shall  have  a  rated  fire  resisting  period 
equal  to  80%  of  the  time  during  which  it  resists  the 
transmission  of  heat  from  the  standard  1700  F.  to 
2100°  F.  on  the  exposed  side,  to  300°  F.  on  the  un- 
exposed side,  it  being  assumed  that  the  wall  shall  have 
successfully  resisted  the  passage  of  flames,  as  well 
as  having  resisted  calcination  due  to  heat,  or  the  ap- 
plication of  a  stream  of  cold  water  under  pressure 
against  the  heated  surface. 

One  wall  at  Chicago  successfully  withstood  heat 
up  to  2100°  F.  for  4>^  hours ;  and  the  other  1700°  F. 
for  one  hour,  and  water  at  60  pounds  pressure  for  ten 
minutes;  without  breaking  down  or  allowing  the  pas- 
sage of  flames.  No  tests  were  made  on  heat  trans- 
mission of  2"  slabs  at  that  time,  and  consequently 
accurate  measurements  were  made  of  this  at  Columbia, 
where  it  was  found  that  the  l-'A"  slab  did  not  show 


300°  until  101  minutes  had  ela])sed,  and  the  2-^/4" 
slab  showed  300°  at  110  minutes.  Eighty  per  cent  of 
this  time  would  mean  an  allowance  for  the  1-J4"  slab 
of  80  minutes,  and  of  88  minutes  for  the  2-^"  slab. 

The  principal  test  at  Chicago  was  on  a  fire  wall 
consisting  of  two  2"  reinforced  gunite  walls  spaced 
eight  inches  apart  and  connected  at  about  six  foot 
centers  with  a  connecting  6"  x  8"  reinforced  gunite 
stud  shot  monolithically  with  the  walls.  This  created 
a  wall  with  a  dead  air  cell  about  6'  x  8"  x  the  heighth 
of  the  panel,  and  the  ])reliminary  report  issued  by 
the  late  Mr.  W.  C.  Robinson,  vice-president  and  chief 
engineer  of  the  Underwriters'  Laboratories,  character- 
ized this  wall  as  being  better  than  12"  brick  walls 
in  resistance  to  impact,  and  e(|uivalent  to  them  in 
heat  resistance.  The  salvage  value  of  this  wall  is 
I)erhaps  greater.  It  will,  therefore,  be  apparent  to 
you  that  if  your  code  allows  the  use  oi  such  a  wall 
for  the  exterior  walls  of  first-class  buildings,  the  sav- 
ing in  dead  weight  effected  will  result  in  great  econom- 
ies to  the  builders  of  your  city,  and  at  the  same  time 
secure  fire  resisting  results  of  the  highest  value. 

It  will  also  be  api)arent  that  the  use  of  2"  parti- 
tion walls,  or  walls  of  similar  thickness  for  stair  or 
elevator  walls,  will  result  in  similar  benefits.  If  such 
allowances  are  made,  siiecifications  governing  the  at- 
tachment of  the  walls  to  the  supporting  member 
should  be  rigid,  and  provide  that  no  stud  or  support- 
ing member  should  be  sjjaced  closer  than  four  feet 
apart  and  no  greater  than  seven  feet. 


Building  Costs  Increased  by 
Action  of  the  Unions 

Continued  from  page  1100 

that  there  is  more  work  than  can  be  done  by  the- men 
on  hand.  The  result  is  that  you  can  find  bricklayers 
smoking  cigars  on  the  job.  The  employer  does  not 
dare  sack  them. 

"A  general  complaint  is  that  the  unions  close  their 
books  and  limit  the  number  of  apprentices.  A  man 
cannot  become  an  apprentice  plasterer  after  the  age 
of  19.  That  is  as  bad  a  restriction  as  I  know  in  any 
industry.  The  shop  stewards  make  marks  on  the 
windows  and  say  the  men  may  do  so  much  work  in  a 
day. 

"The  bricklayers  do  not  allow  the  employer  to  en- 
gage laborers  to  wash  down  buildings.  They  say  that 
is  their  work.  There  is  a  difference  of  $3  a  day  in  the 
wages  of  a  bricklayer  and  a  laborer. 

"The  contractor  who  put  up  the  building  for  the 
Pictorial  Review  on  Seventh  Avenue  put  paving 
blocks  in  the  floor.  Pavers  got  $2  or  $3  a  day  less 
than  bricklayers,  but  the  bricklayers  insisted  on  get- 
ting the  job,  although  the  blocks  are  wooden  blocks. 
They  got  the  job,  but  no  builder  in  New  York  has 
put  in  paving  (blocks  since  then. 

Sees  Unionism  Imperilled 

"I  am  a  believer  in  trade  unionism,  but  I  say  that 
the  destruction  of  unionism  in  this  country  will  come 
if  the  unions  continue  to  bar  out  men  and  at  the  same 
time  insist  on  employers  hiring  none  but  union  men. 
If  the  doors  are  thrown  open  to  membership  the  sit- 
uation will  right  itself. 

"The  hoisting  engineers  have  closed  their  books 
for  some  time  to  new  applicants.     All  their  members 

Concluded  on  page  1117 
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British     Columbia     Lumber    Finding 
Readier  Market  in  Eastern  Canada 

Imported  Timbers  are  in  Less  Demand  as  the  Value  of  Fir  and  Other  West- 
ern Woods  is  being  Realized — Building  By-Laws  Slow  in  Recognizing 

Superiorities  of  Douglas  Fir 


By  L.  L.  BROWN, 
British  Columbia  Lnmber  Commissioner,  Toronto 

IT  is  the  purpose  of  this  paper  to  show  something 
of  the  potential  market  existing  for  P>.  C.  woods 
in  Eastern  Canada ;  of  the  work  which  has  been 
done  in  introducing  our  woods  there,  and  to  sug- 
gest a  more  efift'ctive  medium  for  reaching  the  ultimate 
consumer,  in  the  shape  of  the  home  builder  esjjecially, 
in  the  large  centres. 

Increases  in  sales  of  lirilish  Columbia  woods  in 
Eastern  Canada  will  be  due  to  the  following  reasons : 

1.  An  increase  in  the  lulm'ber  consumption  of  that 
territory. 

2.  A  decrease  in  the  lumber  production  of  the  I'Last 
and  of  the  imports  of  foreign  lumber. 

3.  An  increase  of  the  po))ularity  of  our  woods-^ 
which  will  be  used  as  substitutes  for  more  expensive 
woods. 

I  intend  to  pass  over  the  lirst  two  ])oints  asit  is  well 
known  that  the  ])opiUation  and  industrial  size  of  East- 
ern Canada  is  growing  apace  and  that  the  supplies  of 
the  more  important  P^astern  Canadian  woods  are  be- 
coming rapidly  depleted — as,  for  example,  the  ex- 
haustion of  eastern  cedar  for  the  manufacture  of  the 
famous  Peterboro  canoe,  the  canvass  and  strip  models. 
Clear  white  ])ine  is  now  almost  imjjossible  to  obtain 
in  Ontario.  The  supply  of  oak  is  rapidly  decreasing  in 
Canada,  and  the  major  jiart  of  the  chestnut  used  in 
Canada  is  imported  from  the  United  States. 

Under  the  third  point,  however — the  popularizing 
of  our  product — a  great  deal  can  be  .said,  and  it  is  this 
work  which  the  Forestry  Branch  of  the  Provincial 
Department  of  Lands  is  concentrating  on.  We  realize 
that  we  cannot  afford  to  wait  for  the  inevitable  day 
when  the  East  will  be  compelled  to  use  our  woods. 
This  educational  work  must  ibe  done  with  the  whole- 
sale and  retail  lumberman,  the  wood  using  concerns, 
and  the  ultimate  consumer  in  the  shape  of  the  home 
builder.  A  great  deal  of  work  has  been  done  with  the 
wholesale  and  retail  lum'berman  by  the  British  Col- 
nnvbia  mill  rei>resentatives.  The  older  two  classes, 
however,  the  wood-using  industry  and  the  builder, 
have  been  to  a  great  extent  neglected. 

The  annual  consum]5tion  of  soft  wt)ods  by  the 
wood-using  industries  of  Eastern  Canada  is  approxi- 
mately 763  million  feet,  exclusive  of  pulpwood.  Prac- 
tically half  of  this  amount  is  used  in  the  Province  of 
Ontario. 

In  order  to  ])roperly  put  the  merits  of  our  woods 
before  tiie  large  industrial  concerns  of  the  eastern 
markets  a  detailed  knowledge  of  the  use  to  which  the 
wood  is  to  be  i)Ut  imust  be  obtained.  This  can  only  be 
obtained  by  detailed  study  in  each  particular  factory. 
In  introducing  our  woods  to  these  factories,  we  sjieak 
in  terms  of  tensile  stress  and  moduli  of  rupture  and 
elasticity,  for  many  of  these  large  concerns  maintain 
their  own  laboratories  and  trained  engineering  staffs. 
In  this  connection  it  may  'be  interesting  to  relate  some 
work  which  has  been  carried  on  in  connection  with  the 


engineers  of  one  of  the  large  im])lement  manufacturing 
concerns  in  Ontario.  They  had  been  for  years  very 
large  users  of  .southern  pine  pole  stock,  i.e.,  poles  for 
binders,  etc.,  and  although  they  had  at  times  used 
some  fir — when  I  ajjproached  them  they  had  definitely 
determined  to  discontinue  its  use  and  had  given  orders 
to  their  purchasing  agent  to  stop  buying  it — this  be- 
cause they  had  decided  that  southern  pine  was  strong- 
er than  fir  and  that  their  waste  in  using  the  pine  was 
less.  I  found  that  they  had  no  definite  data  in  regard 
to  either  imatter,  and  on  a|)proaching  the  getieral  man- 
ager, he  placed  the  experimental  laboratories,  together 
with  an  engineer,  at  my  disjxjsal.  and  stated  that  if  I 
could  prove  my  contentions  they  would  adopt  our 
product.  They  underto(jk  to  run  .some  pine  and  fir 
poles  through  the  factory,  and  we  watched  diflFerent 
lots  of  the.se  through  the  |)lant,  noting  the  lumber 
culled  during  each  oiieration,  together  with  the  reason 
therefor.  I  found  that  they  were  having  greater  losses 
on  the  fir,  due  mainly  to  scant  sizes — that  oft  repeated 
criticism  of  our  product — and  also  to  the  presence  of 
cross-grained  blanks.  Both  of  these  defects  could  eas- 
ily have  been  taken  care  of  at  the  mill.  It  has  been 
proved  by  strength  tests  that  a  beam  containing  spiral 
grain  with  a  slope  of  1  in  15  shows  a  decrease  in  the 
amount  of  work  to  maximum  load  of  35%  as  compared 
with  a  straight-grained  stick.  The  fault,  then  of  con- 
siderable waste — in  some  cases  as  high  as  25% — could 
easily  have  heen  avoided  by  a  proper  inspection  at  the 
point  of  shipment.  Besides  the  question  of  greater 
waste  in  fir  there  was  to  be  considered  the  point  of 
strength.  To  determine  this  the  plant  engineer  sel- 
ected jnne  jwles  while  I  selected  fir  poles  from  one 
representative  lot  as  they  went  through  the  factory. 
These  were  securely  held  at  one  end  as  in  service  and 
loaded  at  the  other  end  to  failure.  These  tests  proved 
that  the  fir  on  the  market  today  averages  more  that 
10%  stronger  than  the  same  grade  of  southern  pine, 
and  what  is  very  important,  the  fir  is  of  a  much  more 
uniform  grade. 

There  are  a  great  many  people  who  do  not  realize 
the  superior  merits  of  Douglas  fir.  If  T  told  you  that 
Douglas  fir  will  supi)ort  a  greater  dead  load  as  a  post 
or  as  a  beam  than  red  oak,  and  that  it  is  at  the  same 
time  more  endurable,  I  dare  say  you  would  be  surpri- 
sed, and  yet  such  is  a  fact.  While  studying  the  manu- 
facture of  railroad  cars  in  the  car  shojis  of  an  Eastern 
railway  recently  T  found  they  were  using  large  quanti- 
ties of  .\merican  red  oak.  Subsequently  I  mentioned 
this  to  the  master  car  builder  and  asked  him  why 
he  was  importing  red  oak  for  car  framing  when  he 
could  ibuy  British  Columbia  fir,  a  stronger  wood,  at  a 
considerable  saving.  The  upshot  of  it  all  was  that  we 
were  soon  on  the  way  to  the  Forestry  Laboratories  at 
Mcdill  University  to  try  out  the  truth  of  my  conten- 
tions. Fir  emerged  victorious  from  the  tests,  with  the 
result  that  it  has  now  been  adopted  as  standard  by 
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that  railway.  That  railway  alone  imported  over  two 
million  feet  of  red  oak  the  preceding  year,  at  a  cost  of 
more  than  $160,000 

The  railway  officials  were  very  much  surprised  at 
the  strength  of  Douglas  fir,  and  would  never  have 
changed  from  oak  to  fir  if  they  had  not  seen  the  actual 
tests.  This  result  could  only  have  been  accomplished 
by  actual  field  work.  Through  our  efforts  this  railway 
has  also  adopted  Western  hemlock  as  standard  car 
siding  and  box  car  door  framing,  and  is  trying  British 
Columbia  mountain  larch  for  car  decking.  The  in- 
crease of  our  markets  for  hemlock  is  recognized  as  a 
vital  necessity  in  order  that  it  may  be  economically 
logged  along  with  the  other  species  with  which  it  is 
found.  It  is  rather  unfortunate  that  this  admir- 
able wood  was  ever  so  named,  on  account  of 
its  Eastern  relative  of  ill  repute.  However 
it  is  being  sold  by  putting  the  accent  on  the 
Western  part  of  its  name  ,  and  in  some  cases 
under  the  alias  of  grey  fir,  etc.,  and  when  once  used  is 
proving  very  popular.  I  have  talked  to  a  number  of 
retailers  who  prefer  it  to  fir,  claiming  that  it  works 
better  and  has  not  such  a  distinct  grain. 

A  month  or  so  ago  I  learned  on  visiting  a  factory 
in  Ontario  they  were  using  Douglas  fir  staves  for  hand 
and  power  washing  machine  staves  in  place  of  south- 
ern cypress,  and  what  is  more,  after  considerable  ex- 
perience and  tests  of  the  tubs  in  service,  pronounced 
the  fir  superior.  Only  the  one  factory  of  four  large 
ones  in  Ontario  was  using  fir — now  all  of  them  are  ex- 
perimenting with  it  and  I  have  every  reason  to  hope 
will  adopt  it  as  standard.  There  are  approximately 
30,000  tubs  made  in  Canada  per  year,  consuming  two 
million  feet — all  of  which  has  heretofore  been  bought 
in  the  United  States. 

Correcting  Building  By-Laws 

Implement  manufacturers  present  a  very  large  field 
for  the  extension  of  our  markets.  One  Ontario  firm 
used  approximately  2  3/4  million  feet  of  southern  pine 
last  year.  I  hope  to  carry  out  tests  in  several  plants 
in  the  near  future  comparing  the  merits  of  southern 
pine  and  fir.  No  mere  matter  of  sentiment  will  effect 
a  change  in  this  connection,  but  we  must  show  fir  to 
have  superior  qualities  at,  at  least,  an  even  price. 
Another  important  branch  of  the  work  to  be  done  is 
that  in  connection  with  existing  building  by-laws, 
which  define  just  what  strength  factor  shall  be  used 
in  computing  the  sizes  of  members  used.  Recently 
one  of  the  largest  cities  in  Eastern  Canada  issued  a 
building  by-law  showing  the  strength  of  southern 
pine  as  approximately  50%  greater  than  Douglas  fir. 
This  was  manifestly  unfair,  and  was  corrected  after 
authoritative    information    was    produced. 

At  this  point  it  may  be  interesting  to  note  the 
magnitude  of  the  requirements  of  the  railways,  the 
largest  wood-consuming  industry  in  Canada.  Their 
requirements  come  under  the  three  main  heads  of 
ties,  bridge  and  building,  and  car  material. 

The  annual  lumber  requirements  of  Canadian  rail- 
ways are  difficult  to  obtain.  It  may  be  interesting  to 
note,  however,  that  last  year  a  railroad  with  13%  of 
the  mileage  in  Canada  purchased  nearly  28  million  feet 
of  softwood  lumber  exclusive  of  ties,  and  that  in  the 
province  of  Ontario  alone  approximately  25  million 
feet  were  used  in  the  construction  and  repair  of  rail- 
way cars.  The  latest  official  data  available  shows 
more  than  111  million  feet  per  year  of  lumber  used  in 
Eastern  Canada  in  the  manufacture  and  repair  of  rail- 
way cars.  Some  of  the  largest  railways  are  at  present 
using  only  B.  C.  woods  in  the  construction  of  box  cars 


with  the  single  exception  of  one  piece  of  oak  at  each 
end  to  absorb  the  shock  of  impact.  Of  the  ties  pur- 
chased— approximately  645  million  feet  per  year— very 
few  of  those  required  for  the  eastern  lines  have  been 
of  British  Columbia  woods.  The  Western  lines,  how- 
ever, have  used  very  large  quantities  of  our  woods  for 
this  purpose.  Of  the  bridge  and  building  material  a 
very  large  proportion  has  been  British  Columbia 
material,  and  here  it  is  gratifying  to  note  that 
practically  no  yellow  pine  is  being  brought 
into  Canada  by  the  railway  companies  them- 
selves, although  there  are  several  millions  of  feet 
annually  being  imported  by  car-building  companies. 
Car  Construction 

In  the  manufacture  of  railway  box  cars  Douglas  fir 
has  proven  to  'be  the  wood  par  excellence.  The  sup- 
porting sills  demand  long,  clear  timber  of  the  greatest 
strength  and  stiffness,  the  decking  must  present  a 
hard-wearing  surface,  the  sheathing  and  roof  boards 
must  take  paint  well  and  be  inherently  durable.  All 
of  these  properties  are  found  in  Douglas  fir.  Notwith- 
standing the  advances  which  steel  and  concrete  and 
other  substitutes  have  made,  it  has  been  found  that 
wood  is  still  the  superior  material  for  many  uses.  In 
railway  car  construction,  especially,  this  has  been 
found  to  be  the  case.  It  seems  to  be  the  censensus  of 
opinion  that  the  very  best  box  car  yet  designed  is  the 
steel  frame  car  with  wood  sheathing,  flooring  or  deck- 
ing and  roof.  These  cars  are  lighter  to  haul,  a  very 
important  item,  and  are  much  more  easily  repaired. 
Another  interesting  fact  is  that  it  has  been  found  by 
one  eastern  railway  that  coal  cars  with  wooden  sides 
last  longer  than  the  all-steel  car,  as  the  chemicals  in 
the  coal  corrode  the  steel  and  bottoms,  destroying  them 
completely  in  about  ten  years.  It  has  also  been  found 
that  a  wooden  roof  covered  with  canvas  gives  longer 
service  and  is  more  economical  than  steel  roofs  for 
passenger  and  baggage  cars. 

Douglas  Fir  in  Building  Operations 

The  University  of  Toronto  provides  a  number  of 
outstanding  examples  of  the  use  of  several  British 
Columbia  woods  in  recent  construction.  Red  cedar 
has  been  used  with  excellent  effect  in  the  Tudor  ceil- 
ing of  the  music  room  of  the  Hart  House — a  magnifi- 
cent $2,000,000  building  designed  by  Sproat  and  Rolph, 
of  Toronto.  These  architects  are  also  using  this  wood 
in  the  roof  of  a  memorial  hall  being  erected  at  Ridley 
College,  St.  Catharines.  The  electrical  building  at  Tor- 
onto University  recently  completed,  was  finished  in 
Sitka  spruce,  and  the  Anatomy  Building  under  constr- 
uction, and  Trinity  College  to  be  started  soon,  are 
to  be  finished  in  British  Columbia  fir.  It  is  also  grati- 
fving  to  be  able  to  state  that  although  last  year  the 
City  of  Toronto's  Board  of  Education  were  using 
large  quantities  of  southern  pine,  they  have  now  stan- 
dardized on  Douglas  fir,  and  that  in  the  two  million 
dollars'  worth  of  work  in  this  year's  scheme  of  build- 
ing, Douglas  fir  alone  is  specified  for  doors  and  trim. 
Douglas  fir  is  fast  becoming  standard  for  school  trim 
and  doors  all  over  Ontario,  It  is  interesting  to  note  that 
in  border  cities  of  Ontario  practically  all  interior  trim 
is  either  Douglas  fir  or  southern  pine,  whereas  in  Tor- 
onto, for  example,  there  is  a  small  percentage  of  any 
trim  used  other  than  oak  or  chestnut,  the  major  part 
of  both  of  which  woods  are  imported.  A  wonderful 
opportunity  awaits  the  proper  advertising  of  British 
Columbia  woods  for  doors  and  trim  in  the  City  of 
Toronto,  which  is  bound  to  see  a  great  building  boom, 
especially  of  small  residences,  in  the  next  few  years. 
Only  2,175  dwellings  and  two  apartment  houses  were 
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built  in  that  city  in  the  first  eight  months  of  this  year, 
in  contrast  to  4,586  houses  built  during  the  year  pre- 
ceding the  war.  It  estimated  that  Toronto  should 
build  dwellings  at  three  times  the  present  rate  for  the 
next  live  years  at  least. 

Creating  a  Demand  for  B.  C.  Lumber 

The  introduction  of  our  woods  cannot  'be  left  with 
the  average  retailer,  many  of  whom  have  interests  in 
mills  cutting  other  woods,  and  the  remainder  of  whom 
are  not  vitally  interested  in  our  progress.  To  my  mind 
the  British  Columbia  manufacturer  cannot  afford  to 
wait  for  the  eastern  retailer  to  poj)ularize  his  product. 
The  manufacturer  must  create  a  ddmand  for  his  prod- 
uct in  the  breast  of  the  ultimate  consumer.  The  man- 
ufacturers of  those  products  most  intelligently  market- 
ed in  this  country  today  appeal  direct  to  the  consum- 
er, and  do  not  depend  on  the  retailer  entirely  to  push 
their  product,  although  they  do  maintain  a  very  real 
and  helpful  co-operation  with  him.  The  manufactur- 
ers of  substitute  shingles  provide  a  very  striking  ex- 
ample of  this.  They  not  only  maintain  a  close  co- 
operation with  the  retailer  by  providing  hiin  with 
dealers'  heljxs  and  advertising  hints  and  cuts,  but  also 
by  direct  appeal  to  the  consumer  through  advertising 
in  newspapers,  farm  journals,  exhibitions  at  local  fairs, 
and  most  important,  'by  personal  calls  of  their  own 
re])resentatives.  I  daresay  there  is  scarcely  a  house 
built  in  a  city  in  Ontario  today  but  what  a  representa- 
tive of  substitute  shingles  calls  and  i)uts  forth  the 
merits  of  his  product,  to  say  nothing  of  what  he  does 
to  British  Columbia  shingles.  With  such  a  one-sided 
proposition  it  is  easy  to  imagine  why  one  sees  so  many 
substitute  roofs  in  that  territory.  It  is  a  most  remark- 
able fact  that  the  substitute  shingle  people  are  suc- 


ceeding in  selling  an  inferior  article  for  more  money. 
The  total  output  of  the  prepared  roofiing  manufactured 
in  Canada  last  year  was  valued  at  more  than  8^  mil- 
lion dollars,  apprpximately  two-thirds  the  value  of 
the  British  Columbia  shingle  output.  I  know  of  no 
more  striking  example  of  the  result  of  modern  ad- 
vertising and  selling  industry. 

It  is  the  necessity  of  such  advertising  which  I 
would  impress  on  the  timber  industry  of  British  Col- 
umbia. I  submit  that  this  advertising  should  not  take 
the  form  so  much  of  newspaper  and  magazine  advertis- 
ing as  of  personal  field  work;  that  a  staff  of  several 
men  could  be  advantageously  employed  in  the  East, 
that  in  such  a  centre  as  Toronto  at  least  one  man  could 
be  advantageously  employed  calling  on  every  builder 
and  prospective  builder,  putting  before  him  the  merits 
of  British  Columibia  lumber  and  shingles,  and  that  a 
much  larger  and  more  detailed  exhibit  than  the  present 
one  should  be  maintained  in  Toronto.  This  exhibit 
should  be  composed  of  different  rooms  such  as  a  liv- 
ing room,  dining  room,  kitchen,  etc.,  finished  in  Brit- 
ish Columbia  woods  and  completely  furnished.  How 
much  more  productive  of  results  such  a  display  would 
be  than  a  collection  of  stained  and  varnished  boards. 
It  is  very  difficult  for  a  prospective  builder  to  visual- 
ize the  effects  obtainalDle  witli  our  woods  by  looking 
at  a  piece  of  1  x  6  board,  or  a  section  of  wall  panelling. 
The  idea  of  home  carries  a  very  strong  appeal  to  every 
being,  and  I  submit  that  an  exhibit  containing  several 
rooms  finished  in  our  woods  and  properly  furnished 
will  do  more  to  popularize  our  product  than  any  other 
media,  and  at  the  same  time  go  far  to  create  a  de- 
mand for  homes.  In  the  creation  of  this  demand  the 
manufacturer  will  at  once  be  performing  a  service  to 
himself  and  a  very  great  benefit  to  the  nation. 


How  to  Select,  Install  and  Operate 

a  Concrete  Mixer 

The   Whole  Concreting  Plant  Problem  Discussed — Types  of  Machines 
and  Their  Purpose — Labor-Saving  Accessories— Care  of  Equipment 

From  "Public  Works" 


Most  experienced  operators  have  one  or  more 
favorite  makes  of  mixer,  which  are  often  replaced  by 
duplicate  orders  whenever  any  of  them  are  worn  out 
or  additional  ones  are  needed.  It  does  not,  however, 
follow  that  the  selections,  often  made  casually  at 
first,  are  the  wisest.  It  would  be  well  for  all  contract- 
ors to  pay  careful  attention  to  the  subject,  determine 
what  are  the  best  sizes  and  makes  of  mixer  for  them 
to  use,  and  why  they  should  be  used  and  govern  them-' 
selves  accordingly  in  future  purchases  of  equipment. 
In  this  way  they  can,  without  extra  cost,  make  their 
plants  conform  to  a  fixed  policy  and  have  their  mach- 
ines ultimately  standardized  and  duplicated  to  se- 
cure the  highest  efficiency  and  economy,  matters  of 
importance  to  contractors  commencing  to  accumulate 
equipment  and  gain  construction  experience  and  re- 
putation. 

Although  it  is  jiossible  to  mix  concrete  well  by 
hand,  it  is  generally  discouraged  and  often  prohib- 
ited by  specifications,  except  in  very  small  quantities 
or  in  isolated  positions  where  the  installation  of  a 
machine  would  be  very  difficult  or  expensive.  The 
facts  that  the  work  can  be  done  much  more  rapidly 
efficiently  and  continuously  by  a  machine  and  at  a 


unit  cost  greatly  below  that  of  hand  work,  and  that 
the  use  of  the  machine  eliminates  a  large  amount  of 
sometimes  unreliable  hand  labor,  make  a  mixer  the 
first  requirement  of  every  contractor.  A  concrete 
mixer  can  be  used,  not  only  to  mix  concrete,  but  var- 
ious other  substances,  especially  mortar.  These 
machines  or  modifications  of  them  are  also  successful- 
ly used  for  mixing  plaster,  fertilizer,  and  various  other 
materials. 

Types  of  Concrete  Mixers 

For  their  fullest  efficiency  continuous  mixing  ma- 
chines should  be  equipped  with  large  storage  for  ce- 
ment, aggregate  and  water  and  reliable  automatic 
measuring  and  delivering  service  and  abundant  fa- 
cilities for  continuous  distribution  of  the  fiinished 
concrete.  In  case  of  necessity  these  machines  can, 
of  course,  be  operated  intermittently  and  have  separ- 
ate measured  quantities  of  materials  passed  through 
them  as  in  an  ordinary  batch  machine,  but  such  oper- 
ation eliminates  the  special  advantages  the  machine 
is  designed  to  secure  without  giving  those  specific  to 
the  batch  machine.  .\n  early  type  of  this  machine, 
now  seldom   used,  consisted   simply  of  a  long  open 
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trough,  with  concentric  revolving  shaft  having  radial 
arms  or  blades,  pitched  to  move  the  material  from 
one  end  of  the  trough  to  the  other  somewhat  after 
the  principle  of  a  worm  conveyor. 

Another  continuous  machine  of  very  simple  con- 
struction, that  could  be  made  by  ordinary  mechanics, 
consists  simply  of  a  long  vertical  or  steeply  inclined 
chute  or  tube  provided  with  interior  baffle  plates, 
projecting  arms  or  their  equivalent.  The  materials 
being  emptied  into  a  hopper  at  the  top  of  the  mixer 
fall  by  gravity  to  the  bottom  and  in  transit  are  thrown 
from  side  to  side  and  more  or  less  thoroughly  mixed 
in  their  descent. 

Another  type  of  gravity  machine  that,  although 
used  as  a  batch  machine,  might  be  uninterruptedly 
supplied  with  measured  quantities  of  materials  and 
operated  as  a  continuous  machine  is  the  multiple 
hopper  machine,  in  which  a  series  of  hoppers  are 
vertically  super-dmposed  and  the  materials  falling 
from  one  pyramidal  or  conical  hopper  into  the  one 
below  are  more  or  less  completely  turned  over  in  the 
descent  and  are  mixed  wholly  by  the  transverse  mo- 
tion and  rolling  efifect  of  the  downward  and  side- 
ways progress  of  the  heavy  charge  moving  wholly 
by  gravity.  It  is  claimed  that  it  is  turned  over  in 
passing  through  each  of  the  three  or  four  hoppers 
to  the  receiving  hopper  below. 

These  machines  are  simple  in  construction  and  can 
be  'built  of  any  required  dimensions,  but  like  other 
gravity  machines,  cannot  provide  for  any  variation 
or  modification  in  the  manner  or  duration  of  the 
mixing.  All  gravity  machines  are  dbviously  subject 
to  the  universal  law  that  it  is  impossible  to  get  some- 
thing for  nothing  and  as  the  efficiency  of  mixing 
must  correspond  in  at  least  a  minimum  expenditure 
of  power  in  the  mechanical  operation,  it  must  re- 
quire a  certain  considerable  height  of  fall  and  very 
efficient  turning  over  appliances  to  equal  the  rolling 
and  pitching  and  kneading  effect  of  power  machines. 

Revolving  Machines 

Batch  machines  are  mostly  of  the  revolving  type, 
and  constitute  a  very  large  propoi'tion  of  all  ma- 
chines used  in  this  country.  They  generally  have  a 
capacity  of  from  %  cubic  yard  up  to  a  maximum  of 
4  or  5  yards.  They  receive  a  premeasured  quantity 
of  materials  and.  unless  cuibical,  are  equipped  with 
fixed  or  moveable  interior  blades,  projecting  from 
the  inner  surface  of  the  drum  that  are  so  arranged 
as  to  lift  and  shift  and  drop  the  aggregate  as  the 
drum  revolves,  producing  a  rolling  and  even  knead- 
ing action  that  is  very  efficient  and  usually  suffices 
for  a  satisfactory  mixture  after  10  or  more  revolu- 
tions of  the  drum  occupying  from  ]^  a  minute  to  2 
minutes  according  to  requirements,  the  average 
time  being  about  1  minute  of  actual  mixing.  In  some 
types  the  machine  is  both  charged  and  discharged 
while  in  revolution  and  in  others,  as  in  the  cube,  it 
must  be  stopped  to  receive  the  material  and  discharge 
the  concrete. 

For  several  years  efforts  have  been  made  to  mix 
concrete  by  the  forces  provided  for  its  transportation, 
especially  when  the  aggregate  is  stored  and  meas- 
ured at  a  distance  from  where  the  concrete  is  placed. 
There  is  now  on  the  market  a  machine,  mounted  on 
an  auto  truck  and  operated  by  the  regular  engine  of 
the  latter,  that  is  charged  1)y  gravity  from  elevated 
bins,  mixes  the  concrete  in  transit,  preferably  at  the 
end  of  the  route,  and  discharges  by  gravity  through 


a  chute  that  may  be  moved  by  the  truck  as  it  delivers 
so  as  to  speed  the  concrete. 

Pneumatic  Mixers 

Within  a  few  years  considerable  attention  has  been 
devoted  by  prominent  manufacturers  to  the  develop- 
ment of  pneumatic  mixing  machines  in  which  the 
concrete  shall  be  mixed  by  the  operation  of  jets  of 
compressed  air  in  a  closed  chamber.  These  have 
been  usually  operated  in  connection  with  pneumatic 
conveying  apparatus,  by  which  the  mixed  concrete  is 
forced  through  a  4  to  8-inch  pipe  to  the  required  po- 
sition in  the  forms.  Both  operatio/is  require  a  con- 
siderable amount  of  compressed  air  and  therefore  in- 
volve a  compressor  plant  that  is  expensive  to  install 
and  operate  for  mixing  purposes  alone,  so  that  the 
pneumatic  mixer  is  usually  best  adapted  to  situations 
in  which  there  is  very  little  working  room  and  it  is 
important  to  avoid  obstructions,  as  particularly  in 
small  tunnels. 

For  general  purposes  the  revolving  type  of  batch 
machine  is  satisfactory  and  several  makers  have  de- 
veloped it  to  a  high  degree  of  efficiency  and  economy, 
but  the  other  types  have  been  useful  and  will  be 
useful  when  conditions  make  them  more  convenient 
or  are  especially  suited  to  their  peculiar  features. 

Selection  of  Mixer 

Unless  it  is  recpiired  for  a  jot)  of  such  great  mag- 
nitude or  duration  that  its  execution  outweighs  all 
other  consideration,  the  concrete  mixer  should  be  se- 
lected with  a  view  to  its  future  use  on  the  character 
of  work  that  the  contractor  is  likely  tr)  undertake 
thereafter.  In  any  event  the  machines  should  be  sim- 
ple, efficient,  powerful  and  durable,  of  high  class  ma- 
terials and  workmanship  and  easily  operated.  It 
should  be  of  simple  and  sturdy  construction  and 'eas- 
ily assembled,  and  should  be  supplied  with  spare 
parts  of  any  sort  that  may  be  especialv  likely  to 
failure  or  rapid  w-ear  so  that  they  can  be  replaced 
with  the  minimum  cost  and  delav  if  necessary,  but  in 
a  first-class  machine  such  replacements  are  rare  and 
with  good  care  the  machine  will  operate  for  a  long 
time  without  danger  of  breakdown. 

It  is,  however,  advisable  that  the  machines  should 
be  all  of  one  standard  make  and  if  possible  of  only 
one  or  two  sizes,  so  that  a  few  spare  parts  may 
serve  for  the  entire  equipment  and  that  the  operators 
soon  become  thoroughly  familiar  with  the  machines 
and  their  requirements  and  are  not  confused  by  shift- 
ing from  one  machine  to  another. 

It  is  also  important  that  the  machines  be  fitted  for 
operation  with  steam,  gasoline  or  electric  power  as 
may  be  most  desirable,  and  at  present  the  gasoline 
motors  are  likely  to  be  most  convenient  and  economi- 
cal in  a  majority  of  small  or  moderate  s'ze  jobs. 

The  tendency  at  the  present  time  is  strongly  toward 
the  use  of  multiple  units  of  small  capacitv  rather 
than  of  very  large  machines,  and  the  extremely  small 
machines  down  to  a  capacity  of  ^-cubic  yard  per 
batch  are  increasingly  popular,  although  a  great 
many  machines  of  ^-yard  capacity  are  in  use.  For' 
special  work  where  a  very  large  amount  of  concrete 
is  to  be  placed  in  one  mass,  as  for  instance  in  huge 
ship  canal  locks,  great  foundations  or  enormous 
dams  where  provision  is  made  for  handling  the  con- 
crete continuously  through  chutes  or  in  large  con- 
veying apparatus,  one  or  more  especially  large  ma- 
chines are  sometimes  installed. 

Ordinarily,  however,  a  number  of  small  machines 
is  better  for  various  reasons.       They  are  carried  in 
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stock  and  can  be  quickly  purchased  and  delivered. 
They  are  very  much  lighter  and  freight  charges 
are  less.  They  are  ni(ire  easily  handled,  transported 
and  installed,  'i'liey  require  no  costly  foundations 
and  can  be  set  on  their  oyn  trucks  or  on  timber 
sills.  The  use  of  a  battery  of  mixers  is  substantially 
equivalent  to  maintaining  reserve  equipment,  since 
only  one  of  a  number  oi  mixers  is  thrown  out  of 
service  and  the  rest  may  ccmtinue  in  operation  while 
the  one  is  repaired.  They  are  far  more  flexible  and 
can  be  shifted  from  point  to  p(jint  on  the  job  or  when 
the  bulk  of  the  wofk  is  done  a  part  of  them  can  be 
moved  and  put  on  other  work;  they  can  be  easily 
moved  so  as  to  receive  aggregate  directly  as  it  is 
brought  to  the  site.  They  are  more  saleable  at  the 
close  of  the  job  and  have  a  higher  cash  value  than 
large  machines. 

Moveable  Mixing  Plants 

The  smallest  size  machines  are  frequently  mounted 
on  wheels  so  that  they  can  be  easily  moved  by  hand 
for  moderate  distances  over  level  ground.  They 
may  also  be  placed  on  skids  that  serve  not  only  to 
shift  them  from  place  to  place,  but  answer  as  settings 
for  them  while  in  operation. 

For  special  purposes  a  small  machine  has  been 
mounted  on  a  motor  truck  equi])ped  with  storage  for 
cement,  water  and  aggregate  for  a  few  yards  of  con- 
crete and  is  thus  quickly  availal^le  for  operations  at 
any  remote  place  or  for  immediate  repair  or  urgent 
service  of  any  kind,  carrying  all  of  the  necessary 
equii>ment  fcjr  doing  a  small  job  with  a  crew  of  men 
that  accompany  the  trucks  and  are  not  required  to 
wait  for  delivery  of  machinery  or  material.  In  case 
the  job  requires  more  concrete  than  the  supply  from 
the  storage  on  the  trucks  the  quantity  can  easily  be 
doubled  or  trebled  by  hauling  it  on  a  trailer  or  by  a 
service  truck  provided  for  the  sjjecial  purpose. 

Whenever  a  considerable  amount  of  work  is  done 
on  the  waterfront  it  is  generally  desirable  to  install 
the  mixer  or  mixers  on  one  or  more  barges  that  can 
easily  be  fitted  with  loading,  unloading  and  hoisting 
apparatus  and  very  readily  shifted  from  point  to 
point  with  only  a  few  feet  at  once  to  keep  within  the 
most  convenient  distance  of  the  work  in  order  to  de- 
liver the  concrete  directly  to  it  by  derricks  or  by 
spouting.  The  barge  may  have  storage  for  a  con- 
siderable amount  of  cement  and  aggregate,  but  is  fre- 
quently provided  only  with  small  service  hoppers 
that  are  filled  from  a  material  scow  alongside,  which 
can  be  replaced  as  often  as  necessary  and  enable  the 
small  hoppers  to  always  provide  immediately  supplies 
by  gravity  to  the  mixers. 

Similarly  traveling  ])lants  may  be  installed  on  shore 
and  have  a  platform  on  which  the  mixer  is  set  with 
service  storage  bins  alongside  and  usually  the  derrick 
to  maintain  the  latter  filled  with  aggregate,  the  whole 
equipment  being  easily  moved  on  a  broad  gauge  track 
as  required.  An  equivalent  of  arrangement  is  pro- 
vided by  the  installation  of  the  mixer,  storage  bins 
and  loading  and  unloading  apparatus  on  a  railroad 
car  that  may  be  supplied  with  aggregate  from  tenders 
brought  alongside  or  in  the  same  train  with  it  and 
served  by  hand  or  jKiwer. 

Charging  the  Mixer 

Large  mixers  are  generally  permanently  established, 

at  least  during  the  duration  of  a  job,  on  a  concrete 

or  heavy   timber  foundation   and  receive   the  cement 

and  aggregate  through  the  fixed  charging  hopper  into 


which  the  materials  are  delivered  by  batch  boxes  or, 
preferably,  by  gravity  through  chutes  from  stcjrage 
bins.  The  cement  being  sometimes  added  in  the 
same  maimer  or  emptied  by  hand  from  bags  into  the 
charging  hopper  on  top  of  the  aggregate. 

Smaller  machines  are  generally  equipped  either 
with  a  loading  platform  or  a  power  loader.  The 
price  of  the  machine  with  the  loader  equipment  used 
to  be  35  or  40  per  cent  less  than  that  with  the  power 
loader.  While  the  use  of  the  power  loader  on  the 
other  hand  increases  the  <jutput  of  the  machine  from 
20  to  30  per  cent  and  may  generally  be  considered 
more  efficient  and  economical  than  the  platform  load- 
er for  an  output  of  50  yards  or  more  daily.  Either 
type  of  machine  can  be  served  by  wheelbarrows, 
hand  carts,  trucks,  batch  boxes,  or  by  batch  boxes  or 
buckets  handled  by  a  derrick  or  other  hoisting  ap- 
paratus. The  use  of  the  platform  makes  more  hand- 
work and  increases  the  probability  of  lost  time  and 
obstruction  that  is  expensive  and  reduces  the  output 
of  the  machine. 

When  the  power  loader  is  used  the  aggregate  is 
dumped  into  it  from  the  ground  level  and  there  is 
plenty  of  apace  for  its  delivery  and  the  removal 
of  the  empty  containers  without  delaying  the  work. 

The  importance  in  having  the  machines  so  ar- 
ranged as  to  maintain  a  constant  operation  is  very 
great  and  is  greater  the  larger  the  proportion  of 
hand  work  involved  or  of  expensive  equipment  used 
for  serving  it.  The  probability  of  lost  time,  delay 
and  obstruction  for  a  small  machine  is  much  less 
than  for  a  large  one. 

Time  Schedule 
For  instance,  a  1-bag  machine  will  require  about 
5  wheelbarrow  loads  of  cement,  sand  and  broken 
stone  for  each  charge  and  if  this  is  wheeled  to  the 
loading  platform  to  make  delivery  it  will  take 
at  least  35  seconds,  which,  plus  a  minimum  net 
mixing  time  of  30  seconds  and  10  seconds  for  dis- 
charge, makes  a  total  of  75  seconds  minimum  for  7 
cubic  feet  of  concrete.  If  the  same  machine  has 
a  power  loader  it  may  be  filled  and  elevated  while 
the  concrete  is  being  mixed  thus  cutting  the  time 
nearly  50  per  cent  and  almost  doubling  the  output 
of  the  machine.  With  larger  machines  the  advantage 
of  the  power  loading  is  still  greater  because  there  is 
more  danger  of  obstruction  of  the  hand  loading. 

Wheelbarrow  Charging 

When  the  mixer  is  charged  by  wheelbarrows  great 
care  should  be  taken  to  arrange  the  relative  position 
of  the  different  materials,  the  mixer,  and  the  finished 
concrete  delivery,  so  that  no  ojieration  will  obstruct 
any  other  operation  and  that  all  of  them  may  go  on 
in  a  regular  continuous  cycle.  Each  man  should 
be  trained  to  perform  a  single  duty  with  the  fewest 
possible  motions  and  to  keep  in  time  with  the  rest, 
and  if  any  part  of  the  work  is  exceptionally  severe 
the  men  should  take  turns  in  performing  it  for  a 
short  time,  and  then  be  succeeded  by  other  men,  and 
so  on.  A  competent  foreman  should  be  constantly 
in  attendance  watching  all  the  operations  and  pro- 
viding an  immediate  remedy,  if  there  is  any  sign 
of  congestion,  or  delay  and  replacing  a  clumsy  or 
inefficient  man  or  a  broken  wheelbarrow  without  de- 
lay. 

The  most  advantageous  arrangement  is  to  have  the 
sand  and  broken  stone  supplies  on  opposite  sides  of 
the  mixer  and  at  a  slight  elevation  above  the  charg- 
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ing  platform  and  to  establish  a  loop  connecting  them 
and  the  machine,  allowing  the  sand  and  gravel  and 
stone  to  be  taken  alternately  to  the  machine,  dumped 
and  the  wheelbarow  passed  on  to  the  other  storage 
pile,  reload  and  come  back  and  so  on,  thus  making 
no  empty  trips,  and  never  turning  around  or  delay- 
ing at  the  machine.  If  this  is  impracticable  the 
wheelbarrows  should  pass  continuously  over  the  plat- 
form, leaving  it  on  the  opposite  side  to  their  entrance 
and  not  obstructing  hy  turning  around  or  passing. 

Capacity 

When  properly  installed  and  operated  a  mixer 
of  ^-yard  capacity  is  generally  ample  for  mixing  1,000 
yards  of  concrete  or  for  an  output  of  150  yards  or 
less  for  each  8-hour  shift.  For  special  cases  or  very 
large  work  the  number  or  size  of  the  machines  or 
both  should  be  increased.  Great  care  should  always 
be  taken  to  arrange  for  the  maximum  efficiency  of 
the  machine  by  removing  the  concrete  as  rapidly  as 
it  is  mixed. 

For  large  quantities  of  concrete  it  usually  pays 
to  provide  elevated  storage  so  that  the  mixer  can 
be  charged  by  gravity,  an  operation  which  only  takes 
a  few  seconds  and  enables  the  machine  to  be  run 
at  a  maximum  speed  of  nearly  or  quite  one  batch 
per  minute. 

Accurate  Proportioning 

It  is  of  great  importance  that  the  proportion  of 
aggregate  and  cement  and  water  should  be  correct 
and  that  the  mixing  should  be  thorough  and  suffici- 
ently continued,  but  unduly  prolonging  it  is  of  no 
material  advantage.  These  features  are  usually  looked 
after  by  the  engineer  or  his  inspector,  who  should 
be  earnestly  and  conscientiously  supplemented  by 
the  contractor  and  his  foreman,  who  will  never  derive 
any  ultimate  profit  by  attempts  to  skin  the  mixture, 
to  curtail  the  time  of  mixing,  to  make  it  too  wet  or 
in  case  of  cost-plus '  work  to  add  too  great  propor- 
tion of  cement. 

If  the  job  is  one  in  which  the  contractor  is  re- 
ponsible  for  proportions  and  qualities  he  should  take 
special  pains  to  secure  uniform  and  properly  graded 
aggregate  and,  if  necessary,  to  mix  it  in  order  to  get 
maximum  density  of  output,  which  may  require 
changing  the  mixture  from  time  to  time  if  the  quality 
of  his  materials  varies.  The  amount  of  water  re- 
quired is  also  likely  to  vary  with  differences  in  the 
aggregate  and  even  with  weather  conditions  and 
should  be  carefully  watched  and  regulated. 

Automatic  Devices 

The  water  should  be  admitted  to  the  mixer  through 
some  sort  of  automatic  device  of  which  many  are 
manufactured  and  others  can  easily  be  installed  by 
the  contractor  with  home-made  appliances.  The  prin- 
cipal requirements  are  to  have  tanks  that  can  be 
filled  with  accuracy  to  any  given  measurement  while 
the  concrete  is  being  mixed  and  can  be  very  rapidly 
discharged  when  the  aggregate  is  placed  in  the  mixer. 
The  filling  of  the  water  tanks  can  be  easily  accom- 
plished by  an  ordinary  float  valve,  ball  cock  or  over- 
flow, and  the  water  can  be  discharged  into  the  mixer 
either  by  tilting  mechanism  or  generally  by  any  kind 
of  a  quick  opening  valve. 

In  order  to  secure  a  prescribed  amount  of  mix- 
ing there  has  been  placed  on  the  market  a  mixer 
meter,  which  when  attached  to  the  driving  gear  of 
the  machine  and  properly  adjusted  and  sealed,  counts 


the  number  of  revolutions  of  the  drum  and  locks  the 
gear  so  that  the  drum  cannot  be  stopped  or  the  con- 
crete discharged  until  after  the  prescribed  number 
of  revolutions  have  been  made,  notice  of  which  is 
given  by  a  gong  or  other  signal.  These  meters  are 
available  on  the  market,  and  an  ingenious  contractor 
or  his  mechanic  can  easily  prepare  a  homemade  de- 
vice that  will  register  the  number  of  turns  or  will 
at  least  sound  the  alarm  after  a  certain  number  of 
revolutions  have  been  made.  Such  an  apparatus  is 
well  worth  while,  both  for  the  engineer  and  the 
contractor.  Various  more  or  less  obvious  devices 
besides  boxes,  have  been  successfully  used  for  rapid 
and  even  automatic  measurement  of  sand,  stone  and 
cement.  Usually  they  are  arranged  in  connection 
with  delivery  by  gravity  from  hopper  to  mixer.  A 
simple  and  effective  one  is  substantially  two  hori- 
zontal sliding  gates  set  far  enough  apart  in  a  vertical 
chute  to  enclose  between  them  the  required  volume 
for  one  batch  and  both  are  connnected  to  the  same 
operating  lever  that  one  is  always  open  when  the 
other  is  closed. 

Removal  of  the  Mixed  Concrete 

All  of  the  pains  taken  to  select,  install  and  op- 
erate the  mixer  will  be  of  little  avail  if  arrange- 
ments are  not  made  for  removing  the  concrete  as 
rapidly  as  it  is  needed  or  as  it  can  be  delivered  by 
the  machine.  This  is  done  most  positively  and  con- 
tinuously when  the  machine  can  be  placed  at  such  an 
elevation  that  it  delivers  directly  into  a  chute  through 
which  it  is  spouted  to  the  required  position,  the  lower 
part  of  the  chute  or  if  necessary  all  of  it  being  move- 
able so  as  to  distribute  the  concrete  as  required.  This 
is  often  available  in  pit,  trench  and  foundation  work, 
in  sewer  work  and  the  like.  For  work  above  ground 
level  approximately  similar  results  can  be  obtained 
by  the  use  of  a  hoisting  tower  and  spouting  by  which 
the  concrete  can  be  lifted  to  a  maximum  height  of 
200  or  300  feet  and  delivered  to  any  point  within 
a  radius  as  large  or  larger  than  the  elevation  above 
the  point  of  delivery. 

Large  quantities  of  concrete  can  also  be  handled 
by  delivering  it  directly  from  the  mixer  to  side  or 
end  dump  cars  on  an  industrial  track  high  enough 
to  enable  them  to  dump  directly  into  the  forms  and 
arranged  so  as  to  return  on  a  loop  and  always  have 
an  empty  car  ready  to  receive  the  concrete  as  soon 
as  a  loaded  car  is  moved  away. 

If  circumstances  do  not  permit  the  cars  to  place 
the  concrete  in  the  forms,  flat  cars  may  be  used 
carrying  1,  2,  3,  or  4  buckets,  and  the  latter  may  be 
removed  from  the  cars  and  swung  to  position  and 
dumped  as  required  by  derricks,  cableways,  loco- 
motive cranes  or  their  equivalent.  The  mixer  may 
also  be  served,  as  is  often  the  case  on  smaller  jobs, 
directly  by  the  same  derrick  that  handles  the  con- 
crete buckets  to  position,  returns  them  and  often,  at 
intervals,  is  able  to  fill  the  charging  bin  or  handle 
aggregate  directly  to  the  charging  hopper  providing 
the  amount  of  concrete  is  comparatively  small,  so 
that  one  derrick  can  even  unload  cars,  reclaim  from 
storage,  fill  overhead  bin  and  directly  supply  the 
mixer. 

Ordinarily,  however,  if  the  job  is  of  considerable 
size,  a  special  derrick  with  clam  shell  buckets  required 
for  unloading  cars,  loading  the  service  bin  or  hand- 
ling direct  to  the  charging  hopper,  and  another  der- 
rick will  be  kept  busy  handling  the  buckets  of  con- 
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Crete.     A  cableway  may  also  be  arranged  to  handle 
either  aggregate  or  concrete,  or  both. 

Belt  Conveyors 

Kor  very  large  and  iniportaul  pieces  of  work  belt 
ccjuvi-yors  are  sometimes  frequently  installed  to 
handle  the  aggregate  during  the  unloading,  storage 
and  reloading  processes  and  to  deliver  it  to  the 
service  hopper.  They,  of  course,  require  to  be  loaded 
at  the  initial  point  and  have  a  tremendous  capacity 
when  kept  continuously  in  operation  at  full  speed, 
but  are  costly  to  install  and  are  not  as  fiexible  as  a 
railroad  or  derrick  system.  Belt  conveyors  have 
also  been  used  on  rare  occasion  for  delivering  con- 
crete from  the  mixer  to  the  forms.  Their  capacity 
is  almost  unlimited,  but  they  are  not  available  for 
as  many  other  purposes  as  are  derricks  and  indus- 
trial tracks  and  cars. 

Concrete  should  not  be  delivered  in  large  quantities 
or  to  great  distances  by  wheelbarrows  and  carts  or 
trucks,  which  are  meant  for  very  small  work  or 
under  special  conditions  or  in  case  conditions  war- 
rant the  establishment  of  a  central  storage  and  mix' 
ing  plant  from  which  concrete  can  be  distributed  to 
constantly  shifting  points  at  a  considerable  distance 
by  motor  trucks,  in  this  case  special  pains  must  be 
taken  to  insure  the  prompt  delivery  of  the  concrete 
and  to  see  that  it  does  not  suffer  segregation  from  the 
vibration  and   shaking  in   transportation. 

Highway  Concreting 

The  use  of  concrete  for  the  use  of  foundations 
and  for  the  wearing  surface  of  city  and  town  pave- 
ments and  rural  highways  as  well,  has,  in  a  very  few 
years  become  widespread  and  important;  many 
hundreds  of  miles  of  such  work  have  been  con- 
structed and  hundreds  more  are  to  be  built  as  fast 
as  possible,  and  millions  of  dollars  are  at  this  time 
available  for  such  work  that  is  strongly  urged  to  give 
relief  to  unemployment  and  stimulate  general  con- 
struction. 

It  is  entirely  possible  to  accomplish  this  work  with 
ordinary  concrete  mixing  machines,  but  much  better 
economy  and  greater  rapidity  is  attained  by  the  use 
of  special  paving  machines  that  have  been  very  rapid- 
ly   developed    for    this    purpose   and    are    large,    self 
contained    locomotive    machines    of    high    efticiency. 
They  are  now  to  be  had  mounted  on  traction  wheels 
or  caterpillar  traction  so  as  to  move  over  the  sub- 
grade   from   place   to   place   under   their  own   power 
and  are  provided  with  power  loaders  operated  by  the 
mixer  engine,  and  with  a  distributing  boom  or  chute 
and  travelling  bucket  that  deposit  the  concrete  ap- 
proximately in  position  as  the  mixer  advances.  These 
machines  are  provided  with  small  derrick  booms  com- 
petent to  unload  batch  boxes  and  deposit  them  in  the 
elevating  hopper  with  which  the  drum  is  charged  the 
moment  the  mixed  concrete  is  delivered  to  the  bucket. 
One    of    the    machines    properly    handled    will    build 
several  miles  of  18-foot  highway  in  one  season  and 
when  worked  to  its  capacity  is  a   very  satisfactory 
investment   for   the   contractor,   especially   if   he   has 
many  miles  of  road  to  build,  a  condition  that  is  more 
and  more  favored  by  the  authorities  letting  the  work. 
Care  of  the  Machine 
A  concrete  mixer  is  usually  subjected  to  about  the 
most  severe  service  of  any  kind  of  contractors'  plant, 
and  most  of  the  standard  makes  are  so  sturdy  that 
with  occasional  cleaning  and  faithful  oiling  they  en- 


dure for  months  or  even  years,  with  very  little  re- 
pairs. Occasionally  a  gear  may' break  or  the  ring  on 
which  the  drum  is  supported  may  become  worn  or 
injured,  but  it  is  only  necessary  to  keep  new  parts  in 
reserve  and  carefully  follow  the  maker's  simple  in- 
structions to  maintain  the  machine  in  good  working 
order  with  little  or  no  expense.  Care  should  always 
be  taken  to  wash  the  machine  thoroughly  at  the  close 
of  work  for  the  day  to  prevent  any  of  the  concrete 
from  setting  in  the  drum  and  to  keep  the  exterior  of 
the  machine  and  buckets  and  chute  thoroughly  clean 
at  all  times  when  not  in  service. 

Sometimes  difficulty  is  experienced  with  the  ma- 
chine slopping  or  it  may  not  always  discharge  rapid- 
ly and  completely,  but  these  troubles  are  likely  to  be 
due  to  the  consistency  or  proportion  of  the  concrete 
or  to  the  speed  of  operation,  and  can  generally  be 
quickly  remedied  by  intelligent  adjustment  or,  at  the 
worst,  by  appealing  to  the  manufacturer,  who  is 
always  ready  to  prescribe  for  a  sick  machine  or  to 
instruct  the  contractor  or  his  forces  in  the  case  and 
operations  so  as  to  secure  the  best  results. 

Given  enough  work  to  do  and  reasonable  care  and 
intelligence  in  selecting,  installing  and  operating  the 
machine  so  that  there  is  a  minimum  of  waste  of  time, 
labor  and  material,  a  concrete  mixer  can  hardly  fail 
to  be  as  profitable  and  .satisfactory  as  it  is  indispensa- 
ble to  a  general  contractor. 


Building  Costs  Increased  by  Action  of 
Unions 

(Concluded  from  page  1110) 
are  over  50  years  of  age  and  no  attempt  is  made  to 
get  new  members 

'"When  the  alterations  to  a  building  are  to  cost 
more  than  $5,000  an  engineer  is  required  to  run  the 
house  elevator.     That  is  unnecessary  and  expensive." 

Joseph  E.  Donohue,  delegate  of  the  Portable  Hoist 
ing  Engineers'  Union  was  examined  and  said  that  the 
membership  of  the  union  at  the  present  time  is  326, 
that  ten  years  ago  the  membership  was  between  300 
and  350.  He  admitted  that  as  building  requirements 
increased  the  membership  of  his  union  decreased 
slightly.  He  denied  that  the  union  had  not  taken  new 
members  in  years  and  declared  that  in  the  last  year 
and  a  half  the  union  had  added  from  twenty-five  to 
fifty  to  its  membership  list.  The  hoisting  engineers 
are  paid  $10  a  day. 


Incorportation 

Williams  Engineering  Company,  Limited,  with  head  office 
at  Winnipeg,  capital  $50,000,  to  carry  on  a  general  contraetiiig 

and  engineering  business. 


Drop  in  Cement  in  Toronto 

Building  supplies  prices,  in  general,  remain 
practically  the  same  this  week,  the  only  changes 
worthy  of  mention  being  a  further  drop  of  25 
cents  per  bbl.  on  cement,  in  car  load  lots,  bring- 
ing the  price  down  to  $3.90,  and  an  increase  in 
the  price  of  plain  red  oak  flooring  from  |1>5.00 
to  $140.00  per  M.  The  drop  in  the  price  of  cem- 
ent does  not  take  effect  on  orders  for  less  than 
car  lots. 
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A  House  Plan  Suggestion 

One  of  a  Series  of  Designs  Presented  From  Time  to  Time  in  the  Contract  Record 


The  attractive  home  illustrated  in  this  article 
has  just  l)een  completed  for  Mrs.  Marry  Knight, 
on  Bayfield  Crescent,  Toronto.  It  is  evident, 
from  the  photograj^h,  that  it  is  developed  along 
the  lines  of  the  stucco  type  that  is  so  much  in 
vogue  at  the  present  time,  the  construction  being 
solid  'brick  throughout  with  stucco  facing.  The 
appearance  of  the  structure  will  be  considerably 
enhanced  by  the  addition  of  shutters  on  all  win- 
dows. At  the  time  of  the  taking  of  the  photo- 
graph this  had  not  been  done. 

The  house  is  of  two  storeys,  containing  nine 
rooms.  The  chief  feature  of  the  layout  is  a  large 
living  room,  15  ft.  9  in.  by  28  ft.,  located  across 
the  entire  front  of  the  house.  The  front  entrance 
opens  through  a  small  vestibule  directly  into  this 
living  room,  a  design  that  dispenses  with  the 
necessity  of  a  hall.  The  dining  room  opens  off 
the  living  room  through  large  sliding  doors  and 
connects  on  the  other  side  with  a  sim  room  at 
the  back  of  the  house.  The  kitchen  adjoins  the 
dining  room  and  access  is  also  made  to  the  living 
room  through  a  small  rear  hall.  One  of  the  fea- 
tures that  seems  to  be  greatly  in  favor  in  medium 
size  houses,  and  which  is  included  in  this  resi- 
dence, is  a  small  breakfast  room,  adjacent  to  the 
kitchen.  Both  back  and  front  doors  are  i)rovide'd 
the  latter  opening  from  the  living  room  through 
two  landings  to  the  upper  hall. 

A  study  of  the  second  floor  layout  discloses 
four  bed  rooms  of  ample  dimensions  each  with 
closet   space   and    each   entered   directly   from   a 
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straight  simple  hallway,  in  which  a  linen  closet 
is  provided.  A  bathroom,  tiled  and  equipped 
with  the  most  up-to-date  fixtures,  is  centrally 
k>cated,  so  as  to  be  easily  accessible  from  all 
bedrooms. 

In  the  basement,  a  large  play  room  or  billiard 


room  is  provided  for.  The  boiler  for  the  hot 
water  heating  system  is  oil  burning  and  dis- 
penses with  the  necessity  for  extensive  coal  stor- 
age space.  The  architect  was  Mr.  F.  K.  Hyslop, 
of  Toronto. 


1 


THE  CONTRACT  RECORD 


1119 


FAVOR  PAVING  BLOCKS     . 

In  their  work  of  rehabilitation  of  the  railway  sys- 
tem, the  Toronto  Transportation  favored  the  use  of 
paving  blocks,  particularly  on  main  streets  and  at 
intersections.  Brodies,  Ltd.,  Bleury  St.,  Montreal, 
supplied  a  large  number  of  these  blocks,  aggregating 
some  600,000  in  all. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  recent  severe  weather  in  Saska^tchewan  has  resulted 
in  the  closing  down  of  all  road  work  throughout  the  pro- 
vince for  this  season. 

The  new  $200,000  bridge  on  the  Dundas  road  from  To- 
ronto to  Hamilton,  over  Sixteen-Mile  Creek,  has  been  com- 
pleted and  was  ofilicially  opened  yesterday. 

The  civic  works  department,  at  Toronto,  spent  $10,993, 
337  in  the  first  eleven  months  of  this  year,  as  compared  with 
$9,501,286  in  the  same  period  last  year,  according  to  the  in- 
terim report  of  Works  Commissioner  Harris  issued  recently. 

I'rof.  Lewis  T.  Rutledge,  of  Queen's  University,  King- 
■ston,  Ont.,  addressed  the  Montreal  Branch  of  the  Engineer- 
ing Institute  of  Canada  on  the  subject  "Professor  Einstein's 
Theory  of  Relativity  and  Gravitation",  at  a  recent  meeting  of 
that  body. 

As  a  means  of  relieving  the  unemployment  situation  in 
Ontario,  a  start  has  been  made  on  the  Ontario  end  of  the 
Kenora-Winnipeg  Highway,  which  will  eventually  form  the 
main  highway  link  between  the  two  provinces.  Work  was 
commenced  at   Keewatin,   Ont. 

The  large  winter  fair  building,  at  Brandon,  Man.,  has 
been  completed  with  the  exception  of  a  few  minor  details 
of  interior  work.  The  contractors,  Messrs.  Carter-Halls-Al- 
dinger-Co.,  of  Winnipeg,  completed  the  construction  work 
two  weeks  ahead  of  the  schedule  time. 

The  plant  of  the  Canada  Cement  Company,  at  Port 
Colborne,  Out.,  has  been  closed  down  for  repairs  this  month. 
.About  fifty  per  cent  of  the  employees,  however,  have  been  re- 
tained to  assist  in  the  repair  work.  It  is  expected  opera- 
tions will  be  resumed  about  the  first  of  the  year. 

The  Builders'  Exchange  at  Montreal  has  refused  the 
demands  of  the  District  Council  of  Carpenters  &  Joiners 
for  a  75  cent  rate,  44-hour  week,  "closed  shop"  conditions 
and  the  right  to  strike.  Carpenters,  it  is  claimed,  can  be 
obtained   at   wages  considerably   below   those  asked   for. 

A  fire  at  Port  Weller,  Ont.,  recently,  destroyed  consid- 
erable plant  and  material,  including  a  mixer  and  seven  cars 
of  cement  for  use  on  the  Welland  Ship  Canal  construction 
work.  One  hundred  and  fifty  workmen  are  out  of  employ- 
ment, as  a  result,  until  the  damage  is  repaired. 

Fire  losses  in  Canada  during  the  week  ended  December 
7  are  estimated  by  the  Monetary  Times  at  $457,500,  compared 
with  $258,500  the  previous  week.  Fire  losses  in  Canada  in 
November  were  $1,818,750,  compared  with  $2,199,700  in  Oc- 
tober, and   with  $2,769,800  in    November   last   year. 

The  municipality  of  Verdun,  P.  Q.,  recently  passed  a 
by-law  authorizing  a  loan  of  $50,000  for  public  works  and 
improvements.  This  money  will  be  spent  on  new  pumps  for 
the  water  works  department,  motor  machinery  for  fire  sta- 
tions, additions  to  pump  house  No.  1  and  for  the  opening  of 
new  streets. 

.\  recent  statement  is  to  the  effect  that  work  will  be  com- 
nvenccd   on    the   proposed    new    $1,500,000    hotel   at    London, 


Ont.,  in  the  very  near  future.  The  hotel  will  be  situated  at 
the  corner  of  Richmond  and  FuUerton  streets  and  will  contain 
about  300  rooms.  Messrs.  Anglin-Xorcross,  Limited,  of 
Montreal,  are  the  contractors. 

The  Dominion  Steel  Products  plant,  at  Brantford,  Ont., 
recently  closed  down  temporarily.  The  reason  given  is  that 
stock  has  accumulated  to  such  an  extent  that  manufacturing 
operations  will  have  to  be  suspended  for  a  period  in  order  to 
dispose  of  some  of  the  surplus.  About  200  men  are  affected 
by  the  shutdown. 

Mr.  Justice  Bruneau,  of  Montreal;  recently  handed  down 
a  judgment  which  set  aside  the  city's  claim  of  exemption 
from  obligations  imposed  by  the  Workmen's  Compensation 
.'Vet,  in  an  action  brought  by  John  Daly,  a  civic  employee, 
for  compensation  for  injiuries  sustained  while  employed  on 
the  city's  paving  work.  According  to  an  amendment  to  the 
Act,  corporations  are  now  included  in  the  list  of  employers 
liable  under  the  Act 

The  Mason  Contractors'  Association  of  the  United 
States  and  Canada  met  recently  in  convention  at  London, 
Ont.,  and  elected  the  following  officers  for  the  coming  year: 
Mr.  Robert  Gillespie,  of  St.  Louis,  Mo.,  (re-electedj  president; 
W.  H.  McGarvey  of  Cincinnati,  secretary-treasurer;  Harry 
Fenton,  of  IndianapoHs,  counsellor;  Harry  Jennings,  of  To- 
ronto, vice-president  for  the  Province  of  Ontario.  The  As- 
sociation decided  to  hold  next  year's  convention  at  Col- 
umbus, Ohio. 

The  first  "get-together"  conference  of  the  Association 
of  Professional  Engineers  of  Alberta  was  held  recently  in 
Calgary.  Mr.  R.  A.  Brown,  president  of  the  association, 
was  the  chief  speaker.  He  defined  the  ethics  and  standards 
of  the  profession  and  outlined  the  qualifications  necessary 
to  become  an  engineer.  Professor  Wilson,  of  the  Univer- 
sity of  Alberta,  registrar  of  the  association,  and  Dean  Boyle, 
of  the  Faculty  of  Applied  Science,  University  of  Aberta, 
were   other  prominent  speakers   at  the  conference. 

The  Canadian  Pacific  Railway  Company  has  drawn  up 
a  tentative  agreement  in  connection  with  the  proposed  con- 
struction of  a  Union  Station,  at  Peterborough,  Ont.,  for  the 
consideraition  of  the  other  parties  interested,  the  Grand 
Trunk  Railway  and  the  Railway  Committee  of  the  City  Coun- 
cil. Negotiations  have  been  under  way  for  some  time  and 
it  now  begins  to  look  as  if  they  were  going  to  bear  fruit.  The 
agreement  has  found  favor  with  the  G.  T.  R.  officials  and  is 
under  consideration  by  the  civic  authorities.  A  suitable  site 
is  available  for  the  proposed  structure  at  the  corner  at  the 
corner   of  Townsend   and   Bethune  Streets. 


Obituary 

Mr.  William  John  Stickwood,  prominent  brick  manu- 
facturer of  Newmarket,  Ont.,  died  at  his  home  in  that  town 
recently,  aged  74.  Deceased  was  born  in  Cambridgeshire, 
Eng.,  and  came  to  this  country  at  an  early  age,  first  taking 
up  residence  in  the  United  States  and  later  coming  to  Can- 
ada, residing  in  Toronto  for  a  few  years  and  then  going  to 
Newmarket,  where  he  established  a  brick  manufacturing 
plant. 

Mr.  R.  L.  Lindstrom,  superintendent  of  the  Mon- 
treal works  of  the  Canadian  Steel  Foundries,  Limhed, 
died  recently  at  his  residence,  623  Durocher  Avenue,  that  city, 
from  pneumonia.  He  was  32  years  old  and  was  born  in 
Moline,  111. 


Trade  Incorporations 

Wallace  &  Tiernan  Ltd.,  head  office,  Ottawa,  Ont.,  to 
carry  on  the  business  of  consulting,  sanitary  and  mechanical 
engineers,  capital  $65,000. 
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CONSTRUCTIONAL  ACTIVITY 

Period  of  December  14  to  December  20,  1921 

Dominion  Wide  Service  Excliuive  to  "  Contract  Record  &  Engineering  Review  " 


Waterworks,  Sewerage  and 
Roadways 

Dundas,  Ont. 

Construction  of  sewer  is  contemplated 
by  Town  Council.    C.  R.  Murdoek,  Engr. 

Montreal,  Que. 

City  Council  plan  construction  of  trunU 
sewer.    A.  E.  Doucet,  Engr. 

Ottawa,  Ont. 

City  Council  will  eionstruct  watermaing 
at  cost  of  $42,325  by  day  labor.  A.  F. 
Macallum,  Commr.  of  Works. 

CONTRACTS  AWARDED 

Brockvllle,  Ont. 

Excavation  contract  for  sewer  costing 
$25,000  for  City  is  awarded  to  Chisholm 
Wellage  Co.,  Lancaster. 

Hamilton,  Ont. 

J.  D.  Armstrong,  871  Main  St.  E..  is 
awarded  general  contract  for  construction 
of  sewers  costing  $8,500  on  Proctor  Blvd., 
Main  St.  and  alley,  for  City. 

Saanlch,  B.C. 

Yarrows,  Ltd.,  Esquimault,  B.C.,  award- 
ed sub  contract  for  supply  of  smaller  sizes 
of  cast  iron  pipe  for  Saanich  Mun.  Coun- 
cil, to  Balfour,  Guthrie  &  Co.,  739  Hastings 
St.  W.,  Vancouver. 

St.  Lambert,  Que. 

General  contract  for  sanitary  sewers 
costing  $15,000  for  Town  is  placed  with 
Leger,  76A  Aird  Ave.,  and  Tardif,  60 
Adam  St.,  Montreal. 


Railroads,  Bridges  and 
Wharves 

Montreal,  Que. 

City  Council  contemplate  construction 
of  viaducts  on  Papineau  Ave.,  St.  Hubert, 
Baby,  Masson  and  W.  Notre  Dame  Sts. 
A.  E.  Doucet,  Engr. 

City  Council  plan  reconstruction  of  sub- 
ways on  Wellington  and  E.  Ontario  Sts. 


Public  Buildings,  Churches 
and  Schools 

Clover  Bar,  Alta. 

Erection  of  church  is  contemplated  by 
United  Methodist  and  Presbyterian 
Church.    E.  Keith,  secy.,  Clover  Bar,  Alta. 

Hicksou,  Ont. 

F.  W.  NieoUs,  architect,  13  Temple 
Bldg.,  Brantford,  is  preparing  plans  for 
school  to  cost  $16,000  for  School  Bd. 

Hamilton^  Ont. 

Plans  are  drawn  for  adding  3rd  storey 
to  court  house  at  cost  of  $40,000  for  Went 
worth  County  Council.  J.  J.  MacKay, 
architect.  Bank  of  Hamilton  Bldg. 

Erection  of  office  bldg.  at  cost  of 
$150,000  is  contemplated  by  Wentworth 
County  Council. 

Erection  of  hospital  for  contagious  dis- 


eases at  cost   of   $15,000   is   contemplated 
by  City. 

Montreal,  Que. 

Plans  are  prepared  for  church  for  Fair- 
mount  Presbyterian  Church.  MacVicar  & 
Heriot,  architects,  628  Union  Ave. 

St.  John,  N.B. 

F.  JS'eil  Brodie,  architect,  42  Princess 
St.,  is  preparing  sketch  plans  for  school 
to  cost  $75,000  to  be  erected  on  Burpee 
Ave.  for  B.C.  Bishop  of  St.  John. 

St.  Ijambert,  Que. 

By-law  was  passed  authorizing  erection 
of  high  school  to  coat  $90,000  for  Pro- 
testant School  Cmsn.  Ross  &  MacDnnald, 
architects,  1  Belmont  St.,  Montreal. 

Stratford,  Ont. 

T.  J.  Hepburn,  architect,  29  Downie  St., 
has  plana  and  will  receive  tenders  until 
Jan.  3rd  for  erection  of  addition  to  school 
for  School  Bd. 

Erection  of  school  at  corner  of  Bruns- 
wick and  Well  Sts.  is  contemplated  by 
Separate  School  Bd. 

CONTRACTS   AWARDED 

Barrie,  Ont. 

A.  Moffatt,  Barrie,  has  heating  and  ven- 
tilating contracts  for  court  house  for  Sim- 
coe  County  Council. 

Gravenhurst,  Ont. 

Plumbing  contract  for  hospital  costing 
$450,000  for  Muskoka  Free  Hospital  for 
Consumptives,  223  College  St.,  Toronto,  is 
awarded  to  Wright  Bros.,  Ltd.,  92  Sum- 
mer hill  Ave.,  Toronto.  C.  8.  Cobb,  archi- 
tect, 71  Bay  St.,  Toronto,  will  receive  ten- 
ders for  water  supply. 

Griffin  Cove,  Que. 

Edgar  Pelletier,  St.  Cyrille  St.,  Quebec, 
is  awarded  general  contract  for  interior 
decorating  of  church  at  cost  of  $30,000  for 
Parish. 

HaUfax,  N.S. 

General  contract  for  erection  of  school 
costing  $8,000  for  School  Bd.  is  awarded 
to  J.  P.  Murphy,  15  Cogswell  St. 

Montreal,  Que. 

Contract  for  excavation  and  foundations 
required  for  police  courts  costing  $3,000,- 
000  for  Prov.  Govt.,  Dept.  Pub.  Works,  is 
placed  with  Foundation  Co.,  Ltd.,  224  St. 
James  St..  Montreal. 

Contract  for  comp.  flooring  for  school 
costing  $500,000  for  Protestant  School  Bd., 
36  Belmont  St.,  is  placed  with  Stinsou 
Reeb  Builders'  Supply  Co.,  Ltd.,  45  Alex- 
ander St. 

Sardis,  B.C. 

Additional  contracts  for  Indian  School 
costing  $29,000  for  Dom.  Govt.,  Dept.  In 
dian  Affairs,  Ottawa,  are:  Sheet  metal, 
asbestos  board  and  asbestos  insulation, 
Pacific  Sheet  Metal  Works,  Granville  St., 
Vancouver;  plumbing  and  heating,  Orr 
Bros.,  1210  Granville  St.,  Vancouver. 


Business  Buildings  and 
Industrial  Plants 

Aylmer,  Que. 

Geo.   R.   Nash,   Aylmer,   Que.,  has  plana 
:ind   will  receive   tenders,   no   closing   date 
set,  for  erection  of  business  block  to  cost 
$15,000. 
Caledonia,  Ont. 

Ebsary  Gypsum  Co.,  Ltd.,  81  Victoria 
St.,  Toronto,  will  erect  warehouse. 

Grand  Mere,  Que. 

A.  Xormandin,  115  3rd  Ave.,  Shawini- 
gan  Falls,  is  constructing  a  foundry  at  cost 
of  $5,000,  work  by  day  labor. 

Guelph,  Ont. 

Northern  Rubber  Co.,  Ltd.,  Metcalfe  St., 
will  erect  warehouse  at  cost  of  $11,000. 
Mr.  Cromer,  Mgr. 

Hagersville,  Ont. 

Canada  Seed  Co.,  Hagersville,  will  erect 
warehouse  at  cost  of  $12,000.  B.  Mac- 
Donald,  architect. 

Hamilton,  Ont. 

B.  H.  Prack,  architect,  50  Bay  St.,  To- 
ronto, is  preparing  plans  for  store  and 
apts.  for  P.  D.  Davidson,  1129  Main  St. 
E.,  Hamilton. 

Montreal,  Que. 

L.  W.  Chaput,  147  Luke  St.,  plans  erec- 
tion of  store  and  6  flats  on  Sherbrooko 
St.  W. 

D.  W.  Dickson,  56  Windsor  St.,  contem- 
plates erecting  stores  and  flats  on  Bates 
Road. 

Norwich,  Ont. 

Plans  are  being  prepared  for  planing 
mill  to  cost  $10,000  for  W.  W.  Avey. 

Stettler,  Alta. 

Wm.    Drewis,     Stettler,    is     remodelling 
flour  mill. 
Thetford  Mines,  Que. 

Plans  are  being  prepared  for  alterations 
to    factory    to    cost    $7,000    for    Thetford 
Creamery,    Ltd.      Eudore    Deveau,    secy.- 
treas. 
Toronto,  Ont. 

E.  G.  Wilson,  architect,  42  Langley  Ave., 
is  preparing  plans  for  4  stores  and  apts. 
to  be  erected  on  Bloor  St.  W. 

H.  W.  Ormerod,  21  Chisholm  Ave.,  is 
building  2  stores  and  apts.  at  cost  of 
$22,000. 

G.  W.  Lucas,  98  Bathgate  Ave.,  is  build- 
ing 4  stores  and  apts.  costing  $10,000  each. 

CONTRACTS  AWARDED 
Aylmer,  Que. 

General  and  carpentry  contracts  for  3 
stores  and  apts.  costing  $25,00  for  Dr. 
F.  W.  Church,  Main  and  Bancroft  Sts., 
are  awarded  to  Diogene  Ricard,  34  St. 
Hyacinthe  St.,  Hull.  Additional  contracts 
are:  Roofing,  Pedlar  People,  Ltd.,  Oshawa, 
Ont.;  plumbing  and  heating,  L.  Gendron, 
89  Bridge  St.,  Hull;  painting,  Haoul 
Jacques,  93  Maisonneuve  St.,  Hull;  electri- 
cal, W.  Lapcnsee,  Hull. 

Berwyn,  Alta. 

David     Dale,    Peace     River,    Alta.,    will 
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A  Word  of  Encouragement 


"It  is  possible  to  report  a  slight  improvement  in 
general  business  conditions  during  the  past  two 
months ;  and  although  this  improvement  has  not  been 
of  a  duration  or  scope  to  warrant  any  great  optimism, 
yet  it  is  exceedingly  welcome  to  a  business  world 
which  has  suffered  little  but  reverses  since  the  sum- 
mer of  1920". 

This  is  from  a  report  issued  by  the  Royal  Bank  of 
Canada,  our  second  largest  financial  institution.  Com- 
ing from  such  a  source  we  have  real  reason  to  be  en- 
couraged, for  surely  there  is  no  one  better  situated  to 
form  correct  judgments  than  the  manager  of  a  bank 
having  branches  all  over  the  Dominion  and  these 
branches  in  closest  touch  with  the  financial  condi- 
tions of  the  districts  they  serve.  Tt  is  also  to  be  re- 
membered that  our  banks  are  recognized  as  almost 
ultra-conservative.  We  may  thus  feel  doubly  assured 
that  the  Royal  Bank  management  actually  sees  "a 
slight  improvement." 

This  should  be  enough  to  give  us  all  encourage- 
ment and  inspiration  to  throw  our  best  into  the  year 
1922.  It  is  an  old-fashioned  idea  that  business  con- 
ditions are  things  uncontrollable.  We  know  to-day 
that  the  human  factor  is  all  important.  We  can  do 
what  we  think  we  can.  and  if  we  set  out  with  a  de- 
termination to  make  1922  a  year  of  activity,  that  will 
be  a  big  factor  in  making  it  so. 

It  was  a  wise  man  who  said  that  it's  not  so  much 
a  matter  of  just  where  we  are  at  the  moment  as  which 
way  we  are  .going.  Apparently,  to-day,  we've  got 
faced  around  in  the  right  direction.     Every  extra  bit 


of  energy  expended,  therefore,  adds  to  the  momentum 
of  returning  prosperity.  Let's  all — everybody  in  the 
building  and  construction  and  allied  industries — take 
courage  from  "the  slight  improvement"  and,  with  de- 
termination, set  ourselves  the  goal  of  "normal  condi- 
tions before  the  end  o-f  1922." 

Construction  Equipment  Needs  Proper  Storage 
During  Winter  Months 

It  is  well  at  this  time  of  year  for  contractors 
to  remind  themselves  of  the  necessity  for  proper  stor- 
age of  their  construction  plant  and  materials.  It 
would  seem  as  if  a  word  in  this  connection  is  quite 
unnecessary  and  it  should  be  so,  but  the  fact  is  that 
many  contractcjrs  are  allowing  valuable  equipment  to 
rust  and  deteriorate  through  failure  to  house  it  pro- 
perly during  the  winter  months.  On  a  number  of 
occasions  in  the  last  few  weeks  the  editor  has  obser- 
\ed  mixers,  hoisting  outfits,  paving  machines,  boilers, 
road  making  equipment  and  other  pieces  of  jilant  ly- 
ing on  the  roadside  or  in  an  open  field,  absolutely  un- 
sheltered from  the  attacks  of  the  elements  and  un- 
protected horn  rust  and  corrosion.  It  is  obvious  that 
under  Cfjnditions  such  as  these  no  machine  will  stand 
up  or  give  lengthy  service.  The  depreciation  which 
contractors  must  write-off  will,  therefore,  be  very 
heavy. 

Ouite  aside  from  being  an  obvious  unbusinesslike 
manner  of  caring  for  equipment  which  is  expensive 
in  the  first  place,  the  failure  to  observe  proper  storage 
precautions  is  making  those  contractors  less  able  to 
cope  with  future  business.  Not  only  will  they  be  un- 
l^repared  through  not  having  on  hand  equipment 
which  will  render  good  service,  but  they  must  neces- 
sarily have  to  bid  high  in  order  to  pay  for  the  plant 
which  they  have  allowed,  voluntarily,  to  run  down.  It 
is  safe  to  say  that  competition  for  new  business  will 
be  very  keen  and  those  contractors  will  be  best  pre- 
pared for  it  who  can  offer  their  clients  immediate 
service  with  i)lant  in  good  working  order  and  who  bid 
a  close  figure  without  any  items  relating  to  abnormal 
plant  depreciation  or  replacement. 

There  is  no  need  to  outline  the  necessary  precau- 
tions for  winter  storage  of  equipment  as  every  con- 
tractor should  be  able  to  take  such  measures  as  will 
preserve  his  machines  in  good  order  throughout  the 
winter.  In  fact,  the  wide  awake  contractor  will  use 
the  coming  months  for  a  general  overhauling  of  his 
whole  plant  so  as  to  be  prepared  adequately  for  the 
spring  rush  of  construction  business.  The  day  of  ex- 
cessive profits  in  the  contracting  business  is  over  and 
the  wise  man  will  seek  every  i)ossibility  to  shave 
down  his  e.xi^enses  to  the  last  cent.  One  of  the  first 
deiiartments  of  his  organization  u])on  which  to  begin 
is  that  which  handles  and  stores  his  construction 
materials  and  equipment. 

Every  Contractor  Should  Attend  the  Construe 
tion  Conference  in  Hamilton  Next  Month 

Every  contractor  who  takes  his  work  seriously 
should  be  making  preparations  to  attend  the  construc- 
tion conference  in  Hamilton  next  month.  Called  by 
the  Association  of  Canadian  Building  &  Construction 
Industries,  it  will  have  a  very  beneficial  effect  on  the 
business  as  a  whole  and  prove  valuable  to  each  indiv- 
idual contractor,  if  it  is  properly  .supported  and  atten- 
ded.    The  association,  formed  during  war  years,  is 
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Canada's  Engineers— R.  0,  Sweezey 


Robert  Oliver  Sweezey  has  recently  entered  the 
consulting  engineering  fraternity  in  Montreal,  specializ- 
ing in  water  powers,  pulp  and  paper,  timber  lands  and 
financial  reports.  Practice  on  his  own  account  com- 
menced only  a  few  months  ago,  but  prior  to  that,  Mr. 
Sweezey  had  acted  in  a  consulting  capacity  for  var- 
ious bank  institutions,  investment  houses  and  public 
corporations.  From  1914  to  December  of  1916  he  was 
on  the  staff  of  the  Royal  Military  College,  Kingston, 
Ont.,  as  professor  of  field  engineering. 

Mr.  Sweezey  is  a  native  of  Three  Rivers,  Quebec, 
where  he  was  born  in  1883.  He  was  educated  at  a  pri- 
vate school  in  Chicoutimi  and  at  Queen's  University, 
from  which  he  graduated  with  the  degree  of  B.  Sc. 
His  practical  training  has  been  quite  varied  and  in- 
cludes experience  as  a  lumberman  and  timber  limit  op- 
erator, location  and  construction  work  for  the  Trans- 
continental Railway  and  exploration  of  the  economic 
resources  and  timber  lands  of  Northern  Ontario  and 
Quebec,  and  other  parts  of  Canada. 

While  he  has  a  fondness  for  golf,  he  also  includes 
among  his  recreations  the  study  of  forestry  and  geo- 
logy and  thus  keeps  himself  in  constant  touch  with  the 


membership    in    the    Engineering    Institute    of    Canada 
and  in  the  Canadian  Institute  of  Mining  and  Metallurgy. 


Sweezey 


His  affiliation  with  professional  organizations  includes 
developments   in   these    fields   so   akin    to   engineering. 


carrying  on  unpretentiously  but  faithfully  a  great 
work  in  the  interests  of  the  contracting  fraternity  of 
Canada.  It  still  has  a  great  work  to  perform,  but  its 
efiforts  will  bear  fruit  only  in.sofar  as  they  are  aided 
by  the  support  and  enthusiasm  of  its  members.  In 
the  past  the  construction  industry  has  sadly  felt  the 
need  of  unity  and  co-operation  among  its  members 
and  now,  when  an  opportunity  has  been  offered  for  a 
display  of  united  effort,  it  behooves  every  one  to  put 
his  shoulder  to  the  wheel  and  ])ush  the  movement  for- 
ward, with  accelerating  momentum,  until  he  places 
the  construction  business  on  a  firm  footing  in  its 
rightful  place  as  one  of  the  greatest  industries  in  the 
country. 

Progress  in  the  attainment  of  these  objects  has 
been  slow  because  contractors  have  not  been  educated 
to  see  the  value  of  co-operative  organization.  They 
are  now  becoming  enlightened,  however,  and  it  is  to 
be  hoped  that  before  very  long  the  entire  industry 
will  be  organized  on  a  substantial  basis,  capable  of 
taking  its  rightful  place  in  the  industrial  activities  of 
the  Dominion.  The  conference,  which  will  be  held  in 
Hamilton  next  month,  has  this  as  one  of  its  prime  ob- 
jects. With  proper  support  from  contractors  and  sup- 
)>ly  men  and  with  a  display  of  o])timism  and  enthus- 
iasm the  convention  can  be  made  a  great  success.  It 
may.  indeed,  be  an  epoch-making  event  in  the  history 
of  the  contracting  industry,  for  it  comes  at  a  time 
when  serious  problems  confront  industry  and  busi- 
ness and  when  a  proper  solution  must  be  found  to 
these  problems  if  business  is  to  be  re-established  and 
re-invigorated.  We  urge  every  contractor  who  can- 
possibly  break  away  from  his  business  ties  to  go  to 
Hamilton  for  the  four  days,  January  17,  18,  19,  and  20, 
and  boost  with  his  presence  and  his  counsel  the  in- 
dustry with  which  he  is  affiliated. 

An   excellent   program   of   topics   for   discussion   is 


promised  and  it  is  beyond  <iuestion  that  every  person 
attending  the  proceedings  will  get  fresh  viewpoints 
and  be  better  prepared  for  his  future  work. 


Wire  Company  Incorporated 

The  r.  (i.  Rice  Wire  Manufacturing  Comjjany, 
134  King  St.  W.,  Toronto,  has  recently  been  incorpor- 
ated under  the  name  of  Rice  Wire  &  Metal  Goods, 
Ltd.  The  officers  of  the  new  firm  are  as  follows: 
jiresident,  T.  L.  Rice ;  general  manager,  C.  Collins, 
late  general  manager  for  Canada  of  the  Toledo  Scale 
Com])any  ;  secretary  treasurer.  J.  ^^'.  Fitzgerald. 


Gait  Activities 

Mr.  .Arthur  C.  Trory,  Gait,  Ont.,  has  secured  the 
contract  for  alterations  to  the  old  Royal  Bank  building 
for  Mr.  A.  H.  Appleton,  who  will  occui)y  the  build- 
ing for  women's  ready  to  wear;  a])pro.ximate  cost, 
$2300.00.  He  has  also  under  way  a  $7000.00  residence 
for  Mr.  W.  Osborne. 


Law  Controls  Tank  Construction 

In  Alassachusetts  the  construction  of  "tanks  or 
containers  for  the  storage  of  fluids  other  than  water" 
is  controlled  by  a  law  which  repuires  that  )5ermits 
for  constructing,  maintaining  or  using  any  such  tanks 
must  be  obtained  from  the  chief  of  the  district  police 
(in  the  metroplitan  district,  from  the  fire  prevention 
commissioner).  These  officials  are  required  to  make 
rules  and  regulations  for  such  tanks,  subject  to  a]>- 
proval  of  the  go^■ernor  and  council.  The  law,  which 
was  passed  as  a  result  of  the  Boston  molasses  tank 
accident  in  1919,  does  not  apply  to  tanks  constructed 
])rincipally  of  wood,  or  to  tanks  of  10,000  gal.  or  less 
caiiacitv. 
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The  Mushamush  Hydro- Electric  Plant 

A  Scheme  Undertaken  by  the  Nova  Scotia  Power  Commission  Which, 

While  Small,  Conforms  to  Present-Day  Standards  of 

Efficiency,  Simplicity  and  Economy. 

By  K.  G.  CHISHOLM 
Assistant  Engineer,  Dominion  Water  Powers  Branch. 


On  October  1st  the  Nova  Scotia  Power  Commission  put 
in  operation  a  reconstructed  development  on  the  Mushamush 
river  near  Mahone,  which  by  contrast  with  the  original 
development  strikingly  illustrates  the  present  practice  of 
simple,  sturdy,  hydro-electric  units  of  the  vertical,  direct- 
connected  type  with  hig-h  efticiency,  even  at  comparatively 
low  heads.  The  new  development,  although  small,  is  con- 
sidered to  conform  to  the  present-day  standards  of  efficiency 
.simplicity  and  economy. 

Previous  to  the  present  development  a  plant  at  the  same 
site  owned  and  operated  by  the  Lunenburg  Gas  Coiripany, 
supplied  the  lighting  requirements  of  Lunenburg  with  night 
service  only.  In  1920,  a  request  for  current  was  received 
from  the  municipality  of  Riverport.  In  addition.  West  La- 
Have,  Mahone,  Blockhouse  and  Bridgewater,  were  in  com- 
munication with  the  Commission  and  it  became  apparent 
that  there  were  existing  and  future  markets  for  power  in  the 
district  considerably  in  excess  of  the  available  sources  of 
supply,  a  condition  which,  under  the  Provincial  Water  Pow- 
er Act,  the  Power  Commission  was  authorized  to  meet  in 
the  way  it  deemed  most  advisable. 

After  careful  study  of  several  alternative  propositions, 
it  was  decided  to  buy  out  the  property  and  rights  of  the 
Lunenburg  Gas  Company  on  the  Mushamush  river,  includ- 
ing among  other  items  their  small  hydro  development  near 
Mahone  with  the  storage  dams  and  flowage  rights  pertaining 
thereto,  as  well  as  their  transmission  line  to  the  outskirts  of 
Lunenburg,  and  to  utilize  as  much  as  possible  these  rights 
and  properties  in  the  construction  of  a  new  planit  more  lib- 
erally designed  to  meet  the  present  and  future  demands  of 
the  district. 

The  company's  development  near  Mahone  consisted  of 
a  head  dam  with  timber  fluime  built  into  the  dam,  and 
wooden  power-house  immediately  below.  The  dam  about 
400  feet  long  at  highwater  and  24  feet  in  maximum  height 
consisted  of  a  central  timber  spillway  section  wtith  an  earth 
embankment  at  both  ends.  The  turbine  installation  con- 
sisted of  a  pair  of  27  inch,  horizontal,  S.  Morgan  Smith  cyl- 
inder gate  wheels  mounted  on  the  same'  shaft  and  discharg- 
ing into  a  common  steel  plate  cylindrical  draft  tube.  Tliey 
were  set  in  the  bottom  of  the  timber  flume  in  a  timber 
draft  chest  made  up  at  the  site.  The  shaft  projected  through 
the  end  of  the  flume  into  the  power-house  and  the  generator 
on  the  upper  floor  of  the  power-house  was  belted  to  a  6-ft. 
diameter  cast  iron  pulley  on  the  turbine  shaft.  The  wheels 
were  rated  at  386  h.p.,  280  r.p.m.,  under  24-ft.  head,  and  the 
Westinghouse  3  phase  generator  at  200  kv.a.,  3500  volts  and 
600  r.p.m.  The  exciter  was  belted  to  the  generator  shaft. 
This  small  plant  had  been  in  operation  for  13  years  and  had 
given  reasonably  good  service. 

In  connection  with  'the  studies  made  by  the  Commission's 
engineers,  a  test  of  the  old  plant  was  made  in  February  1921. 
The  results  of  this  test  may  be  interesting  as  being  repres- 
entative of  small  plants  of  its  class.  A  close  inspection  after 
the  test  showed  the  wheel  and  bearings  to  be  in  good  con- 
dition, although  some  play  on  the  bearings  was  observed.  .\s 
far  as  the  wheel  and  mountings  were  concerned,  it  was  ap- 
parent that  the  full  original  efficiencies  of  the  wheel  should 


have  been  obtained,  but  in  fairness  to  the  manufacturers, 
and  in  explanation  of  the  low  efficiencies  actually  obtained, 
it  should  be  stated  that  the  tail-race  conditions  immediately 
under  the  turbine  were  not  good  and  piling  up  of  the  water 
took  place,  with  consequent  loss  of  operating  head.  The  ex- 
tent of  this  piling  up  could  not  be  ascertained  as  it  occurred 
around  the  draft  tube  beneath  the  flume.  The  average  re- 
sults of  the  tests  made  are  given  in  the  following  summary. 
Gate  Head  Speed  Discharge       Turbine  Effcy. 

Full  21.8  275  159  63.0% 

H  21.9  280  139  56.6% 

yi  22.1  280  99  46.2% 

For  the  new  development  it  was  decided  to  use  the  same 
head  of  22  feet,  utilizing  the  existing  dam,  but  instead  of  the 


Exterior  view  of   power  house   of  the   Mushamush  hydro-^lectTic 
development  in  Nova  Scotia 

old  timber  flume  and  power-house  to  build  a  new  plant  with 
better  construction  throughout  and  with  a  larger  turbine  in 
a  more  permanent  and  efficient  setting.  The  turbine  was 
selected  for  a  head  of  24  feet  as  it  is  the  intention  to  increase 
the  height  of  the  dam  by  two  feet  when  the  load  becomes 
large  enough  to  warrant  doing  so. 

In  selecting  equipment  for  the  new  plant,  it  was  necessary 
to  bear  in  mind  that  the  new  development  must  be  begun 
and  carried  to  completion  as  early  as  possible.  Some  consid- 
eration was  given  to  utilizing  a  high  speed  runner  of  the  Nag- 
ler  type  but  for  various  reasons  this  was  not  entertained, 
particularly  when  it  was  found  that  the  S.  Morgan  Smith 
Company  had  already  constructed  a  wheel  suitable  in  every 
respect,  which  could  be  shipped  on  short  notice.  It  was 
also  fortunately  learned  that  the  General  Electric  Company 
had  under  construction  in  their  works  at  Erie,  Pa.,  a  vertical 
shaft  water-wheel  generator  of  suitable  speed  and  capacity 
for  direct  connection  to  this  turbine. 

The  general  layout  of  the  new  plant  is  show^n  in  the 
figures  presented  herewith.  It  includes  a  concrete  flume  with 
a  quarter  turn  flaring  draft  tube  moulded  in  the  solid  con- 
crete of  the  foundation.     The  setting  is  of  the  vertical  type 
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with  ring,  gates  and  cover  plate  supported  on  a  concrete 
pedestal  in  the  flume  bottom,  and  with  runner,  shaft  and 
generator  rotor  supported  by  a  General  Electric  spring  thrust 
bearing  supported  on  the  generator  stator.  The  circular  pit 
beneath  the  generator  permits  inspection  of  exciter,  govern- 
or pumip,  governor  fly-ball  and  brake  pulleys  mounted  also 
on  the  turbine  shaft.  The  braces  from  the  turbine  cover 
plate  to  ithe  flume  walls,  as  well  as  the  intermediate  guide 
bearing  supports  and  the  brake  supporting  frame,  are  bolt 
fastened  and  removable,  so  that  if  necessity  should  arise  the 
turbine  runner  may  be  hauled  up  through  the  opening  in  the 
power-house  floor  within  the  generator  pedestal. 

To  close  oflf  the  water  from  the  flume  a  timber  gate  and 
hoisting  mechanism  is  provided  in  front  of  the  power-house. 


Section  of  power  house  showing  the  layout  of  the  hydraulic 
and  electric  units 

and  for  safety's  sake  emergency  stop-log  checks  are  also 
provided.  A  flap  valve  permits  of  unwatering  the  flume  be- 
low the  level  of  the  turbine  gates.  Access  to  the  interior  of 
the  flume  can  be  had  through  a  trap-door  in  the  power-house 
floor  and  iron  ladder  rungs  in  the  flume  wall. 

The  flume  is  of  reinforced  concrete  12  feet  6  inches  wide 
by  33  feet  long  inside  dimensions.  A  reinforced  concrete  deck 
forms  the  power-house  floor.  The  weight  of  the  generator, 
shaft  and  turbine  runner  is  carried  on  an  I  beam  resting  on 
the  flume  walls. 

The  rating  of  the  new  hydraulic  unit  for  24  feet  head  is 
825  h.p.  at  full  gate  and  180  r.p.m.  The  generator  rating  is 
750  kv.a.  at  80%  P.  F.,  6600  volt,  3  phase,  180  r.p.m. 

Although  no  opportunity  has  yet  arisen  for  testing  the 
new  plant,  the  guaranteed  turbine  efficiency  curve  runs  from 
73%  at  half-gate  to  88%  at  .95  gate,  dropping  off  to  about 
80%  at  full  gate.  This  is  in  sharp  contrast  to  the  efficiencies 
obtained  from  the  old  plant.  The  generator  efficiencies  are 
high,  ranging  from  91.5%  at  full  load  to  88.5%  at  half  load, 
at  80%  P.  F. 

For  reasons  of  eiconomy  and  speed  in  delivery  of  equip- 


ment, a  standard  horizontal  shaft  exciter  is  used,  belt-driven 
from  the  main  shaft  by  means  of  an  idler  bolted  to  the  under 
side  of  the  generator  stator  frame  and  a  quarter  turn  in  the 
belt.  Undoubtedly  from  a  purely  mechanical  standpoint, 
either  a  belt-driven  vertical  exciter,  or  an  exciter  direct-con- 
nected to  the  main  shaft  would  have  been  preferable,  but  ec- 
onomy and  more  particularly  speed  of  delivery,  decided 
against  them.  Not  only  would  a  direct-connected  exciter 
have  been  expensive  but  it  would  have  held  up  delivery  of 
the  generator  which  was  already  under  construction.  Fur- 
thermore, the  Commission  was  already  in  possession  of  a 
horizontal  shaft  exciter  of  the  proper  rating  and  this  was 
accordingly  used.  However,  the  change  to  a  vertical  shaft 
exciter  can  be  made  if  found  desirable  at  any  time.  Some 
trouble  has  been  experienced  with  the  exciter  drive,  first  in 
the  idler  pulley  and  then  in  the  belt  itself,  due  to  stretching 
of  the  new  belt.  This  has  now  been  overcome  and  the 
drive  is  operating  quite  satisfactorily  with  a  leather  belt. 

For  the  sake  of  economy,  the  power-house  was  made  as 
small  as  possible,  consistent  with  properly  housing  the  mach- 
inery. Its  outside  dimensions  are  22  ft.  by  24  ft.  2  ins.  It 
consists  of  a  framework  of  2  x  6  timber  covered  on  the  out- 
side with  cement  stucco  laid  on  Bishopric-board  and  on  the 
inside  with  gypsum  fibre-board,  the  whole  giving  a  building 
cheap,  fire-resistant  and  easily  constructed.  The  roof  cov- 
ering is  of  red  "Everlastic"  asphalt  slate  shingles.  The 
building  presents  quite  a  creditable  appearance  as  the  illus- 
tration shows. 

The  use  of  the  old  site  for  the  new  development  neces- 
sitated a  shut  down  and  a  cessation  in  the  delivery  of  power. 
Every  effort  was  made  to  reduce  the  period  of  shut  down  to  a 
minimum  and  speed  of  construction  was  an  essential  of  the 
work.  Work  was  commenced  on  the  morning  of  August  10th 
and  on  October  1st  the  new  plant  was  delivering  energy  to 
the  line.  Furthermore,  the  two  municipalities  supplied,  were 
without  lights  for  only  one  night,  on  the  10th  of  August. 

The  old  plant  was  shut  down  at  midnight  of  August  9th 
and  immediately  unwatering  sluices  were  opened  at  the  head 
dam.  At  daybreak  a  gang  had  commenced  to  dismantle  the 
power-house.  By  seven  p.m.  exciter  and  generator  had  been 
moved  by  hand  to  the  site  of  a  temporary  plant  150  feet  away 
and  connected  to  a  steam  engine  and  boiler  already  hauled 
to  the  job  and  the  generator  rewired  into  the  line.  Except 
for  the  fact  that  exciter  trouble  developed,  the  temporary 
plant  would  have  been  in  operation  that  same  night.  As  it 
was,  current  was  turned  into  the  line  at  dusk  of  the  follow- 
ing evening  and  the  people  of  Lunenburg,  who  had  been  pre- 
pared to  go  without  lights  for  the  whole  period  of  reconstruc- 
tion, actually  were  deprived  for  only  one  night.  On  a  job 
large  enough  to  warrant  the  presence  of  adequate  appar- 
atus, this  would  be  no  feat  worthy  of  mention,  but  considering 
the  manhandling  of  heavy  machinery  necessary  under  the 
circumstances,  it  was  considered  very  satisfactory.  It  is 
further  of  interest  to  note  that  the  initial  schedule  of  45 
working  days  was  realized. 

The  costs  of  the  various  phases  of  the  work  which  were 
very  closely  followed  and  carefully  distributed,  are  unfor- 
tunately not  available  at  the  date  of  writing,  but  can  be  fur- 
nished later.  The  total  cost  is,  however,  within  the  estimate 
of   $48,000.00. 

Both  the  design  and  execution  of  the  work  were  carried 
out  by  the  Commission's  own  engineering  and  construction 
organization,  under  the  immediate  direction  of  Mr.  Harold  S. 
Johnston,  hydraulic  engineer  of  the  Commission,  with  the 
writer  as  engineering  assistant  and  instrument  man  during  the 
period  of  reconstruction.  K.  H.  Smith  is  chief  engineer  of 
the  Commission,  which  consists  of  Hon.  E.  H.  Armstrong, 
chairman,  R.  H.  Mackay,  secretary  and  F.  C.  Whitman,  com- 
missioner. 
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Pumping  with  Compressed  Air 

How  Air  may  be  used  to  Speed  up  the  Work — Various  Methods 

of  Pumping  and  the  Equipment  Necessary — Air  Often 

Proves  Superior  to  Steam  or  Electricity 


By  F.  A. 
Canadian  Ingersoll  Rand 

One  of  the  most  important  fields  to  which  com- 
pressed air  has  been  applied  is  the  raising  and  con- 
veying of  water  and  other  liquids  in  mines,  chemical 
and  industrial  [jlants,  towns,  cities,  etc.  There  are  a 
number  of  ways  in  which  air  is  harnessed  for  this 
purpose ;  many  are  more  or  less  worthless  while  others 
are  of  great  value  and  are  often  the  only  possible 
solution  of  the  problem  of  obtaining  an  abundant  sup- 
ply of  pure  water  or  of  conveying  liquids  in  certain 
localities  or  under  certain  conditions. 

Local  conditions  largely  determine  the  nature  of 
the  method  employed  in  individual  cases  as  well  as 
the  question  of  convenience  and  economy.  The 
amount  of  air  consumed  varies  widely  with  the  sys- 
tems used  as  compared  with  the  amount  of  work  done 
and  in  all  cases  the  amount  of  air  used  must  be  in  ex- 
cess of  the  theoretical  requirements,  as  compressed 
air  like  other  forms  of  power,  will  do  nothing  for 
nothing. 

Operating  Piston  Pumps  By  Compressed  Air 

One  of  the  oldest  methods  of  raising  water  by  air  is 
to  use  air  in  place  of  steam  in  reciprocating  pumps 
which  may  be  either  of  the  simplex  or  duplex  type. 
This  method  has  the  disadvantage  of  being  one  of  the 
most  extravagant,  but  there  are  some  cases,  as  in 
mines,  tunnels,  excavations,  etc.,  where  it  is  so  con- 
venient to  do  this,  that  the  question  of  power  economy 
becomes  only  a  minor  consideration. 

Direct  acting  piston  pumps,  whether  of  the  sim- 
plex or  duplex  type,  have  gained  an  unsavory  reputa- 
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tion  as  "steam-eaters,"  in  fact  they  are  often  among 
the  most  uneconomical  appliances  known.  As  a  rule 
the  simplex  pump  is  'better  in  this  respect  than  the 
duplex,  but  even  the  makers  of  this  type  figure  on  150 
pounds  of  steam  per  horse  power  hour  in  their  pumps. 
Others  claim  all  the  way  from  125  to  250  pounds  for 
their  machines,  so  that  the  first  figure  may  be  taken 
as  a  happy  medium,  and  serves  to  emphasize  the  low 
efficiency  of  the  direct  acting  pump,  especially  when 
it  is  compared  to  the  ordinary  automatic  steam  engine 
which  in  itself  is  no  hoarder  of  steam  and  usually 
requires  from  30  to  35  pounds  per  horse  power  hour. 

Thus  it  is  evident  that  when  an  attempt  is  made 
to  use  compressed  air  in  place  of  steam  to  drive  direct 
acting  pumps,  it  often  results  in  a  system  the  low 
economy  of  which  is  painful  to  behold.  To  offset 
this,  however,  a  properly  designed  system,  while  not 
highly  efficient,  is  exceedingly  simple  and  cannot  be 
drowned  out. 

For  this  reason  air  operated  pumps  are  often  ap- 
plied to  the  unwatering  of  mine  shafts  which  are  too 
deep  to  permit  the  satisfactory  transmission  of  steam. 
Where  the  air  is  free  from  oil  and  the  exhaust  is  not 
piped  back  into  the  compressor,  it  may  be  used  to 
increase  the  air  in  the  shaft  or  tunnel  as  is  often  done 
in  the  case  with  air  driven  rock  drills. 

Losses  Not  Due  to  Air  Itself 
It  is  rather  interesting  to  note  that  of  all  the  losses 
which  occur  in  this  system  and  which  reduce  its  ulti- 
mate efficiency  to  about  21%  so  that  about  5  h.p.  is 
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Fig  1 — Methods  of  pipinc  wellt  for   pumping  by  the  air  lift  tj«t*m 
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Fig.  S — Diagram  of 
an  air  lift  operated  by 
a  steam  driven  com- 
pressor 


required  in  the  steam  cylinder  of  the  compressor  in 
order  to  secure  the  application  of  1  h.p.  to  the  actual 
work  of  raising  water,  few  of  them  are  directly  charge- 
able to  air  itself,  but  are  due  to  defects  inherent  in  the 
apparatus  and  in  that  system  by  which  the  air  is 
harnessed. 

The  Closed  Circuit  System 
One  of  the  simplest  and  most  efficient  methods 
of  operating  direct  acting  pumps  is  the  "dense  air" 
or  "closed  circuit"  system,  in  which  the  same  air  is 
used  over  and  over  again,  the  exhaust  from  the  pumps 
being  piped  back  to  the  intake  of  the  compressor  under 
a  limited  pressure.  Compressed  air  like  a  belt  or  a 
rope  is  a  transmitter  of  power  purely  and  simply,  with 
the  additional  advantage  that  unlike  belt  or  rope  it 
never  wears  out  and  can  be  carried  to  any  distance 
and  at  all  angles.  It  has  little  inherent  friction  and 
may  be  transmitted  with  very  high  efficiency.  Freezing 
is  eliminated,  since  the  moisture  once  removed  can- 
not be  returned.  Condensation  losses,  always  a  factor 
to  be  reckoned  with,  in  the  transmission  of  steam  are 
entirely   absent   with   compressed  air,   which   can   be 


transmitted  through  systems  of  piping  whose  very 
length  would  prohibit  the  use  of  steam  no  matter  how 
well  insulated  the  system  might  be.  Pumps  designed 
to  operate  on  air  have  smaller  cylinders  since  the 
mean  effective  pressure  is  higher  and  the  losses 
in  clearance,  which  are  often  enormous  in  the  ordinary 
pump,  are  entirely  eliminated.  The  greatest  economy 
of  this  system  is  secured,  however,  in  compression, 
it  being  a  well  known  fact  that  the  greatest  losses  in 
compression  occur  at  the  lower  pressures. 

Air  driven  direct  acting  pumps  have  been  largely 
used  in  mining,  tunnelling,  etc.,  and  have  had  more 
attention  on  the  part  of  engineers  and  manufacturers 
of  compressed  air  of  late  years  than  was  formerly  the 
case. 

The  Air  Lift  System 

By  far  the  most  important  ai)plication  of  compres- 
sed air  to  the  pumping,  elevating  and  transferring  of 
liquids  is  the  "air  lift"  and  while  this  name  is  not 
strictly  correct,  no  one  has  ever  'been  a'ble  to  suggest 
a  better  one.  The  water  works  of  many  cities  and 
towns  in  the  United  States,  Canada  and  Mexico  are 


Ratio  of 
Diam- 
eters 

PERPENDICULAR  HEIGHT 

IN  FEET,  TO  WHICH  THE  WATER  IS  TO  BE  PUMPED 

25 

50 

75 

100 

125 

150 

175 

200 

225 

260 

300 

350 

400 

450 

500 

1  tol 
l>itol 
IM'tol 

2  tol 
2Xtol 
2>^tol 

13.75 
0.21 

27.5 
0.45 

12.22 
0.65 

41.25 
0.60 

18.33 
0.80 

13.75 
0.94 

55.0 

0.75 
24.44 

0.95 
19.8 

1.14 
13.75 

1.23 

68.25 

0.89 
30.33 

1.09 
22.8 

1.24 
17.19 

1.37 
13.75 

1.533 

82.5 
1.04 

36.66 
1.24 

27.5 
1.30 

20.63 
1.52 

16.5 
1.68 

13.2 
1.79 

96.25 

1.20 
42.76 

1.39 
32.1 

1.54 
24.06 

1.66 
19.25 

1.83 
15.4 

1.98 

110.0 

1.34 
48.88 

1.53 
36.66 

1.69 
275 

1.81 
22.0 

1.97 
17.6 

2.06 

Air  pressure  at  pump 
Cubic  leet  of  free  air  per 
gallon  of  water 

Air  pressure  at  pump 
Cubic  feet  of  free  air  per 
gallon  of  water 

Air  pressure  at  pump 
Cubic  feet  of  free  air  per 
gallon  of  water 

Air  pressure  at  pump 
Cubic  feet  of  free  air  per 
gallon  of  water 

Air  pressure  at  pump 
Cubic  feet  of  free  air  per 
gallon  of  water 

Air  pressure  at  pump 
Cubic  feet  of  free  air  per 
gallon  of  water 

55.0 

1.68 
41.25 

1.84 
30.94 

1.96 
24.75 

2.12 
19.8 

2.104 

61.11 

1.83 
45.83 

1.99 
34.38 

2.11 
27.5 

2.26 
22.0 

2.34 

73.32 

2.12 
55.0 

2.39 
41.25 

2.40 
33.0 

2.56 
26.4 

2.62 

85.4 

2.41 
64.16 

2.59 
48.13 

2.69 
38.5 

2.85 
30.8 

2.88 

97.66 

2.70 
73.33 

2.88 
55.0 

2.98 
44.0 

3.15 
35.2 

3.18 

82.5 

3.19 
61.88 

3.28 
49.5 

3.44 
39.6 

3.36 

68.75 
3.67 

55.0 
3.73 

44.0 
3.23 

This  table  shows  the  pressure  and  volume  of  air  required  for  any  size  pump.  Reasonable  allowances  have  been  made  for  loss  due  to  clearance  in 
the  pump  and  friction  in  pipes.  To  find  the  amount  of  air  and  the  pressure  required  to  pump  a  given  quantity  of  water  a  given  height,  find  the 
ratio  of  diameters  between  the  water  and  air  cylinders,  and  multiply  the  number  of  gallons  of  water  by  the  figure  found  in  the  column  for  the 
required  lift.  This  gives  the  number  of  cubic  feet  of  free  air.  The  pressure  required  on  the  pump  will  be  found  directly  above  in  the  same 
column.  Example:  The  ratio  between  cylinders  being  8  to  1,  required  to  pump  100  gallons  to  a  height  of  250  feet.  Under  260  we  find  at 
ratio  of  8  to  1»  the  Sgures  2.11;  8.11  x  100=811  cubic  feet  of  free  air,  and  the  pressure  required  is  34.36  pounds  delivered  at  the  pump  piston. 
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dependent  on  the  air  lift  and  its  use  for  obtaining 
water  from  natural  subterranean  sources  has  rapidly 
extended  of  late  years  throughout  the  whole  civilized 
world.  It  is  also  used  for  pumping  oil  wells,  salt  wells, 
for  the  unwatering  of  deep  mines,  providing  pure 
water  for  breweries  and  bottling  works,  textile  mills, 
saw  mills  and  industrial  plants  of  all  kinds. 

Due  to  the  entire  absence  of  moving  parts  in  the 
air  lift  system  and  the  fact  that  the  exposed  portions 
of  the  equipment  can  be  made  of  lead,  bronze  or 
other  corrosion  resisting  material,  it  is  particularly 
suitable  for  transferring  liquids  such  as  oil,  acid  or 
alkaline  solutions  from  one  vessel  to  another,  and 
when  special  wear-resisting  metals  are  used,  for  hand- 
ling gritty  water,  pulp,  etc.  The  water  from  an  air 
lift  system  is  always  as  pure  as  the  supply  and  some 
cases  purer,  as  the  aeration  of  water  always  results 
in  its  purification.  Due  to  the  expansion  of  the  air, 
the  water  is  slightly  cooler  than  surface  water 
in  summer,  and  warmer  in  the  winter,  as,  coming 
from  a  depth,  it  is  protected  against  the  temperature 
which  prevails  at  the  top  of  the  well. 

Air  Lift  Requirements 

The  three  principal  requirements  for  an  air  lift 
are :  first,  the  well  or  river  from  which  the  water  is 
to  be  taken ;  second,  a  compressor  to  furnish  air  to 
putnp  the  water,  and  third,  the  pipes  to  carry  the  air 
from  the  compressor  to  the  source  of  water  supply 
and  to  transport  the  water  raised  to  the  place  at  which 
it  is  to  be  used  or  stored. 

The  Well  or  Source  of  Supply — Practically  all  of 
the  water  obtained  from  drilling  wells  is  rain  water. 
Rain  that  is  not  evaporated  or  carried  oflf  in  streams, 
sinks  into  the  ground.  It  enters  the  porous  rocks, 
sand  and  gravels  with  more  or  less  ease  according  to 
the  nature  of  the  geological  formation  in  different 
parts  of  the  country. 

A  hole  of  large  diameter  is  necessary  for  the  in- 
stallation of  deep  well  pumps  of  the  sucker  type,  but 
as  the  yield  of  this  type  of  pump  in  proportion  to  the 
space  it  occupies  is  small,  it  has  been  thought  per- 
missible in  some  cases  to  reduce  the  diameter  of  the 
lower  part  of  the  well  without  seriously  affecting  the 
efficiency  of  the  installation.  After  being  in  service 
only  a  short  time,  however,  the  yield  of  these  wells 
was  so  reduced  as  to  render  it  necessary  to  ream  the 
well  in  order  to  obtain  a  sufficient  supply  of  water. 
Under  such  conditions  the  "air  lift"  has  more  than 
once  proved  valuable. 

In  pumping  river  or  lake  water  by  the  air  lift  sys- 
tem, wells  may  be  sunk  to  the  required  depth  in  the 
bed  of  the  river  or  lake,  closed  at  the  bottom  and  sub- 
sequently filled  by  the  water  running  in  at  the  top. 
Where  water  of  greater  purity  than  is  obtainable  by 
this  method  is  desirable,  it  is  often  possible  to  sink 
wells  in  the  bank  of  the  river  or  lake  at  some  distance 
from  the  edge;  the  intervening  earth  acts  as  a  very 
efficient  natural  filter,  which,  with  the  aeration  during 
the  iirocess  of  pumping,  purifies  the  water  quite 
effectively. 

The  Compressor — One  of  the  most  imnortant  con- 
siderations in  planning  the  installation  of  an  air  lift 
system  is  the  air  compressor,  on  the  careful  selection 
of  which  depends  to  a  large  extent  the  ultimate  effic- 
iency of  the  installation  as  a  whole.  The  capacity 
and  method  of  drive  must  be  determined  by  conven- 
ience and  local  conditions.  For  small  installations 
straight  line  or  vertical  single  stage  machines  are 
suitable  and  for  larger  installations,  the  multi-stage 
duplex    types   are   more   economical.      The   compres- 


sor may  be  either  simple  or  compound,  steam,  gaso- 
line or  oil  driven,  motor  driven  by  a  short  belt  arrange- 
ment, or  by  a  motor,  the  armature  of  which  is  dir- 
ectly mounted  on  the  compressor  shaft.  Where  the 
necessary  power  is  already  available  the  machine  may 
be  driven  by  a  belt  direct  from  a  line  shaft. 

Gear  drives  are  only  suitable  for  very  small  por- 
table compressors  and  are  practically  never  used  on 
larger  machines  owing  to  the  intermittent  loads  to 
which  this  class  of  machinery  is  subjected. 

The  Piping  of  the  Well — The  proper  piping  of  the 
well  is  a  very  important  consideration  and  it  is  ad- 
visable to  consult  a  reliable  maker  of  air  lift  pumping 
equipment  before  proceeding  with  the  work,  as  on  the 
proper  proportioning  of  the  air  and  water  piping,  and 
the  proper  depth  of  submergence  at  which  the  air  is 
introduced  into  the  water  column  as  well  as  the  way 
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in  which  it  is  introduced,  depends(assuming  the  use 
of  an  efficient  compressor)  the  success  or  failure  of 
the  entire  system. 

There  are  several  methods  of  piping  a  well,  each 
having  a  number  of  supporters,  those  in  most  common 
use  are  being  shown  in  Figure  1.  The  methods  il- 
lustrated in  sketches  1  and  2  of  that  figure  are  known 
as  the  side  inlet  or  Pohle  systems,  after  their  inven- 
tor, Dr.  Julius  Pohle,  and  are  generally  used  where 
the  size  of  the  well  is  large  in  proportion  to  the  de- 
mand for  water.  The  Saunders  system,  illustrated 
in  sketch  3.  consists  of  a  central  tube  suspended  in- 
side the  well  casing,  the  air  passing  between  the  well 
casing  and  this  tube  through  which  the  water  is  dis- 
charged. This  system  is  suitable  for  wells  of  too  small 
a  diameter  to  permit  the  use  of  the  side  inlet  type. 

The  third,  or  central  air  pipe  system,  sketch  4,  is 
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a  reversion  of  the  previously  described  arrange- 
ments and  is  used  to  obtain  the  largest  possible  out- 
put from  a  given  size  well.  The  air  pi])e  is  suspended 
inside  the  casing  and  the  water  discharges  between 
this  and  the  casing.  The  diameter  of  the  air  pipe 
depends  on  its  length,  and  the  pressure  and  volume 
of  the  air  which  it  is  to  carry.  While  this  system 
will  give  the  largest  yield  from  a  well  of  given  size, 
it  is  not  as  economical  as  the  other  stj'les,  and  hence 
is  not  as  widely  used  now  as  it  was  once. 

Large  bubbles  of  air  ascend  through  water  at  a 
much  more  rapid  rate  than  small  ones,  and  thus  any 


/ 


Fig. 


4137- 
-Sketch  showing  operating  principles  of  return  air  pumping  sjrstera 


device  which  will  divide  the  air  into  very  small  bub- 
bles before  it  becomes  mixed  with  the  water  will  re- 
duce the  slippage  losses  and  increase  the  amount  of 
water  pumped  per  cubic  foot  of  air  used.  The  Imper- 
ial systems,  sketches  5  and  6,  are  so  designed  as  to 
break  the  air  up  into  fine  streams  which  greatly  in- 
crease the  efficiency  of  the  system.  Both  types  are 
open  at  the  bottom  and  provide  a  ready  exit  for  any 
dirt  or  scale  which  may  be  blown  down  the  air  pipe 
into  the  well.  The  Imperial  class  "VC"  pump,  as 
shown  in  sketch  6,  is  an  improvement  on  the  central 
air  pipe  system  illustrated  in  sketch  4,  and  is  adapted 
for  use  where  the  diameter  of  a  well  prohibits  the 
use  of  the  side  inlet  type,  and  is  esj)ecially  suitable 
for  handling  large  quantities  of  water  from  strong 
wells.  The  casing  in  both  of  these  pumps  is  made  of 
steel  tubing,  and  the  air  pipes  of  brass  tubing,  around 
the  periphery  of  which  are  drilled  small  holes  so  spaced 
as  to  create  back  pressure  of  sufficient  strength  to  pre- 
vent slippage  losses  and  ensure  control  over  the  ad- 
mission of  air  to  the  rising  column  of  water. 

Limitations  and  Handicaps  of  the  Air  Lift  System 
The  quantity  of  water  which  may  be  handled  by  an 
air  lift  pumping  system  is  limited  only  by  the  cap- 


acity of  the  wells  to  furnish  water.  With  a  properly 
designed  piping  system  the  loss  of  power  in  the 
transmission  is  trifling,  and  compares  favorably  with 
any  other  system  of  power  transmission.  With  a 
given  size  of  pipe  it  varies  as  the  distance,  that  is,  the 
loss  in  2  miles  will  be  twice  that  in  1  mile,  etc. 

The  air  lift  pump  being  entirely  automatic  in  op- 
eration there  is  no  objection  to  having  the  source  of 
water  supply  at  a  considerable  distance  from  the  pow- 
er house.  One  central  power  plant  supplies  air  to 
over  375  wells  in  a  large  southwestern  oil  field,  over 
10  square  miles  of  country  and  through  40  miles  of 
pipe. 

Where  deep  water  pumps  are  used  for  very  high 
lifts,  more  or  less  trouble  is  usually  experienced 
through  the  breakage  of  rods  and  valves  and  the  entire 
installation  operates  at  low  efficiency  through  the  in- 
creased friction  and  leakage  of  plungers  and  valves, 
and  the  care  and  attention  which  they  require.  There 
are,  however,  manj-  air  lift  installations  in  use  where 
the  lifts  vary  from  600  to  1200  feet  pressures  of  from 
1/4  to  1/3  of  a  pound  per  foot  of  actual  lift. 

The  air  lift  has  received  much  unjust  criticism  at 
the  hands  of  those  who  have  installed  it  as  a  sort  of 
last  resort  under  conditions  that  have  seriously  handi- 
capped it,  whereas  deep  well  pumping  equipment  has 
usually  been  given  every  advantage.  The  fact  that 
deep  well  pumps  will  either  wotk  as  designed  or  not 
at  all,  and  that  no  tnatter  how  poorly  an  air  lift  system 
is  installed,  it  will  give  some  kind  of  results,  has  pro- 
bably had  a  great  deal  to  do  with  the  prejudice  which 
has  existed  against  it  in  the  minds  of  some  prospective 
users. 

Modern  Practice 
Those  who  have  made  an  unbiased  investigation 
of  the  possibilities  of  this  method  of  pumping,  have 
long  been  aware  of  its  reliability,  low  installation  and 
maintenance  costs,  and  have  generally  acknowledged 
that  hy  its  use  it  was  possible  to  obtain  a  greater 
quantity  of  water  from  a  given  well  than  by  any  other 
means.  Within  the  last  few  years  the  high  state  of 
perfection  to  which  the  air  compressor  has  been 
brought  and  the  improved  methods  of  introducing  the 
air  into  the  eduction  pipe  or  water  column,  as  well 
as  the  better  proportioning  of  the  pipes  theinselves, 
has  so  increased  the  efficiency  of  a  properly  designed 
air  lift  as  to  allow  its  favorable  comparison  with  any 
other  type  of  deep  well  pumping  system  at  present 
available. 

Air  Lift  Definitions 

The  static  head  is  the  distance  from  the  level  of 
the  water  in  the  well  to  the  well  head  or  ground  level 
when  the  well  is  not  being  pumped. 

The  drop  is  the  distance  which  the  water  in  the 
well  recedes  when  the  well  is  delivering  a  certain 
definite  quantity  of  water. 

The  elevation  is  the  distance  above  the  well  head 
to  which  it  is  desired  to  deliver  the  water. 

The  lift  consists  of  the  static  head  plus  the  drop 
and  elevation. 

The  submergence  is  the  distance  below  the  water 
level  at  which  the  air  is  admitted  into  the  column  and 
is  either  called  starting  or  running  submergence.  The 
distance  from  the  point  where  the  air  is  admitted  to 
the  water  column  to  the  point  of  final  discharge  of  the 
mixture  of  air  and  water  is  considered  as  100%.  Thus 
a  70%  submergence  means  a  30%  lift,  or  a  30%  sub- 
mergence a  70%  lift,  the  amount  and  percentage  of 
the  submergence  depending  directly  upon  the  height 
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of  the  lift.    These  terms  are  illustrated  graphically  in 
Figure  3. 

Operation  of  the  Modem  Air  Lift 

In  the  modern  air  lift  constant  streams  of  air  and 
water  are  mingled,  the  air  being  broken  up  into  min- 
ute bubbles  and  distributed  through  the  water,  re- 
sulting in  a  constant  discharge  with  a  minimum  of 
slippage.  The  eduction  pipe  must  be  kept  filled  with 
air  and  water  and  if  the  pipe  in  use  is  too  large  for 
the  amount  of  water  available  a  larger  quantity  of  air 
must  be  used  in  order  to  keep  up  the  velocity.  The 
amount  of  water  carried  per  square  inch  in  the  educ- 
tion depends  on  the  lift  and  percentage  of  sub- 
mergence. A  3  inch  pipe  will  be  of  ample  size  to 
use  to  pump  100  gallons  per  minute  with  a  100  foot 
lift  and  60%  submergence,  while  a  3-^  inch  pipe 
would  be  required  in  order  to  raise  the  same  amount 
of  water  with  the  same  life  and  a  submergence  of 
only  40%.  In  other  words  the  submergence  regulates 
the  air  pressure,  and  the  higher  the  air  is  compressed 
the  greater  are  its  expansive  qualities,  hence  a  small- 
er quantity  of  air  will  be  required  to  do  the  work,  and 
it  will  occupy  less  room  in  the  eduction  pipe  owing 
to  its  higher  velocity.  With  little  submergence  and 
consequent  low  air  pressure  and  velocity  a  larger 
amount  of  air  must  be  used  and  more  of  the  eduction 
pipe  filled  with  air  on  account  of  the  lower  velocity. 

For  best  results  the  eduction  pipe  should  have  as 
smooth  a  surface  as  possible  and  places  where  the  air 
may  eddy,  such  as  the  ends  of  the  screwed  joints  in 
ordinary  iron  pipes,  should  be  eliminated  wherever 
possible,  as  these  increase  the  friction  slippage  be- 
tween the  air  and  the  water.  The  piping  from  the 
compressor  to  the  point  where  the  air  is  introduced 
into  the  well  should  receive  careful  attention.  Every 
bjt  of  power  used  to  compress  the  air  to  a  higher 
pressure  in  order  to  overcome  friction  is  wasteful,  and 
the  extra  first  cost  in  installing  large  air  pipes  is  com- 
pensated for  by  the  saving  in  power  consumption 
which,  although  it  may  be  very  slight,  is  continuous 
day  in  and  day  out. 

Some  Notable  Installations  of  the  Air  Lift 

The  only  really  successful  objection  to  the  air  lift 
in  the  past  has  been  that  it  was  not  efficient  and  as 
stated  in  the  foregoing,  if  reasonable  care  is  used  in 
selecting  and  installing  the  equipment,  the  air  lift  will 
be  found  to  be  equal  if  not  superior  to  any  other  me- 
thod of  raising  water  from  deep  wells.  That  this  is 
true  is  borne  out  by  the  experience  of  some  of  the 
largest  users  of  the  system  in  the  United  States  and 
Canada  such  as :  The  city  of  Kitchener,  Ont.,  The 
Canadian  Pacific  Railway,  Angus  Shops,  Warden 
King  Com|5anv,  P»awes  Brewery,  Ottawa  Dairy  Com- 
pany, The  cities  of  Plainfield  and  Asbury  Park,  New 
Jersey,  Mexico  City,  Jefferson  Ice  Company,  Chicago. 
United  States  Finishing  Company,  Pawtucket,  Rhode 
Island,  etc. 

Cost  of  Installations 

When  considering  the  jjurchase  of  a  new  machine 
or  piece  of  equipment  one  of  the  first  i)()ints  to  receive 
attention  is  the  cost  of  installation.  In  this  respect 
the  cost  of  small  air  lift  installations  including  wells 
of  up  to  400  gallons  per  minute  in  capacity  will  be  the 
same  or  slightly  greater  than  with  other  methods. 
For  installations  of  400  to  <S00  gallons  per  minute  the 
cost  is  about  equal  with  a  decided  advantage  in  favor 
of  the  air  lift  for  capacities  beyond  this.  One  of  the 
reasons  for  the  lower  first  cost  of  the  larger  capaci- 


ties of  air  lift  pumping  systems  is  that  each  well  yields 
more  water  than  is  obtainable  by  any  other  means, 
thus  decreasing  the  number  of  wells  to  be  bored. 

Cost  of  Maintenance  and  Flexibility 

The  maintenance  cost  of  the  air  lift  is  in  marked 
contrast  to  that  of  the  ordinary  pump  in  which  a  num- 
ber of  working  parts  are  directly  exposed  to  the  li- 
quid being  pumped  and  which  requires  the  continual 
packing  and  renewing  of  valves,  etc.  The  air  lift 
pump,  when  once  installed,  stays  down  the  well,  and 
nothing  comes  in  contact  with  the  water  except  the 
air  and  the  piping.  Its  efficiency  is  continuous  and 
the  conditions  which  prevail  at  the  time  the  install- 
ation is  tested  out  are  usually  those  under  which  it 
continually  operates. 

The  only  machinery  required  is  the  compressor 
which  may  be  located  in  the  power  house  or  in  any 
convenient  i)lace  and  as  a  modern  compressor  is  en- 
closed, self  oiling,  and  automatic  in  operation,  it  re- 
quires a  minimum  of  attention,  and  this  need  not  be 
given  by  a  man  of  great  skill. 

In  the  operation  of  the  air  lift  it  is  sometimes  de- 
sirable to  carry  the  water  along  the  ground  horiz- 
ontally or  at  an  angle,  with  a  subsequent  lift  to  a  tank 
or  reservoir,  and  unless  the  system  has  been  carefully 
designed,  more  or  less  trouble  will  occur  and  the  sys- 
tem will  operate  at  low  efficiency.  When  these  con- 
ditions prevail,  it  is  necessary  to  submerge  the  air 
nozzle  below  the  water  level  to  a  distance  having  a 
large  ratio  to  the  actual  total  lift. 

Boosters 

To  meet  these  conditions  efficiently,  the  water 
from  the  air  lift  may  be  discharged  into  a  tank  or 
pond  and  then  raised  by  ordinary  steam  or  centri- 
fugal pumps  to  the  desired  height  and  place  of  storage 
or  consumption.  The  use  of  steam  or  power  driven 
pumps  for  the  purpose,  however,  detracts  to  a  large  ex- 
tent from  the  automatic  features  of  the  system  as  a 
whole,  and  it  is,  therefore,  much  better  to  use  what  is 
known  as  the  air  lift  booster. 

The  object  of  an  air  lift  booster  is  to  force  a  solid 
stream  of  water  horizontally  or  vertically  through  a 
pipe  or  system  of  pipes  from  an  air  lift  pump,  the  air 
being  separated  from  the  water  in  the  booster  and  its 
pressure  made  use  of  to  force  the  water  horizontally 
or  to  a  higher  level. 

As  shown  in  Figure  5  the  booster  is  placed  di- 
rectly over  the  well  head  so  that  the  air  lift  pump 
discharges  directly  into  it.  The  mixed  air  and  water 
as  discharged  by  the  air  lift  is  separated  in  the  boos- 
ter and  the  pressure  utilized  in  doing  the  work.  The 
booster  is  very  simple  in  operation,  the  amount  of  air 
in  the  booster  being  controlled  by  the  water  level.  An 
automatic  valve  is  so  aranged  that  as  the  water  rises 
the  valve  is  closed  and  a  pressure  built  up  in  the  boos- 
ter, and  as  the  water  falls  this  valve  opens  and  allows 
the  air  to  escape  from  the  booster  directly  to  the  at- 
mosphere or  to  the  intake  of  the  compressor  as  may 
be  desired. 

If  the  air  is  returned  to  the  intake  of  the  compres- 
sor, it  is  necessary  to  pass  it  through  a  moisture  trap 
so  as  to  dry  it  as  much  as  possible  before  it  reaches 
the  compressor. 

The  most  valuable  feature  in  the  use  of  the  booster 
is  the  advantage  gained  bj'  being  able  to  deliver  the 
water  to  the  place  desired  without  the  installation  and 
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maintenance  costs  of  power  driven  pumping  equip- 
ment, and  the  fact  that,  as  with  the  air  lift  pump  it- 
self, the  whole  system  retains  its  feature  of  automatic 
operation  to  a  high  degree. 

Summary 

The  air  lift  steadily  improves  the  well  and  in- 
creases the  flow,  and  sand,  solids,  or  semi-solids  in 
the  water  have  no  detrimental  eflfect  on  the  pump  or 
its  operation.  With  the  ordinary  pump  of  the  recip- 
rocating or  rotary  types,  unless  specially  designed, 
this  matter  has  to  be  prevented  from  entering  the 
pump  by  means  of  "screens,  which  become  clogged  in 
time  and  require  time  and  trouble  to  remove  and  clean. 
The  air  lift  by  drawing  out  the  sand  and  sludge,  en- 
larges the  water  bearing  cavities  of  the  well  and  so 
increases  its  flow. 

The  air  lift  is   thoroughly   reliable,   reasonoble   in 


Fig.  5— Diagram  of  an  air  lift  pump  and  booster 


first  cost,  economical  to  maintain  and  will  obtain  all 
of  the  water  a  well  is  capable  of  yielding  and  often  in- 
creases this  yield,  and  when  the  yearly  over-all  costs 
are  compared  with  those  of  any  other  type  of  pumping 
equipment,  the  balance  is  in  favor  of  the  air  lift.  This 
fact  alone  should  commend  the  air  lift  to  the  careful 
attention  of  anyone  who  is  confronted  with  the  pro- 
blem of  securing  an  abundant  supply  of  pure  water. 

Displacement  Pumps 

The  displacement  pump  is  one  of  the  simplest 
types  of  power  driven  pumping  machinery  ever  pro- 
duced, consisting  essentially  of  two  barrels  or  cylin- 
ders, which  are  filled  and  discharged  alternately,  the 
charge  in  each  cylinder  being  directly  displaced  by  the 
admission  of  the  necessary  volume  of  air  through  an 
automatically  controlled  valve.  The  principal  require- 


ment is  that  the  tanks  be  submerged  from  5  to  6  feet, 
which  unfortunately  it  is  not  always  possible  to  ar- 
range for.  The  cylinders  are  filled  without  the  use  of 
any  power  and  are  discharged  with  a  minimum  of  loss 
through  friction.  There  is  no  packing  or  other  por- 
tions of  the  pump  subject  to  leakage  and  it  is  not 
affected  by  dirt,  grit  or  semi-solids  in  the  water. 

Displacement  pumps  start  and  stop  automatically 
and  only  use  air  in  exact  proportion  to  the  volume  of 
water  discharged.  Due  to  their  extreme  simplicity 
they  require  practically  no  repairs  and  little  or  no 
attention ;  many  pumps  in  fact  are  operated  for  weeks 
without  anyone  bothering  to  look  after  them.  They 
are  usually  built  in  sizes  having  capacities  of  up  to 
3000  gallons  per  minute  and  the  height  to  which  they 
will  lift  water  is  only  limited  by  the  air  pressure  used. 
By  the  arrangement  of  several  pumns  in  series,  it  is 
entirely  feasible  to  raise  liquids  to  almost  any  height 
without  the  use  of  excessive  air  pressure. 

Application 
Up  to  the  present  the  displacement  pump  has  been 
more  widely  used  in  mine  work  than  in  other  indus- 
tries, for  such  work  as  pumping  out  the  water  which 
often  gathers  in  sumps,  dips  and  entries,  or  wherever 
it  is  possible  to  completely  submerge  the  pump.  Where 
total  submergence  was  possible  thev  have  proved  very 
effective  for  discharging  automatically  seenage  or 
leakage  water  in  subways  and  tunnels  and  in  the  base- 
ments of  factories  and  in  industrial  plants,  its  utter  in- 
difference to  dirt  and  grit  making  it  particularly  val- 
uable for  such  work. 

In  a  slightly  modified  form  the  displacement  pump 
has  been  applied  to  handling  and  elevating  pulp  stock, 
marl,  paint,  acids,  alkalies  and  other  heavv  semi-fluids. 
Where  the  material  handled  is  of  a  verv  corrosive 
nature  it  is  customary  to  locate  the  air  valve  so  that 
it  is  not  brought  into  direct  contact  with  the  liquid 
or  exposed  to  any  vapours  which  mav  arise  from  it. 
For  transferring  pulp  from  one  tank  to  another  and 
for  sewage  election,  the  results  obtained  with  these 
pumps  have  been  very  promising  when  conditions 
were  favorable. 

The  displacement  pump  when  used  alone  or  in  con- 
nection with  an  air  lift  nump  will  often  solve  the 
problem  of  obtaining  a  reliable  water  suonlv.  The 
pump  may  be  submersred  in  a  river,  lake  or  small  pond, 
or  in  a  reservoir  filled  with  water  from  artesian  wel's 
by  an  air  lift.  In  this  case  one  comnressor  of  the 
proper  capacity  will  sunplv  both  the  air  lift  and  the 
displacement  pumn,  making  a  svstem  that  is  simr)le. 
efficient  and  very  economical  in  both  installation  and 
attendance  costs. 

The  Return  Air  Pumping  Svstem 

To  overcome  some  of  the  disadvantages  of  the  or- 
dinarv  disnlacement  pumn  and  still  retain  the  larjre 
capacity,  simplicity  and  convenience  of  this  method  of 
pumping,  the  Ingersoll-tRand  companv  brought  out 
their  return  air  pumning  svstem.  It  mav  be  termed 
an  exoansion  displacement  pumn  and  its  princinal 
advantage  over  the  older  forms  of  di.splacement  pumns 
lies  in  the  fact  that  the  potential  enerev  of  exoansion 
in  the  displacing  air  volume  is  profitahlv  applied  in- 
stead of  being  wasted. 

Essential  Requirements  of  the  System 
The  return  air  pumping  system  is  a  complete  sys- 
tem of  pumping  in  which  the  air,  after  doing  its  work 
in  one  tank,  is  returned  to  the  compressor  to  do  some 
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work  in  the  other  tank.  It  consists  of  a  closed  cir- 
cuit in  which  by  a  regular  pre-arranged  cycle  of  oper- 
ations it  is  possible  to  compress,  expand  and  recom- 
press  and  re-expand  one  volume  of  air  indefinitely, 
each  cycle  of  compression  and  expansion  correspond- 
ing with  a  discharge  of  the  liquid  in  one  of  the  pump 
tanks. 

The  essential  requirements  of  the  system  are  an 
air  compressor  driven  by  steam,  electricity  or  other 
convenient  form  of  power ;  a  reversing  switch  located 
near  the  compressor;  two  air  pipe  lines  leading  from 
the  compressor  through  the  switch  to  one  of  the 
pump  tanks ;  also  two  pump  tanks,  which  are  either 
submerged  in  the  liquid  to  be  pumped  or  arranged  so 
as  to  be  filled  by  syphonic  action.  Provision  is  mad; 
for  automatically  replacing  the  air  which  may  be  lo-jt 
in  each  cycle  by  leakage  or  aibsorption  in  the  system 
or  by  operation  of  the  switch. 

Operating  Principle 

The  principle  of  the  return  air  system  is  ver)  sim- 
ple, compressed  air  being  led  to  a  tank  full  of  the  fluid 
to  be  pumped,  forcing  it  out  through  a  suitable  dis- 
charge pipe,  through  which  its  return  is  prevented 
by  the  use  of  a  check  valve.  The  air  which  has  dis- 
jylaced  the  fluid  from,  the  tank  is  expanded  back 
through  the  air  line  and  switch,  compressor  intake 
valves,  compressor  cylinder  and  discharge  valves,  un- 
til equilibrium  is  restored  throughout  the  system 
which  then  contains  a  charge  of  air  at  a  certain  pres- 
sure above  that  of  the  aamosphere.  This  equalizing 
oDeration  takes  but  a  short  time  during  which  the 
compressor  operates  at  no  load  as  the  pressure  is 
balanced  on  each  side  of  the  piston.  When  equili- 
brium has  been  attained  the  compressor  again  takes 
on  its  load,  compressing  the  air  in  the  second  tank 
and  drawing  air  through  its  intake  from  the  first 
tank  and  pipe  line  which  are  already  under  high  pres- 
ure.  As  the  pressure  in  the  second  tank  is  increased 
the  fluid  is  discharged,  and  as  pressure  in  the  first 
tank  is  decreased  the  fluid  enters. 

The  sequence  of  operations  will  be  readily  under- 
stood by  reference  to  the  lettered  diagram  in  Figure 
4;  A  and  B  are  twin  displacement  tanks,  completely 
sulbmerged  in  the  liquid  to  be  raised,  or,  where  this 
is  not  possible,  filled  bv  syphonic  action.  A'  and  B' 
are  the  two  air  pipe  lines  containing  the  discharge 
check  valves  CI  and  02  which  prevent  the  return  of 
the  liquid  ejected.  Check  valves  CI'  and  C2'  prevent 
the  discharge  of  the  fluid  through  the  inlet.  E  is  the 
discharge  pipe  common  to  both  tanks.  The  automatic 
switch  F  controls  the  pumping  cycle.  Gl  and  G2  are 
the  tank  risers.  H  is  the  air  cylinder  of  the  com- 
pressor, while  J  if*  the  automatic  compensating  valve 
which  keeps  the  system  supplied  with  the  prop.er 
amount  of  air.  As  shown  in  the  diagram,  the  com- 
pressor H  is  withdrawing  the  air  from  the  tank  B  and 
compressing  it  in  tank  A.  At  the  same  time  the  fluid 
is  entering  tank  B  through  the  check  valve  C2'  while 
it  is  being  ejected  from  tank  A  through  its  riser  Gl, 
check  C  and  discharge  pipe  E.  The  apparatus  is  so 
arranged  that  when  the  tank  B  is  completely  filled, 
the  switch  F  will  be  automatically  operated  exactly 
reversing  the  cycle  of  operation,  by  allowing  the  air 
at  full  pressure  in  the  tank  .\  to  expand  throuerh  the 
switch  F  and  the  compressor  H  into  the  pine  line  B' 
and  the  tank  B  forcing  the  fluid  out  of  the  latter.  The 
moment  that  the  pressure  in  the  tank  A  is  reduced  to 
a  point  where  it  is  lower  than  the  hydraulic  head  of 


the  liquid  in  which  it  is  submerged  or  from  which  it 
is  siphoned,  the  fluid  will  enter  the  tank  through  the 
check  valve  C  until  the  tank  is  completely  filled,  at 
which  point  the  reversing  switch  F  will  again  operate 
automatically,  reversing  the  conditions  for  another 
cycle. 

Automatic  Switches 

There  are  two  types  of  automatic  switches  which 
can  be  used  with  this  system,  the  relative  merits  of 
each  for  a  given  installation  depending  on  local  con- 
ditions. The  simplest  type  is  simply  an  air  onerated 
piston  valve  similar  to  that  used  on  rock  drills,  each 
throW  of  the  valve  corresponding  with  the  filling  of 
one  tank.  An  auxiliary  valve  is  thrown  by  atmos- 
pheric pressure  on  one  end,  overcoming  a  partial  vac- 
uum on  the  other  end,  the  difference  in  pressure  being 
secured  as  explained  in  the  following:  The  system  is 
so  installed  that  normally  the  tanks  are  filled  bv  grav- 
ity ;  thus  the  tank  is  filled  with  fluid  as  the  air  goes 
out,  without  any  suction  action.  Thus  when  a  tank 
is  level  full  of  water  or  other  liquid  the  air  in  the  pipe 
connected  to  that  tank  is  normally  at  atmospheric 
pressure,  and  as  the  compres.sor  continues  to  with- 
draw air  from  this  pipe,  a  slight  vacuum  is  created. 
The  reversing  switch  being  connected  to  this  piie, 
the  partial  vacuum  on  one  end  of  the  auxiliary  valve 
is  overcome  by  full  atmospheric  pressure  on  the  op- 
eration of  the  auxiliary  valve,  which  in  turn  throws 
the  main  valve.  A  recurrence  of  this  action  on  the 
filling  of  the  second  tank  reverses  the  switch  for  an- 
other cycle.  Where  circumstances  reouire  the  tanks 
to  be  filled  by  siphonic  action,  the  switch  may  be  so 
adjusted  that  it  throws  only  when  a  higher  vacuum  is 
reached,  thus  making  provision  for  an  additional  lift 
on  the  intake. 

The  second  type  of  switch  is  well  adapted  for  use 
with  submerged  tanks,  and  is  known  as  the  diflference- 
in-pressure  switch.  It  is  arranged  so  as  to  automatic- 
ally reverse  when  the  pressure  in  the  tank  being  filled 
reaches  the  oint  where  it  is  completely  filled  and  there 
is  no  further  necessity  for  reducing  the  air  pressure. 
This  arrangement  confines  the  cycle  of  operation  be- 
tween the  pressure  necessary  for  pumping,  and  some 
return  pressure  above  the  atmosphere,  thus  keeping 
the  ratio  of  compression  within  the  lowest  limits  and 
making  it  economical  for  use  with  submerged  tanks. 
The  question  as  to  which  of  these  switches  should  be 
used  for  a  given  installation  will  depend  on  local  con- 
ditions, and  in  makig  a  decision  the  purchaser  should 
he  governed  by  the  advice  and  experience  of  the  maker 
of  the  equipment. 

Compensating  for  Leakage 

Where  the  first  mentioned  switch  is  in  use,  there 
will  always  be  a  slight  amount  of  air  lost  through  the 
operation  of  the  switch.  Leakage  and  absorption  of 
the  air  by  the  water  will  also  consume  a  small  amount 
of  air.  To  automatically  compensate  for  these  losses 
is  the  function  of  the  compensating  valve  J,  which  is 
simply  an  atmospheric  check  valve  which  opens  when 
a  partial  vacuum  is  created  on  its  inner  face.  This 
will  occur  at  a  point  in  the  cycle  where  the  pressure 
(Irop.s  below  the  permissible  vacuum,  thus  indicating 
tiiat  the  charge  in  the  .■system  is  insufficient.  .\  globe 
\alve  placed  just  outside  the  valve  J  is  adjusted  to 
admit  just  the  right  amount  of  air  to  maintain  the  op- 
erative conditions  at  the  highest  efficiency.  Losses 
through  absorption,  leakage  and  the  operation  of  the 
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switch  are  compensated  for,  when  the  difiference-in- 
pressure  switch  is  used,  by  a  small  auxiliary  air  pump 
or  compressor  called  a  booster,  which  automatically 
makes  up  for  the  losses  in  the  system. 

Starting  the  Return  Air  System 

On  starting,  the  system  operates  during  the  first 
cycle  as  an  ordinary  displacement  pump,  the  com- 
pressor H  taking  its  air  at  atmospheric  pressure 
through  the  valve  J  and  its  accompanying  globe  valve 
which  is,  of  course,  fully  opened  on  starting.  As 
soon  as  the  required  pressure  is  built  up  in  the  system, 
the  check  valve  closes  automatically  and  the  cycle  of 
compression  and  expansion  begins,  and  the  globe 
valve  is  adjusted  to  admit  the  right  quantity  of  air. 

Efficiency  of  the  System 

The  return  air  system  under  normal  conditions 
will  show  an  average  efficiency  of  about  55  per  cent; 
some  installations  have,  however,  shown  60  per  cent 
and  never,  even  under  very  unfavourable  conditions, 
fias  an  efficiency  of  less  than  40  per  cent  been  shown. 
These  figures  represent  the  actual  ratio  of  water 
raised  to  the  I.  H.  P.  of  the  compressor  steam  cylinder 
with  all  losses  included.  It  will  not  be  difficult,  with 
these  percentages  as  a  basis,  to  figure  the  actual  pow- 
er cost  in  a  given  case,  in  which  all  local  conditions 
are  definitely  known,  such  as  the  price  of  coal  per  ton 
and  the  total  cost  of  boiler  feed  water.  When  care- 
ful consideration  is  given  to  these  figures,  it  will  be 
readily  seen  that  from  the  standpoint  of  fuel  economy 
alone,  the  return  air  .system  is  well  worth  considera- 
tion. 

Application  of  the  System 

The  return  air  pumping  system,  being  of  very 
simple  construction,  is  readily  taken  care  of  by  the 
average  engineer  and  is  easily  installed.  Once  it  is 
put  into  operation  it  is  entirely  automatic,  yet  may  be 
instantly  and  completely  controlled  from  the  compres- 
sor room,  uo  matter  how  far  away  it  may  be.  As 
there  are  no  stuffing  boxes,  glands,  pistons,  or  plun- 
gers in  contact  with  the  fluid  to  be  pumped,  and  no 
delicate  parts  liable  to  become  corroded  and  albraded, 
the  system  has  been  widely  adopted  for  use  in  han- 
dling chemical  solutions  in  salt  works,  'bleacheries, 
tanneries,  etc.,  and  for  the  transferring  of  semi-fluids 
in  pulp  mills,  cement  mills,  glass  factories,  etc..  as 
well  as  for  the  elevation  of  sewage  in  industrial  plants 
and  small  towns.  Excessive  submergence  only  tends 
to  im'prove  the  efficiency  of  the  system,  and  no  oil  is 
required  at  the  pump. 


Annual  Meeting,  Association  of  Professional 
Engineers  of  British  Columbia 

The  Association  of  Professional  Engineers  of  B. 
C.  held  its  second  annual  meeting  on  Saturday,  Dec. 
3,  at  the  Hotel  Vancouver,  with  a  large  attendance  of 
the  membership.  Seeing  that  the  Association  has  only 
been  actively  working  for  one  year,  a  great  deal  of 
importance  attached  to  this  first  anniversary  meeting. 
After  the  activities  of  the  Association  during  1921  had 
been  thoroughly  discussed  and  approved  by  the  meet- 
ing, election  of  officers  proceeded,  when  Mr.  D.  O. 
Lewis  was  elected  president,  for  1922,  Mr.  J.  M. 
Turnbull,  vice-president,  and  Messrs.  A.  E.  Foreman, 
G.  A.  Walkem,  H.  L.  Johnston,  J.  Muirhead  members 
of  the  council.  Major  W.  G.  Swan,  automatically  be- 
comes a  member  of  the  Council  for  1922  as  last  past 
president.  A  very  hearty  vote  of  thanks  was  ex- 
tended to  Major  Swan  and  the  retiring  council  for 
their  activities  and  the  work  accomplished  during  the 
vear.  A  special  vote  of  thanks  was  extended  to  Capt. 
E.  A.  Wheatley  as  a  mark  of  appreciation  for  the 
manner  in  which  he  had  carried  on  his  duties  as 
secretary. 

Morning  and  afternoon  sessions  of  the  meeting 
were  held,  and  a  very  enioyable  luncheon  was  held 
in  the  hotel  dining  room  between  the  sessions.  Mr. 
G.  S.  Hanes,  M.  L.  A.  for  North  Vancouver  in  the 
nrovincial  legislature,  was  the  chief  guest.  Mr. 
Hanes,  in  the  course  of  a  brief  speech  remarked  that 
he  felt  his  duties  as  a  member  of  the  Association  of 
Engineers  might  in  the  last  analysis  prove  to  be  of 
as  much  importance  as  his  duties  as  a  member  of  the 
legislature.  He  congratulated  the  Association  on  the 
successful  year's  work  and  on  the  strength  of  their 
organization  and  the  success  of  the  annual  meeting. 
The  secretary  announced  that  the  attendance  of 
members  at  the  meeting  was  one  hundred  and  fifty. 

William  George  Swan.  D.  S.  O.,  B.  A.  Sc,  born 
in  Ontario,  came  to  B.  C.  in  1910  after  being  divisional 
engineer  and  terminal  engineer  for  the  Canadian 
Northern  Railway,  saw  much  service  in  France,  is 
now  chief  engineer  for  the  Vancouver  Harbor  Com- 
missioners. 

John  Moncrieff  Turnbull,  B.  A.  Sc.  M.  C.  M.  I. 
vice-ore.sident  for  1922,  born  in  Montreal  and  educated 
at  McGill  University,  came  to  British  Columbia  in 
1897,  where  after  holding  important  positions  in  the 
mining  world,  he  became  professor  of  mining  and 
head  of  the  mining  department.  University  of  British 
Columbia. 


The  Association  of  Professional  Engineers  of  British  Columbia 
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Load  Requirements  in  Building  Codes 
Have  Wide  Variation 

Examination  of  Three  Hundred  Municipal  Building  Regulations  Shows 

Absence  of  Any  Uniformity  in  Permitted  Loadings — Waste 

Caused  by  These  Differences  in  Standards 

By  RICHAKD  G.   KIMBELI, 
Architectural  and  Building  Code  Bureau,  National  Lnmtier  Manufacturers'  Association 


Of  fourteen  hundred  and  seventy-eight  cities  of 
over  five  thousand  population  in  the  United  States, 
only  four  hundred  and  ten  or  27  per  cent  of  them,  so 
far  as  has  been  determined,  have  a  building  code. 

By  persistent  effort,  a  library  of  the  codes  of  some 
three  hundred  cities  has  been  accumulated.  A  careful 
study  of  them  reveals  some  decidedly  interesting  and 
significant  facts.  This  article  will  discuss  only  the 
live  load  requirements  in  the  various  codes.  As  the 
codes  of  cities  located  in  close  proximity  to  a  larger 
city  generally  have  similar  requirements  to  those  of 
the  larger  city,  a  group  of  sixty-five  widely  scattered 
cities  of  over  twenty-five  thousand  population  was 
taken  as  being  representative  and  their  codes  exam- 
ined to  determine  if  the  suspicion  of  a  wide  variation 
was  founded  on  fact  or  surmise. 

An  effort  was  made  to  place  the  various  loading 
assumptions  under  the  headings  found  in  these  sixty- 
five  codes.  That  effort  brought  out  the  first  of  the 
variations  of  this  topic,  there  being  so  many  divisions 
or  groupings  and  so  different  as  to  make  this  impos- 
sible. Therefore,  a  group  of  occupancies  believed  to 
be  representative  was  chosen  and  the  load  require- 
ments tabulated  thereunder.  This,  of  course  meant 
the  omitting  of  some  of  the  requirements  that  were 
minor  divisions  under  one  group  heading,  and  others 
that  were  separate  and  distinct.  One  code  in  addi- 
tion to  providing  load  assumptions  for  the  various  por- 
tions of  different  buildings,  went  even  further  and  gave 
loads  for  the  assembly  halls  of  theatres,  schools,  hos- 
pitals, dance  halls,  hotels,  etc.,  which  were  at  variance 
with  the  loads  under  the  other  headings  for  the  same 
buildings. 

Variations  in  Dwelling  House  Requirements 
Possibly  the  most  interesting  of  the  variations 
brought  out  in  this  tabulation,  and  one  of  greatest 
significance  to  our  home  owners  and  builders,  referred 
to  dwelling  loads.  These  range  from  30  to  80  pounds 
per  square  for  the  first  floor,  30  to  50  pounds  per 
square  foot  for  the  second  floor  and  20  to  40  poimds 
for  the  attic.  Is  there  rhyme  or  reason  in  this?  Is 
a  dwelling  in  city  .A  liable  to  greater  loads  than  one  in 
city  B?  Generally  the  spans  of  joists  are  limited  bv 
deflection  to  prevent  plaster  cracking.  On  that  basis 
a  2  X  10  will  carry  a  30  pound  load  over  a  16  ft.  3  in. 
span,  while  the  same  timber  will  carry  an  80  pound 
load  for  onl}--  13  ft.  0  in.  Thus  poor  Jones  in  city  A. 
where  they  require  dwelling  house  floors  constructed 
to  accommodate  a  live  load  of  80  poimds  per  square 
foot,  must  use  a  2  in.  x  12  in.  joist  for  a  15.8  ft.  span 
while  Brown  in  city  B,  who  only  has  to  provide  for  a 
^0  lb.  load,  uses  a  2  in.  x  10  in.  joist  for  a  span  7  in. 
trreatcr  than  Jones',  with  less  lumber  for  each  of  his 
floor  supporting  members  than  Jones  used.  Is  this 
fair  or  justifiable?     Is  there  sense  in  requiring  Jones 


to  buy  more  material  for  the  same  purpose  than 
Brown,  making  his  building  cost  more,  causing  an 
investment  on  which  he  will  never  secure  a  return? 
If  the  30  lb.  load  requirement  is  safe,  what  a  great 
economic  waste  and  needless  hardship  is  caused  by  an 
80  lb.  requirement.  If,  however,  a  floor  built  to  ac- 
commodate 80  lbs.  per  sq.  ft.  is  the  absolute  minimum, 
for  safety  and  stability,  this  man  Brown  who  builds 
to  accommodate  only  30  lbs.  has  erected  a  house  of 
cards  and  created  a  hazard  to  the  occupants  of  his 
building. 

The  following  is  a  summary  in  tabular  of  the  oc- 
cupancies and  the  ranges  of  the  live  loads  for  the  six- 
ty-five cities;  the  figures  indicating  range  of  loads  in 
pounds  per  square  foot: 

Dwellings,  1st  floor,  30  to  80;  2nd  floor,  30  to  50; 
attic,  20  to  40. 

Tenements  and  apartments,  1st  floor,  30  to  80 
above,  30  to  50. 

Stores,  light  merchandise,  1st  floor,  75  to  150; 
above,  100  to  125. 

Stores,  heavy  merchandise,  1st  floor,  120  to  250; 
above,  200. 

Warehouse,  heavy,   150  to  250;  light,  100  to  150. 

Factories,  heavy,  150  to  250;  light,  100  to  150. 

Roofs,  pitch  20°  or  less,  20  to  50;  pitch  of  more 
than  20°.  15  to  50. 

As.semblv  halls,  moveable  seats,  80  to  125 ;  fixed 
seats.  .SO  to'l25;  drill,  100  to  250;  dances,  100  to  200; 
rooms.  40  to  120. 

Schools,  corridors.  60  to  125;  assembly.  75  to  125. 

Office  buildings.  40  to  100. 

Public  buildings.  50  to  150. 

-Stairways  and  fire  escapes,  general,  60  to  125; 
assembly,  100  to  125. 

Garages,  public.  70  to  175 :  private,  40  to  125. 

Grandstands.  80  to  125. 

Hotels,  rooms.  30  to  75 ;  corridors,  60  to  125. 

Hospitals,  rooms.  30  to  100:  corridors.  80  to  100. 

Sidewalks.   150  to  500. 

No  Reason  for  Variation  in  Roof  Loads 
The  loads  for  roofs  having  a  pitch  of  more  than 
20  degrees  from  the  horizontal,  vary  from  15  lbs.  to 
50  lbs.  per  square  foot.  Oh  yes.  someone  remarks, 
that  variation  is  accounted  for  by  the  fact  that  a  city 
with  a  50  lb.  load  provides  for  a  snow  load  in  addition 
to  the  other  loads,  while  the  city  with  a  15  lb.  load  is 
prob.tbly  in  the  south  where  thej-  have  no  snow  loads. 
That  would  seem  logical,  hut  is.  however,  not  borne 
out  by  the  facts.  .Mthough  southern  cities  as  a  rule 
have  lower  niof  load  requirements  than  the  northern 
cities,  this  does  not  hold  true  in  all  cases.  One  city 
with  a  15  lb.  load  is  within  two  hundred  miles  of  a 
city  with  a  50  lb.  load,  and  both  are  in  the  northern 
New  England  States.     Indeed,  the  15  lb.  load  citv  is 
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about  one  hundred  and  fifty  miles  north  of  the  city 
having  the  greater  load.  Roof  loads  should  undoub- 
tedly vary  according  to  climatic  conditions,  but  the 
particular  instance  cited  shows  clearly  that  in  many 
cases,  they  are  not  within  reason.  Such  variations  in 
cities  where  conditions  are  similar  proves  the  majority 
of  our  building  laws  are  based  neither  on  logic  nor 
judgment. 

Further,  what  of  the  variations  of  from  30  to  100 
per  cent  for  all  industrial  buildings?  And  what  about 
the  great  variance  in  the  quantity  of  materials  re- 
quired in  this  type  of  structure?  This  question,  how- 
ever, hardly  needs  discussion,  as  a  practical  engineer 
will  readily  realize  the  loss,  waste  and  inconven- 
ience of  such  different  standards,  and  when  brought 
to  his  attention,  will  generally  make  an  effort  to  right 
the  wrong.  With  the  prevailing  ordinances  should 
his  practice  be  wide  and  diversified,  and  distributed 
over  a  considerable  territory,  he  must  have  in  his 
possession  the  building  laws  of  all  the  cities  where  he 


erects  structures  to  be  able  to  meet  the  local  require- 
ments in  his  designing. 

Furthermore,  such  variations  prohibit  and  pre- 
vent standardization  in  the  design  of  various  struc- 
tural units  otherwise  entirely  possible. 

The  opnion  is  held  by  some  that  where  the  require- 
ments as  to  floor  loads  are  low,  the  allowable  unit 
stresses  for  structural  materials  are  correspondingly 
low,  and  where  the  live  loads  are  high,  the  attending 
stress  values  are  also  high, — thus  in  a  way  balancing 
the  variations  so  that  approximately  the  same  amount 
of  material  would  be  u.sed  in  both  localities  for  a  build- 
ing of  the  same  character.  This,  however,  is  not 
true  in  the  majority  of  cases.  A  city  with  high  load 
requirements  may  have  the  same  allowable  unit 
stresses  for  materials  as  a  city  with  low  loads  and 
vice  versa.  This  has  been  verified  by  our  examin- 
ination  of  the  some  three  hundred  codes  in  our  library. 
The  variations  in  the  allowable  stresses  and  their 
effects  will  be  presented  in  a  subsequent  article. 


Montreal  General   Contractors  Ass'n 
Hold  Annual  Meeting 


The  annual  meeting  of  the  Montreal  General  Con- 
tractors' Association  was  held  on  December  16th  at 
the  Builders'  Exchange,  Montreal. 

Mr.  Douglas  Bremner,  of  Bremner-Norris  &  Co., 
Ltd.,  who  presided,  outlined  the  activities  of  the  Asso- 
ciat-on  during  the  past  year.  He  stated  that  the  As- 
sociation has  dealt  with  such  questions  as  the  wages  of 
mechanics.  Dominion  Sales  Tax  as  applied  to  the 
building  industry,  city  water  taxes  on  steam  engines, 
the  scale  of  charges  for  equipment,  and  a  code  of  eth- 
ics and  practice.  He  was  glad  to  say  that  there  had 
been  a  complete  absence  of  trouble  in  their  trades, — 
indeed,  he  might  say  that  although  wages  have  been 
reduced,  the  building  industry  was  the  only  one  in 
which  there  had  been  no  labor  trouble.  Several  fac- 
tors have  contributed  to  this  condition,  but  the  main 
one  was  that  the  members  of  the  Association  had 
stuck  together  and  had  shown  loyal  co-operat'on. 
There  was  still  plenty  of  work  for  the  Association, 
and  he  mentioned  the  following  which  required  their 
earnest  attent'on — workmens'  compensation  acts  for 
the  provinces  of  Quebec  and  Ontario,  employers'  lia- 
bility in  the  Province  of  Quebec,  and  a  code  of  ethics 
and  practice. 

The  financial  statement  was  submitted  by  Mr.  H. 
C.  Johnstone,  honorary  secretary-treasurer,  and  on  the 
motion  of  Mr.  John  Quinlan,  and  seconded  by  Mr.  R. 
McLean,  the  report  was  adopted.  A  vote  of  thanks 
was  also  passed  to  the  officers  for  their  economical 
management  of  the  funds. 

The  question  of  the  foundation  work  of  the  new 
Court  House,  Notre  Dame  Street,  was  discussed.  It 
was  pointed  out  that  the  Association  had  no  know- 
ledge of  the  intended  awarding  of  the  contract  until 
the  work  had  been  let  by  the  Department  of  Pub'ic 
Works,  of  which  the  Honorable  A.  Galipeault  is  Min- 
ister. It  was  further  pointed  out  that  there  are  many 
building  contractors  in  the  Province  of  Quebec  who 
are  large  ratepayers  in  the  province  and  in  their  res- 
pective cities,  who  are  quite  competent  to  handle  to 


the  complete  satisfaction  of  the  highest  authorities 
work  of  this  character.  They  have  apparently  been 
excluded  from  sharing  in  what  provincial  buildings 
are  coming  forward  at  this  time,  and  the  general  rate- 
payer, of  whom  the  building  interests  form  no  incon- 
siderable part,  has  been  prevented  from  sharing  in  the 
benefits  to  be  secured  by  the  whole  community  from 
open  competition.  The  Association  have  written  Mr. 
Galipeault  asking  that  in  future  tenders  for  all  con- 
struction work  undertaken  by  his  department  be  called 
for  openly  and  publicly. 

The  Associat'on  also  complained  that  in  regard 
to  the  repairs  of  the  old  Montreal  jail,  to  make  it  suit- 
able for  the  headquarter  of  the  Quebec  Liquor  Com- 
mission, requests  made  to  Mr.  Galipeault  to  have  the 
plans  and  specifications  for  the  work  sent  to  the  ex- 
change had  been  ignored.  The  result  was  the  con- 
tractors were  not  in  a  position  to  tender. 

Mr.  Douglas  Bremner  was  re-elected  president,  the 
other  members  of  the  executive  being  Messrs.  H.  C. 
Johnstone,  of  H.  C.  Johnstone  &  Co. ;  R.  McLean,  of 
the  James  Shearer  Co.,  Ltd. ;  E.  G.  M.  Cape,  of  E.  G. 
M.  Cape  &  Co.,  Ltd. ;  and  V.  H.  Moore,  of  the  Purdy 
&  Henderson  Co.,  Ltd.  These  officers  will  meet  and 
select  a  vice-president  and  honorary  secretary-treas- 
urer. Mr.  D.  K.  Trotter  was  re-appointed  secretary- 
treasurer. 

The  annual  meeting  of  the  Builders'  Exchange 
will  be  held  the  fourth  Monday  in  January.  The  nom- 
inating committee  of  the  Exchange  recommend  as  offi- 
cers for  1922,  Mr.  K.  D.  Church  as  president,  Mr.  J.  E. 
Walsh  as  honorary  treasurer,  and  A.  Plamondon  as 
honorary   secretary. 


New  Salesroom  for  Gas  Company 

The  Consumers'  Gas  Company  of  Toronto  have 
announced  the  opening  of  a  new  salesroom  at  55-57 
Adelaide  St.  E.  They  claim  this  is  one  of  the  finest 
display  rooms  in  Canada. 
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Promotion  of    World    Trade 

The  Work  of  the  British  Commercial  Intel- 
ligence System  is  Described  at  the 
Montreal  Branch  of  the  E.I.G. 

The  functions  of  the  British  Government  Com- 
mercial lntellijj;cnce  System  were  described  by  Mr. 
(i.  T.  Milne  at  the  meeting  of  the  Montreal  branch 
of  the  Engineering  Institute  of  Canada  on  December 
15.  Mr.  Milne,  who  is  the  Senior  British  Trade  Com- 
missioner for  Canada  and  Newfoundland,  has  had  a 
wide  experience  in  several  parts  of  the  world,  includ- 
ing South  America,  South  Africa,  .\ustralia  and  Hav- 
ana. He  outlined  in  general  terms  two  duties  of  his 
department  and  also  referred  to  the  service  given 
to  Canadian  traders. 

For  many  years  British  manufacturers  had  no 
particular  reason  for  a  Commercial  Intelligence  De- 
partment owing  to  Britain's  outstanding  position 
as  an  industrial  nation.  With  the  development  of 
highly  organized  nations,  like  the  United  States  and 
(iermany,  the  i)osition  changed  and  a  commercial 
intelligence  system  became  necessary.  This  was  in 
effect  a  form  of  government  subsidy,  which  had  in  late 
years  been  extended  both  to  particular  trades  and 
to  individuals.  About  twenty  years  ago  the  Govern- 
ment established  the  commercial  intelligence  branch, 
a  later  development  being  the  ai)pointment  of  trade 
commissioners  in  Canada,  .\nstralia,  South  .\frica  and 
New  Zealand. 

With  regard  to  the  foreign  countries,  British  com- 
mercial interests  were  for  years  in  the  hands  of  con- 
sular representatives,  but  these  had  a  multitude  of 
duties  not  connected  with  trade  and,  naturally,  trade 
interests  suffered.  The  government,  therefore,  ap- 
pointed Commercial  Attaches  who  supplied  the  Board 
of  Trade  with  a  very  large  amount  of  information  as 
to  trade  jjossibilities.  The  Trade  Commissioners  now 
number  fourteen,  three  being  in  Canada — in  Mont- 
real, Toronto  and  Winnipeg.  The  department  in 
charge  was  known  as  the  Department  of  Overseas 
Trade,  and  was  a  joint  department  of  the  Board  of 
Trade  and  the  Foreign  Office,  with  its  own  minister. 

It  was  sometimes  said  that  the  Commercial 
Intelligence  Department  of  the  other  countries  ex- 
celled that  of  Great  Britain.  It  must,  however,  be 
recognized  that  the  British  people  were  an  individual- 
istic i^eople  and  that  there  was  a  latent  distrust  of 
Government  activities  in  relation  to  trade.  This  was 
not  so  pronounced  as  in  earlier  days,  it  being  recogni- 
zed that  there  were  occasions  on  which  Government 
officials  could  give  valuable  help.  The  Canadian 
Government  had  an  extensive  commercial  intelligence 
department  and  from  personal  experience  we  know 
that  the  department  was  doing  excellent  work.  That 
denartment  would  proba'bly  be  extended ;  it  seemed 
probable  that  Canada,  which  was  becoming  more  of 
a  manufacturing  country,  would  be  in  the  position 
of  requiring  more  men  who  could  give  valuable  in- 
formation as  to  export  trade. 

The  work  of  a  Trade  Commissioner  embraced  al- 
most every  known  activity. 

The  officers  were  not  experts  and  could  only  rely 
upon  the  goodwill  of  the  merchants  in  the  various 
countries ;  after  having  served  in  different  parts  of  the 
world  he  could  say  that  he  had  always  received  the 
assistance  he  had  asked  for.  Consuls  had  been  des- 
cribed as  honourable  spies — that  described  the  posi- 


tion of  Trade  Commissioners.  In  Montreal  they  had 
many  inquiries,  particularly  as  to  India.  The  servi- 
ces of  the  Commissioner's  office  were  paid  for  by 
Great  Britain.  The  trade  in  the  Old  Country  had  been 
backed  up  by  Government  officials,  but  in  the  same 
way  as  that  of  Canada,  by  men  who  had  the  enter- 
prise to  promote  it  by  individual  effort. 

Mr.  Milne  also  dealt  with  the  British  Industries 
Fair,  which  he  hoped  would  be  largely  attended  by 
Canadians,  and  with  the  British  Government  expori 
credit  scheme. 

.At  the  conclusion  of  Mr.  Milne's  speech,  the  an- 
nual meeting  of  the  Montreal  branch  was  held.  The 
rei)ort  stated  that  the  membership  of  904  increased 
25  per  cent,  over  that  of  the  previous  year  and  the 
attendance  at  the  meetings  was  so  large  that  an  en- 
largement of  the  accommodation  was  under  consid- 
eration. 

The  balance  on  hand  is  $56.  A  long  discussion 
on  the  financial  position  was  followed  by  a  resolution 
suggesting  voluntary  donations,  not  exceeding  $5.00, 
to  form  the  nucleus  of  a  reserve  fund. 

Mr.  J.  A.  Duchastel,  was  elected  chairman  of  the 
branch ;  Mr.  John  T.  Farmer,  vice-chairman ;  and 
Messrs.  R.  Bickerdike,  P.  B.  Motley  and  C.  J.  Des- 
baillets  members  of  the  committee. 


G.P.R.  Depot,  Moose  Jaw 

Handsome   Station   Recently   Opened — Has 

Every  Modern  Facility  for  Handling 

Terminal   Business 

On  November  20  the  handsome  new  Canadian 
Pacific  Railway  depot  was  put  into  commission  at 
Moose  Jaw,  Sask.,  and  the  passenger  terminal  business 
of  the  company  at  this  point  will  be  handled  from  now 
on  through  the  modern  facilities  which  are  contained 
in  the  new  depot.  The  new  station  occupies  a  unique 
position  among  the  terminals  of  the  company,  having 
been  declared  by  railway  men  to  be  the  most  modern 
and  up-to-the-minute  passenger  terminal  in  any  city 
of  this  size  on  the  North  American  continent  and  a 
credit  to  any  city  with  twice  the  population. 

The  building  is  as  nearly  fireproof  as  engineering 
science  can  devise,  being  of  brick  and  stone  with  rein- 
forced concrete  floors  and  copper  roof.  The  building 
is  surmounted  by  a  clock  tower  built  of  Tyndall  stone. 

The  waiting  room  is  fifty  feet  wide  by  one  hun- 
dred and  twenty-four  feet  long,  with  vaulted  ceiling. 
The  walls  of  the  waiting  room  are  of  grey  tapestry 
brick,  with  wainscoting  of  glazed  tile.  The  door  and 
window  trimmings  are  of  ornamental  tile. 

The  feature  of  the  waiting  room  is  the  fact  that  the 
entrance  to  the  tracks  is  directlj-  in  line  with  the  front 
exit  on  to  Main  Street.  The  building  was  designed 
with  the  idea  of  keeping  the  traffic  entirely  separate 
from  the  waiting  room.  To  the  right  of  the  entrance 
from  the  street  is  the  ticket  office. 

Concourse  Unobstructed 
The  concourse  for  the  travelling  public  is  unob- 
structed. With  the  ticket  office  on  the  right  are  in- 
formation bureau,  parcel  check  room  and  baggage 
room,  to  the  left  of  the  concourse  is  the  news  stand, 
behind  it  the  section  of  the  waiting  room  reserved  for 
the  convenience  of  passengers  awaiting  the  depart- 
ure of  trains.  Opening  off  the  wait  ng  room  are  two 
large  rest  rooms,  one  for  ladies  and  the  other  for  gen- 
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tlemen,  each  equipped  with  hivatories  and  washrooms 
linished  in  marble. 

To  the  south  of  the  waiting-room  is  the  new  din- 
ing-hall  which  is  in  keeping  with  the  rest  of  the  sta- 
tion, being  equipped  with  a  modern  kitchen  equal  to 
any  on  the  company's  system. 

The  floors  of  the  waiting-room  and  rest-rooms  are 
of  heavy  brown  tile,  each  piece  being  laid  separately. 

Much  of  the  material,  such  as  the  glazed  tile  for 
the  interior  of  the  waiting-room,  was  brought  from 
Great  Britain. 

The  exit  to  the  tracks  will  when  the  work  is  com- 
pleted be  by  way  of  stairs  and  subway,  which  will  be 
20  feet  wide,  with  stairway  leading  up  to  each  track. 
No  person  but  a  ticket  holder  will  be  allowed  through 
the  exit  to  the  tracks,  the  only  entrance  to  the  track 
level  from  the  station  being  that  from  the  station-mas- 
ter's office. 

The  construction  of  the  building  was  commenced 
in  August,  1920,  by  the  Carter,  Halls,  Aldinger  Com- 
pany, of  Winnipeg.  The  work  was  proceeded  with 
very  rapidly,  and  the  station  was  enclosed  to  allow 
the  workmen  to  continue  during  the  whole  of  last 
winter.  It  had  ibeen  planned  to  open  the  station  in 
June  of  this  year,  but  delays  in  the  arrival  of  mater- 
ials from  the  old  country  made  it  necessary  to  post- 
pone the  opening. 


Association  for  Advancement  of  Science 

The  following  is  the  program  for  the  meeting  of 
Section  M  of  the  American  Association  for  the  Ad- 
vancement of  Science,  which  is  meeting  in  Toronto 
this  week.  Section  M  includes  the  Society  for  the 
Promotion  of  Engineering  Education. 

Wednesday,  December  28. 

1.  "Ice  Formation  and  Prevention  with  Special 
Reference  to  Frazil  and  Anchor  Ice,"  (Illustrated  by 
Moving  Pictures),  Mr.  John  Murphy,  Electrical  En- 
gineer, Department  of  Railways  and  Canals,  Ottawa, 
Canada. 

2.  "Engineering  Standardization",  Mr.  R.  J.  Dur- 


ley.  Secretary,   Canadian   Engineering  Standards  As- 
sociation, Ottawa,  Canada. 

3.  "Fifty  Years  of  Progress  in  Mining  in  Canada", 
Mr.  John  E.  Hardman,  Con.sulting  Mining  Engineer, 
Montreal,  Canada. 

Afternoon  Session 

1.  "Recent  Progress  in  Metal  Mining  in  Ontario" 
(Illustrated  by  Moving  Pictures),  Mr.  Thos.  W.  Gib- 
son, Deputy  Minister  of  Mines,  Ontario. 

2.  "Gold  Mining  in  Ontario",  (Illustrated  by  Mov- 
ing Pictures),  Mr.  A.  F.  Brigham,  General  Manager, 
the  Hollinger  Mine,  Ontario. 

3.  "Nickel  Mining  and  Smelting",  (Illustrated  by 
Moving  Pictures),  Mr.  W.  L.  Dethloff,  Chief  Engin- 
eer, the  Mond  Nickel  Company,  Ontario. 

Thursday,  December  29. 
Morning  Session 

1.  "Toronto  Harbour  Development",  Mr.  E.  L. 
Cousins,  Chief  Engineer  and  Manager,  Toronto  Har- 
bour Commission. 

2.  "Industrial  Research",  Mr.  R.  A.  Ross,  Chair- 
man Honorary  Advisory  Council  for  Scientific  and 
Industrial  Research,  Canada. 

3.  "Railway  Development  in  Canada",  Mr.  H.  K. 
Wicksteed,  formerly  Chief  Locating  Engineer,  Can- 
adian Northern  Railway. 

Afternoon  Session 

1.  "Exploration  for  Oil  in  Western  Canada",  Mr. 
A.  M.  McQueen,  Vice-President,  Imperial  Oil  Com- 
pany, Toronto. 

2.  "Coal  Mining  in  Alberta",  Mr.  James  McEvoy, 
Consulting  Coal  Mining  Engineer,  Toronto. 

3.  "Oil  Resources  of  the  Valley  of  the  Mackenzie 
River",  Mr.  D.  B.  Dowling,  Geological  Survey  of 
Canada. 

4.  "Hydro-Electric  Development  in  Ontario",  (Il- 
lustrated by  Moving  Pictures),  Sir  Adam  Beck,  Chair- 
man, Hydro-Electric  Power  Commission  of  Ontario. 

Friday,  December  30. 
"Relation  of  Industry  and  the  Practicing  Engin- 
eer to  Engineering  Education" — Addresses  by  R.  C. 
Harris,  Commissioner  of  Works,  Toronto,  Prof.  Chas. 


Rehabilitation  of  Toronto's  Street  Railway  System 


The  picture  at  the  left  shows  the  conditon  of  the  roadway  on  Yonge  Street,  just  south  of  Isabella  Street,  after  the  rails  had  been  removed.  Note 
the  trench  excavated  down  the  centre  of  the  devil  strip  dividing  the  base  into  two  long  slabs.  The  locations  of  the  openings  left  by  the  cross 
ties,  every  10  ft.,  are  dimly  shown.  This  concrete  foundation  broke  up  into  10  ft.  lengths  under  the  operation  of  the  steaih  crane;  these  were 
loaded  on  trucks,   as  shown  in  the  right  hand  picture. 
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How  Construction  Costs  Have  Varied  During 

Past  Seven  Years 


How  much  does  it  cost  to  build  a  two-storey  liouse  containing  six  rooms  and  bath?  Daniel  Craw- 
ford, Jr.,  of  Pliiladelphia,  states  that  the  present  cost  is  $6,676,  as  against  $2,969  in  1914  and  $8,346  in 
1920,  and  supports  his  contention  with  figures  based  on  an  operation  in  Philadelphia  covering  100 
houses.  Tlie  figures  which  follow  were  presented  by  Crawford  at  the  National  Conference  of  the  Con- 
struction Industries  held  recently  in  Philadelphia  vinder  the  auspices  of  the  Pliiladelpliia  Chamber  of 
Commerce  and  the  National  Federation  of  Construction  Industries. 


1914 


1820 


%     68.60    $  197.07 


GENERAL    CONDITIONS 


Plans    _ _.._ _ _.._ 

Survey      „ „ 

KuildinK   permits    and  attidavits 

Water  permit    (brick   and  alone)...- 

Klcciric    service    _ 

Gas    service    „ 

Jfire    insurance  on   building  materials.... 

fire   insurance   on    buildings   — .. 

Plant  and   tools   

Sales    expense    

Advertising     

Oftice    expense    „. 

Compensation    insurance    .... 

Taxes    - 

Interest 


1914 

!       1.00 

3.60 

6.00 

1.80 


Title   company's  charges   „ 

Deed — acknowledging  revenue  &  rec'd'g 

Expense — L'lacing  ftrst  mortgage  „. 

Expense — Placing    second    mortgage. 

Supervision    _ 

Supplies     „ _ 


.10 

1.60 

6.U0 

64.00 

32.00 

29.40 

i'i'ii 

101.26 
69.76 

4.00 
20.00 
23.00 
18.00 

S.OO 


%  396.65 
CONSTRUCTION 


Excavation     - „ \ 

Stone  masonry    „ „ ,. 

Brick   masonry 

Kough    carpentry    „ 

Finish   carpentry   

Plastering     „ 

Cement    work    

Cut  stane  , 

Structui-al    steel    „ 

Hoofing   and   spouting   _ 

Plumbing  and  gas   fitting   _ _.„ 

Heating 

Electric  wiring  „ - „._. 

Stairwork     „. . 

Labor — general     . 

Tile   work    

Iron  fence  and  clothes  poles  . 

Sheet   metul   work 

Cabinet    work    

Hardware — finish    « 

Hardware — rough      , „ 

Painting    and    glazing    _„ 

Art    glass    _ _ 

Kange    and    connection « 

Gas  water   heater    and   connection 

Parquetry    floor    ..._ « 

Flue  lining  and  crocka   , 

Grading — general    . 

Paperhanging    and    decorating    - 

Lighting   iixtures    „ 

Sodding   and  seeding  „ 

Numbering    houses    _. 


1914 

40.96 

146.64 

226.26 

266.42 

266.00 

104.61 

83.00 

7.70 

11.80 

60.00 

167.00 

166.00 

30.00 

37.50 

26.00 

5.50 

17.00 

35.00 

22.70 

11.00 

11.00 

100.00 

8.75 

21.50 

12.00 

48.60 

2.10 

3.15 

42.76 

44.26 

2.43 

.66 


1920 

}        2.00 

6.00 

7.60 

1.80 

Toij 

.10 

3.87 

15.00 

176.00 

88.00 

78.60 

7.93 

25.00 

263.00 

160.25 

8.60 

220.00 

278.00 

36.00 

15.00 


1920 

\     99.46 

408.70 

703.67 

966.41 

860.00 

386.04 

268.54 

16.00 

48.47 

120.00 

545.00 

440.00 

81.26 

166.00 

60.00 

12.00 

30.00 

106.00 

66.00 

35.00 

33.00 

225.00 

15.00 

66.00 

35.00 

143.75 

8.86 

6.66 

110.00 

90.00 

4.85 

1.00 


1921 


Ground _ $  600.00  $  6U0.00  %  600.00 

STREET  IMPROVEMENTS 

Sewer     $     22.60  {     60.00  t     60.00 

Water    pipe    _ _ _ Ifc.uO  3U.U0  3U.UU 

euro    (plain) 6.00  16.50  16.60 

Cartway   paving _ 26.00  90.57  90.57 


t  197.07 


1921 

t       2.00 

6.00 

7.60 

1.80 

"iToii 

.10 

2.68 

12.00 

144.00 

72.00 

66.60 

6.80 

77.46 

219.40 

123.75 

6.00 

108.00 

125.00 

36.00 

12.00 


$1,446.66        tl,036.18 


1921 

$     93.60 

354.42 

659.71 

666.67 

610.00 

269.42 

198.76 

16.00 

33.63 

110.00 

442.00 

368.00 

65.00 

126.00 

60.00 

9.90 

25.00 

86.00 

40.00 

32.00 

24.00 

216.00 

15.00 

65.00 

26.00 

129.60 

8.86 

6.30 

106.88 

86.00 

4.06 

1.00 


SUMMARY 

1914  1920 

Ground     _ %  500.00  t  600.00 

Street    improvements    68.60  197.07 

General    conditions    -™, 395.66  1.446.55 

Construction      _ 2,003.15  6,103.64 


Sale   price    , 

First   mortgage   value  ... 
Second  mortgage  value 


12.969.30  (8,346.26 

3,200.00  8,800.00 

2,000.00  4,400.00 

—     700.00  2,600.00 


1921 
$  600.00 

197.07 
1,036.18 
4,842.79 

I6,(7(.04 
7,200.00 
3,(00.00 
2,000.00 


RATES  FOR  LABOR  USED  IN  COMPILING  ESTIMATES 


1914 
Per  Hour 

('ommon    labor    10.17^ 


Carpenters 

Carpenters'    helpers    «— . 

Plasterers    .._. 

Plasterers*    helpers  ,  .. 

iiricklayers     «. 

Bricklayers'     helpers    

Stone    masons    „.«. ™«. 

Painters     . „ 

Roofers      

Roofers'    helpers    _.».. ^ 

Cement    finishers   

Cement    laborers „™™.. 

Tile    setters    

Tile  setters'   helpers 

Plumbers     - ._. 

Plumbers'    helpers   „«. 

Steam  fitters 


Steamfitters'    helpers    -.«..._... 


.40 
.20 
.60 
•35 
.00 
.36 
.46 
.40 
.40 
.26 
.60 
.20 
.65 
.40 
.44 
.20 
.S« 
.24 


COST   OF  MATERIAL 


Foundation    stone,   per   perch   

Bricks,   per   M.    

Cement,   per    bbl _ 

Rough  lumber,  per  M.  ft 

Flooring,  No.   1  spruce,  per  M.  ft 

Lath,  4  in.,  per  M.  ft.  -. 

Builders'    lime,   per   bu.   

Calcine  plaster,  per  bbl,  ™ 

Sand,   per   ton   .... 

Fibre,   per  bu „ „ 

Sti-uctural  steel,  per  cwt, 

Tin,   per   box   . 

Felt,  per  ton  .. 
IMtch,  per  cwt. 
Nails,    per    keg 


Sash   cord,  per   hank 

Tile  floors,  pel   sq.  ft.  


1914 

$  1.40 

7.00 

1.56 

20.00 

30.00 

3.00 

.26 

2.00 

1.30 

.25 

1.40 

8.20 

30.00 

.70 

3.00 

.65 

.30 


1920 
Per  Hour 
(0.60 
1.12^ 

.60 
1.26 
1.10 
1.80 
1.10 
1.30 
1.00 
1.10 

.70 
1.00 

.60 
1.00 

.80 
I.IS 

.76 
1.10 

.75 


1920 

(     4.00 

20.00 

6.26 

70.00 

80.00 

20.00 

.70 

6.26 

2.96 

.36 

6.76 

22.00 

110.00 

2.00 

7.60 

1.25 

1.00 


1921 

Per  Hoar 

(0.40 

1.00 

.60 
1.26 
1.10 
1.30 
1.10 
1.(0 
1.00 
1.10 

.86 
LOO 

M 
1.00 

M% 
1.16 

.7S 
1.10 

.76 


1921 

3.00 

18.00 

2.(3 

46.00 

(0.00 

9.60 

(4 

(.2S 

2.30 

.36 

4.00 

22.60 

86.00 

2.10 

4.76 

.86 

■82% 


SUB-CONTRACTS    SHOWN    BY    PERCENTAGE    OF 


INCREASE 


Hardware    (finish) 

Plumbing     

Heating    

Painting     

Paperhanging     

Parquet  floors    

Roofing 


Sheet  metal  work 
Electric   wiring   .... 

Millwork     .»_ 

Plastering     

Gas    ranges 


$2,005.16        (6,103.64        (4,842.79 


Excavations     « 

Rough  stone  foundation  walls 
Fare  stone  work  - 


(ABOVE  1914) 
1914 
Unity 
Unity 
UnitT 
Unity 
Unity 
Unity 
Unity 
Unity 
Unity 
Unity 
Unity 
Unity 
Unity 
Unity 
Unity 


1920 
218 
ZZ( 
1(5 
12S 
1(7 
I9( 
140 
200 
170 
tit 
2(8 
200 
MS 
208 
I2( 


1921 
1(0 

la 

IZt 

11( 
»• 

1(7 
120 
ISO 
117 
Ml 
US 

too 

128 

170 

90 


F.  Scott,  Yale  University,  President  of  the  Society 
for  the  Promotion  of  Engineering  Education,  and 
others.  A  discussion  of  the  type  of  engineering  grad- 
uate now  demanded,  the  character  of  the  training  he 
should  receive  and  the  character  and  training  of  in- 
structors needed  in  engineering  colleges. 

"Engineering  Education  Versus  Vocation  Train- 
ing"— Addresses  by  Dr.  F.  W.  Merchant,  Director 
of  Industrial  and  Technical   Education,   Province  of 


Ontario;  Prof.  Dugald  C.  Jackson,  Massachusetts  In- 
stitute of  Technology,  and  others.  Delimitation  of 
respective  fields  of  these  types  of  training  to  be  dis- 
cussed. 


We  are  advised  that  the  calling  of  tenders  for  the 
proposed  incinerator  plant  in  Chatham,  Ont.,  is  de- 
layed pending  the  decision  of  the  new  city  council 
as  to  the  location  of  the  plant. 
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Uniformity   of  Contract   Principles 

Engineers,   Architects  and  Contractors  Co-operate  to  Formulate  a 

Universal  Document — Standardization  of  Contract  Relations 

Will  Have  Many  Advantages 

A  memorandum  submitted  by  the  Associated  General  Contractors  of  America  for  consideration  by  a  Joint  Conference  on  Contracts 


The  need  of  a  more  uniform  code  of  contract  prin- 
ciples, which  will  establish  a  recognized  practice  for 
executing  construction  and  build  up  a  strong  founda- 
tion of  precedent,  has,  during  the  past  few  years, 
been  widely  recognized.  Experience  in  war  time  con- 
struction especially  emphasized  such  a  need  and  has 
so  clearly  shown  the  advantages  of  uniform  contract- 
ural  obligations  that  their  use  is  strongly  advocated. 
This  means  of  eliminating  many  difficulties  of  super- 
vision that  devolve  upon  the  individual  architect  or 
engineer  has  already  been  employed  by  several  pro- 
fessional societies,  and  their  experience  with  standard 
contract  forms  covering  individual  classes  of  work 
has  shown  gratifying  results.  In  the  building  in- 
dustry, especially,  where  uniform  contracts  provisions 
enunciated  by  the  American  Institute  of  Architects 
are  widely  used,  they  have  enabled  the  architect  to 
save  time  in  drafting  his  contracts  and  to  avoid  con- 
tractual entanglements.  They  have,  moreover,  re- 
moved many  causes  of  misunderstanding  between  the 
contracting  parties  and  have  undoubtedly  raised  the 
standard  of  construction  performance.  In  fact,  the 
only  criticism  to  be  made  of  this  standardization  is 
that  it  has  not  yet  been  extended  to  all  major  classes 
of  construction.  Similar  accomplishment  is  also  at- 
tributed to  the  standard  documents  of  the  American 
Railway  Engineering  Association. 

So  far,  the  uniform  documents  have  been  drafted  to 
establish  the  principles  governing  but  an  individual 
class  of  work  such  as  buildings  or  railways  and  these 
different  types  of  construction  have  been  considered 
more  or  less  independent  of  each  other.  Consequently 
we  find  in  these  documents  some  duplication  of  effort 
and  certain  variations  in  expression  regulating  similar 
performances.  This  variation,  though  not  detrimen- 
tal when  considering  only  one  of  the  individual  types 
of  work,  it  is  a  disadvantage  when  considered  from 
the  viewpoint  of  the  public  or  from  that  of  construc- 
tion as  a  whole.  All  of  the  principles  used  in  these 
various  branches  may  be  equally  acceptable;  yet,  if 
three  or  four  different  stipulations  govern  the  same 
sort  of  obligation,  their  force  in  establishing  a  recog- 
nized practice  and  adequate  precedent  is  weakened 
If  by  agreement  between  the  various  societies  which 
have  placed  in  effect  their  respective  standard  docu- 
ments this  variation  of  the  general  business  principles 
could  he  eliminated,  the  force  of  established  practice 
would  be  greatly  magnified.  The  value  of  such  force 
in  removing  controversy  over  contract  interpretation 
is  generally  accepted. 

General  Principles  Same  in  All  Work 
Another  important  feature,  concerned  in  the  gen- 
eral adoption  of  a  uniform  code  of  principles,  becomes 
apparent  when  standardization  in  new  fields  is  con- 
sidered. If  the  whole  body  of  techni?al  men  as  rep- 
resented by  their  societies  will  select  the  general 
principles  applicable  to  all  types  of  work,  agree  upon 
them  and  give  them  their  approval,  then  the  greater 
portion  of  the  standardization  process  shall  have  been 


completed.  After  these  main  principles  have  been 
drafted,  the  special  provisions  complementary  thereto 
and  applicable  only  to  the  individual  type  of  work 
can  readily  be  determined.  This  drafting  of  special 
principles  can  be  carried  on  by  any  group  of  engineers 
for  the  work  in  which  they  are  engaged  and,  by  such 
procedure,  the  process  of  establishing  uniform  prac- 
tice would  be  expedited  with  great  saving  of  dupli- 
cated effort. 

There  is  not  the  wide  divergence  of  i)rinciple 
among  contracts  for  different  types  of  work  that  is 
commonly  supposed.  A  study  of  several  hundred  ex- 
isting contract  forms  recently  completed  indicates 
that  roughly  two-thirds  of  the  provisions  contained 
in  the  agreement  and  general  conditions  of  these  docu- 
ments are  applicable  to  any  type  of  construction  and 
could  readily  be  segregated  into  a  universal  contract 
form.  If  this  were  done,  a  great  amount  of  friction 
between  contracting  parties,  which  might  be  termed 
"bona  fide  misunderstanding"  and  which  may  arise 
from  either  ambiguous  phraseology  or  contravention 
of  the  common  law,  would  certainly  disappear. 

Aside  from  any  feature  of  contractual  relations, 
however,  another  aspect  of  uniform  contract  perfor- 
mance, involving  the  economics  of  a  construction 
business,  is  worthy  of  consideration.  Construction 
companies  are  steadily  extending  the  scope  of  their 
operations  to  more  than  one  type  of  work.  Those 
companies  which  have  built  up  efficient  organizations, 
for  instance  in  railroad  work,  find  it  advisable  to  enter 
highway,  public  works  and  other  lines  of  construction. 
In  fact,  this  tendency,  together  with  the  influence  of 
trade  organizations  in  the  basic  industries,  which 
necessitates  more  co-'operation  between  contractors, 
is  consolidating  the  various  branches  of  construction 
into  a  construction  industry.  This  process,  which  is 
taking  place  throughout  modern  industry  and  which 
appears  to  be  but  a  logical  step  in  our  industry  evol- 
ution, naturally  creates  a  need  for  more  uniform  con- 
tracting principles. 

Morever,  the  work  of  estimating,  administration 
and  accounting  is  indirectly  dependent  upon  contract 
provisions;  and  further  development  of  these  func- 
tions, with  their  resulting  effects  in  stabilizing  the 
industry,  can  be  hastened  by  unifying  the  various  codes 
of  principles.  This  development  is  looked  forward 
to  with  hope  by  all  construction  elements  as  a  means 
of  eliminating  waste.  The  individual  company  finds 
it  difficult  to  carry  on  its  business  under  a  different 
set  of  rules  for  each  kind  of  project,  and  these  com- 
panies are  confident  that  if  the  main  business  princip- 
les were  made  standard  for  all  work,  having  variation 
only  where  divergence  is  essential,  they  could  give 
better  construction  service. 

Advantages  of  Standard  Contract 

Some  professional  men  and  some  contractors  are 
not  yet  sold  on  the  idea  of  a  standard  contract,  but 
those  who  have  given  the  matter  careful  study  agree 
that  it  offers  many  advantages,  which  under  individual 
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drafting  "f  contracts  caniidt  l)c-  obtained.  Some  of 
these  advantages  may  he  summarized  under  the  fol- 
lowing heads : 

(1)  Less  expenditures  and  legal   service. 

(2)  Less  duplication  of  work  in   the  ])rofessions. 

(3)  l-'limination  of  dispute. 

(4)  JJetter  safeguard  for  owners  and  increased 
public  confidence. 

(5)  An  iniiiroved  standard  of  construction  through- 
out the  country. 

These  points,  some  of  which  have  already  been 
touched  upon,  are  practically   self-explanatory. 

The  most  effective  means  of  bringing  about  re- 
cognition of  and  compliance  with  the  best  construc- 
tion practices  a])pears  to  depend  upon  a  segregation 
of  general  and  special  contract  princii)les,  i)lacing 
those  which  pertain  to  work  in  a  standard  docu- 
ment. Such  a  primary  document  will  convey  to  every- 
one  the    main    governing    i)rinci|)les    of  construction 


obligations,  leaving  to  the  secondary  and  complemen- 
tary document  the  special  sti])ulations.  The  lirst  can 
be  selected  and  ai)pro\  ed  by  all  of  the  technical  societ- 
ies.and  the  second  can  be  drafted  by  those  best  able 
to  speak  for  an  individual  field  of  (vjnstruction.  This 
work  should  be  undertaken. 

W  hen  the  jjrocess  of  standardization  has  been  car- 
ried out  tlie  lield  of  construction  contracts  would  then 
be  covered  bv  : 

( 1 )  The  univ  ersal  document  for  all  work,  prefer- 
ably called  "The  Agreement ;'' 

1 2)  Several  sets  of  s))ecial  i)rincij)les  one  for  each 
type  of  w(jrk.  for  example,  one  set  for  railways,  an- 
(ither  for  building,  an(jther  for  waterworks  and  so  on 
to  the  desired  extent.  These  documents  might  prefer- 
abl)'  be  designated  "The  General  Conditions"  of  each 
type. 

This  Agreement,  then,  with  the  proper  set  of 
(ieneral  Conditions,  together  with  the  plans  and 
s])ecificatioi!s,  will  form  the  Contract. 


Overhead  in  Construction  Work 

Frequently  Wholly  or  Partially  Overlooked  in  Estimates — General  and 

Contingent  Overhead — Its  Proportion  is  Greater  Under 

Present  Conditions  of  Handling  Work 

By  M.  J.  REIXHARDT* 


In  considering  "Lonstruction  Overhead,"  the  writer 
has  seen  fit  to  take  two  divisions  of  the  overhead  ex- 
pense, which  ex])ense  is  so  frequently  oevrlooked  in 
estimates,  but  which  necessarily  and  surely  enters  in- 
to the  ctxst  of  all  construction  work. 

These  two  divisions  are:  i'"irst,  the  general  over- 
head ex])ense  or  that  which  is  necessary  for  the  main- 
taining of  a  construction  organization  to  carry  on 
such  business;  and  second,  the  contingent  overhead 
expense  (jr  that  which  is  brought  about  by  the  above 
organization  i)erforming  some  specific  construction 
operation  or  contract  job.  This  first  will  naturally 
vary  with  the  size  of  the  organization  or  firm  and  with 
the  sco])e  f)f  the  construction  tield  covered  bv'  it;  the 
second  will  remain  al)out  the  same  for  a  given  work, 
whetlier  the  firm  emi)loyed  is  large  or  small,  and  is 
ct)ntingent  in  amount  u])on  the  work  i)erformed. 

(leneral  overhead  which  is  very  small  for  certain 
small  contract  workers,  runs  into  considerable  propor- 
tions for  firms  organized  to  handle  i)roticiently  large 
undertakings. 

When  General  Overhead  Is  Negligible 

I'lius.  two  mechanics  may  contract  to  plaster  a 
house  at  so  much  jier  yard  for  the  labor,  or  to  lay  brick 
by  the  thousand,  i)erforming  practically  all  the  work 
themselves.  While  they  may  have  to  spend  certain 
of  their  time  in  getting  such  work,  so  does  the  mech- 
anic working  by  the  day  or  by  the  hour,  and.  it  may 
well  be  said,  the  general  overhead  expense  for  such 
individuals    is    practically    nothing. 

Gradually  these  same  men,  working  as  a  firm,  take 
on  larger  work  or  contracts  where  materials  have  to 
be  purchased  by  them  and  where  it  is  necessary  for 
them  to  employ  labor.  They  soon  find  the  need  of 
a  bookkeeper,  an  office  or  place  of  business,  and  files 
and  office  equipment.     Finally,  a  corps  of  estimators 

•Before  the  Oklahoma  chapter  of  the  American  Association  of  Engineen. 


and  detailers  become  necessary  and  they  must  have 
construction  equipment  and  invested  capital.  .\s  the 
firm  expands  and  cov  ers  larger  territory,  branch  offices 
are  required  in  the  locality  where  the  work  is  being 
done,  which  means  more  clerical  work  at  home,  more 
analyzing  of  costs  and  more  detail  work  in  order  to 
l)romptly  purchase  material  on  a  larger  scale  and 
carry  on  their  o[)erations  successfully.  This  expense 
is  what  the  writer  has  termed  general  overhead  and 
it  includes  such  items  as  salaries  and  travelling  ex- 
penses of  men  devoting  their  time  to  general  sup- 
ervision and  to  getting  contracts,  salaries  of  estimators 
and  detailers  and  clerical  helj).  office  rent,  insurance, 
interest  ])aid  out,  taxes,  reports  and  advertising,  gen- 
eral depletion  and  obsolescence  of  equijjment  on  hand. 
wire  service,  office  supplies,  etc.  Should  the  above 
items  total  thirty  thousand  dollars  ex])ense  per  year 
for  a  firm  doing  one  million  dollars  worth  of  business 
per  year,  this  general  overhead  would  amount  to  3  per 
cent,  of  the  gross  income ;  and  since  the  firm's  .source 
of  revenue  is  obtained  from  com])ensation  paid  to  it 
for  performing  construction  work,  it  must  neces- 
sarily be  paid  this  item  of  3  per  cent,  general  overhead 
as  an  item  of  expense,  in  order  to  realize  just  compen- 
sation for  the  work  performed. 

Contingent  Overhead 
In  considering  the  second  division  or  contingent 
overhead,  this  can  best  be  analyzed  by  considering 
the  items  of  expense  which  enters  into  a  specific  opera- 
tion, for  instance,  a  cubic  yard  of  concrete  in  place  in 
an  average  highway  bridge  such  as  is  frequently 
awarded  on  a  unit  bid  ]>roposal  by  the  engineer  in 
charge.  These  items  are: 
Xo.  Item 

1  I'ortJand  cement,  1  yj  bbls.  at  $2.80 $  4.20 

2  Dray  age  on  6  sacks  at  4c  eacii .24 

.^  Return  of  6  empty  sacks  (and  los-i    .05 
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Canada's  Contractors — C.  M.  Morssen 


Concrete  is  now  so  widely  recogtiized  as  an  in- 
timate part  of  construction  in  all  its  phases,  that  it  is 
scarcely  realized  that  it  is  but  a  few  years  since  its  ad- 
vent was  hailed  with  considerable  suspicion  and  dis- 
trust. The  history  of  its  introduction  and  constantly 
increasing  usefulness  is  one  of  the  romances  of  the 
engineering  and  construction  industries.  In  view  of  the 
interesting  history  which  the  material  has,  it  is  with 
a  peculiar  pleasure  that  we  present  in  this  series  a 
sketch  of  one  of  the  first  men  to  introduce  reinforced 
concrete  in  the  country — Charles  Michrael  Morssen, 
president  of  the  Atlas  Construction  Co.,  Ltd.,  a  well 
known  Montreal  engineering  and  contracting  firm, 
specializing  in  reinforced  concrete  structures. 

Mr.  Morssen  was  born  in  Poland  in  1872  and 
received  his  technical  education  at  the  Ecole  Nationale 
des  Fonts  et  Chaussees,  in  Paris.  He  came  to  Mont- 
real in  1906  as  engineer  and  superintendent  of  the  Hen- 
nebique  Construction  Company.  In  the  following 
year  he  was  consulting  engineer  to  Morssen  and  Com- 
pany, but  since  then  has  been  consulting  engineer  and 
president  of  the  Atlas  Construction  Company,  which 
was  establishsed  in  1908.  Mr.  Morssen  has  designed 
and  erected  some  of  the  most  important  reinforced 
concrete  buildings  in  and  around  Montreal,  including 
the  Southam  Press  Building,  Bank  of  Toronto,  North- 
ern Electric  Company's  building,  Berliner  Gramophone 
Company's  factory,  St.  Michael's  Church,  (which  has 
a  concrete  dome  75  ft.  in  diameter.)  He  also  designed, 
in   collaboration   with    Professor   E.    Brown,   and   built 


and  launched  the  first  concrete   ship   in   America,   the 
"Concretia." 

Mr.  Morssen  is  a  member  of  the  Engineering  In- 
stitute of  Canada  and  the  holder  of  the  Gzowski  medal 
awarded  by  that  organization.    His  other  affiliations  in- 


Mr.  C.  M.  Morssen 
elude   associate   membership   in   the   American   Society 
of   Civil   Engineers   and   membership   in   the    Polytech- 
nical  Society  of  Poland  and  the  Association  Amicales 
des  Eleves  des  Ponts  et  Chaussees. 


4  Crushed  stone  .84  yds.  at  $3.00 2.52 

5  Drayage  on  stoue  .84  yds.  at  $1.00 84 

6  Sand  .42  yds.  at  $2.50  1.05 

7  Drayage  on  sand  .42  yds.  at  $1.00 42 

8  Water 20 

9  Form  lumfcer  100  ft.  B.  M.  at  $35.00 3.50 

10  Carpenters  labor  on  forms, 

100  ft.  B.  M.  at  $30 3.00 

11  Hardware  (nails,  wire,  etc.)    .20 

12  Fuel,  oil,  etc. 08 

13  Labor  for  mixing  and  placing   3.00 

Material  and  labor  cost $19.30 

14  Freight  on  equipment   .40 

15  Plant  set  up 50 

16  Rental  on  equipment   -20 

17  Liability  insurance   -25 

18  Bond  premium,  1^%  of  total  cost 36 

Contingent  overhead   $  1.71 

19  General  overhead  3%  of  total  cost 72 

Contractor's  cost $21.73 

20  Contractor's  compensation  10%  of 

contractor's  cost   2.17 

21  Total    $23.90 

The  first  thirteen  items  represent  the  cost. of  labor 

and  material  in  the  common  usage  of  the  terms,  while 
the  next  five  items,  fourteen  to  eighteen  inclusive,  are 
those  items  -vhich  the  writer  termed  contingent  over- 


head. In  this  instance  they  are  charges  for  getting 
machinery  and  equipment  to  the  place  where  the 
work  is  to  be  done,  placing  the  equipment  in  position 
to  do  the  work,  the  wear  and  tear  and  maintenance 
on  equipment,  the  liability  insurance  which  is  the  em- 
ployer's insurance  against  the  responsibility  imposed 
upon  him  by  law  to  take  care  of  injured  employees 
or  the  injured  public,  and  last  bond  i)remium  which 
most  construction  operations  carry  to  protect  the  own- 
er against  loss  or  default  on  the  part  of  the  contractor. 

These  are  all  items  of  expense  which  enter  into 
the  cost  of  the  operation  or  work,  and  cost  about  the 
same  whether  the  construction  firm  be  large  or  small 
so  long  as  it  has  the  facilities  and  ability  to  perform 
in  the  regular  way;  and  while  they  are  items  of  ex- 
pense entirely  apart  from  labor  and  material  actually 
put  into  the  structure,  they  may  best  be  termed  con- 
tingent overhead  expense. 

Such  contingent  overhead  expense  may  be  very 
limited  or  almost  negligible  under  some  local  or  ideal 
conditions  and  may  be  so  heavy  in  some  exceptional 
cases  as  to  exceed  the  cost  of  all  other  items  com- 
bined, such  as  that  encountered  in  contracting  to  furn- 
ish and  drive  a  bent  or  two  of  piling  in  an  isolated 
location  penetrating  a  difficult  material,  or  contracting 
to  surface  the  floor  of  a  bridge  with  sheet  asphalt  in 
an  isolated  location.  In  either  case  it  is  readily  seen 
that  the  transportation  of  equipment,  together  with 
that  of  a  few  necessary  skilled  mechanics,  might 
easily  double  in  total  cost  the  average  unit  cost  for 
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FFICIAL  statistics  place  Ontario's  fire  losses  for  1920  at  $4.70 
per  capita.    The  total  exceeds  $11,000,000  of  which  4%  is  dir- 
ectly and  over  10%  more  indirectly  traceable  to  faulty  chim- 
neys. 

Facts  like  these  are  indisputable  proof  of  the  need  for  fireproof 
chimneys.  Brick  and  stone  of  themselves  are  not  entirely  safe. 
Intense  heat,  flames  and  fumes  will  in  time  cause  disintegration  in 
such  chimneys  unless  they  are  lined  with  Vitrified  Clay  Flue  Lin- 
ings, a  material  essentially  fitted  for  the  purpose. 

Vitrified  Clay  Flue  Lining  provides  a  smooth,  uniform  interior, 
improves  the  draft  and  is  easy  to  keep  clean.  It  is  totally  unaf- 
fected by  gas,  smoke,  fumes  or  heat.  It  absolutely  prevents  flames 
or  sparks  leaking  through  the  chimney  walls  to  attack  woodwork 
or  other  inflammable  building  material. 

Every  chimney,  whether  in  industrial  or  residential  buildings, 
should  be  lined  with  this  fireproof  material.  It  gives  protection 
far  superior  to  fire  insurance  yet  it  is  easy  to  obtain,  simple  to  in- 
stall and  the  additional  cost  is  quite  negligible. 

Made  in  a  complete  range  of  shapes  and  sizes,  Vitrified  Clay  Flue 
Lining  is  one  of  a  group  of  Vitrified  Clay  products  that  are  endorsed 
and  recommended  by  architects,  contractors  and  property  owners 
everywhere. 


Far  full  partirutara  nnd  Hteratur«tt9rUm  to 

VUrifird  Clay   I'ipr  I'ublieltv  Burrau 

•V^irBllin)fton.St.tli.,iToronl,t,  Ont. 

St.  Johtu,  F.Q.      ^^^tittf'"  r.la^gotr.  N.S. 
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RAMS  HORN  METER  HOLDERS 

Some  of  the  largest  waterworks  departments  in  Canada  and  the  United  States  have 
adopted  as  their  standard  holder  the  Rams  Horn  Meter  Holding  Frame.  Hundreds  of 
thousands  of  them  have  Iteen  installed  in  the  jmst  few  years  and  they  are  all  giving,exeel- 
lent  service. 

WHY  YOU  SHOULD  USE  THEM 

Because  they  are  easier  to  instal  than  other  devices,  because  they  require  no  fittings 
or  couplings  and  because  no  supports  are  necessary  for  their  installation  on  upright 
pipes.  They  may  be  easily  sealed  and  they  fit  all  standard  meters,  saving  time,  money 
and  annoyance. 

These  pointa  should  interest  you  aud  knowing  that  many  other  superintendent*"  use  them  consist- 
ently, send  to  us  for  more  information  and  a  sample.     We'll  yladlv  siend  them. 

H.  MUELLER  MFG.  CO..  LIMITED.  SARNIA.  ONT. 

Water,  Plumbing  and  Gas  Brass  Goods  and  Tools 
American  Factory  at  Decatur,  IlL,  U.  S.  A.  Branches,  New  York  and  San  Francisco 

Mueller  Metals  Co.,  Port  Huron,  Mich.,  Makers  of  "Red  Tip"  Brass  Rod;  Brass 
*"<*  Copper  Tubins;  Forsings  and  Castings  in  Braits,  Bronze  and  Aluminum; 
Die  Castings  ia  White  Metal  and  Aluminum;  also   Screw   Machined  Product*. 

iiiiiiiiilllilll 
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In  the  Electrical  Field 


Some  of  the  largest  jobs  ever 
undertaken  in  the  electrical  field 
were  successfully  handled  by 
Walsh  experts.  The  costs  and 
time  required  on  these  were  most 
satisfactory. 

Perhaps  you  would  like  quotations 
or  suggestions  on  the  work  you 
have  under  consideration.  If  so, 
an  enquiry  will  immediately  bring 
them.     Why  not  write  to-day? 


Showing  Penstocks  Installed  for  Anglo  Newfoundland  Development  Coy. 
Grand  Falls,  Newfoundland. 


Walsh    Plate    and   Structural   Works   Limited 


Drummondville  Quebec 

Montreal  Office:     134  Cori*t!ne  BIdg.     (Main  3194) 


A\AKSS    CEMENT    WATERPROOF 


How  the  addition  of  Pudio  Powder  affects  Concrete 

Renders  it  absolutely  waterproof.  Gives  it  a  cleaner  color  and 
smoother  surface.  Prevents  efflorescence.  Makes  it  work  with 
greater  ease.  Slightly  increases  its  strength. 
And  remember — there  is  no  extra  labor  expense.  Simply  add 
PUDLO  Powder  to  the  dry  cement.  It  never  deteriorates,  never 
decays  and  never  loses  its  waterproofing  qualities.    Stocked  by — 

Spielman  Agencies  Regd.,  45  St.  Alexander  St.,  Montreal 

Ottawa J,   W.   Anderson.   Bank   St.   Chambers  Quebec.  ..  .Pruneau  »   Co.,   140   St.    Pierre   St. 

~Of°nto  C.  W.  Beal,     6054  Adelaide  E.  Sault  Ste    Marie.... N.  G.  Dehaas.  6B1  Queen  St. 

Halifax  H.    W.    Dodwell    Room    6    Union    Bank    Chamber* 
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Aluminum 

H.   Mueller   Mfg.    Co.,   Limited 
Spielman    Agencies    Regd. 

Architectural    Iron 

Nortbern   Architectural   Iron 

Worki 
Canadian  Welding  Worki. 
Canada   Wire   &   Iron  Goodi   Co. 
McGregor    &    Mclntyre 

Ash    Hoists 

Canadian     Link-Belt     Co. 

Asphalt  ,    ^ 

imperial     Oil     Company,     Ltd. 
Robertson    Co.,    H.    H. 

Ballast  Spraadets 
Jordan    Co.,   O.    F. 

Bank  Levellera 
Jordan    Co.,   O.    F. 

Beam  Spans 
Hamilton   Bridge   Works   Co. 
McKinnon   Steel   Company 
Sarnia    Bridge   Company 

Bearing    Metal 
Beveridge  Supply  Co.  . 

H.   Mueller   Mtg.   Co.,   Lunited 

Blast   Hole   DriUs 
Hopkins    &    Co.,    Ltd.,    F.    H. 

Blocks    (Wire   and    ManiUa   Rope) 
Hopkins    &    Co.,    Ltd.,    F.    H. 

Blowers    and    Compressors 

Canadian    Blower  and   Forge   Co 

Boilers 
Hamilton  Co.,   Wm. 
Inglis    Company,    John 
Mussens,    Limited 
\yaterous    Engine    Works   Co. 

Boiler  Inspectlom 
Tr»des       Labor       Branch       Deirt. 
PubUc    Works 

Books   (Tachaical) 
Walker  Co.,  Frank  A. 

Boxes — Junction  .   „  .  ,     ^ 

Standard   Underground  Cable  Co 
uf     Canada,     Limited 

Brick   Dryers 
Canadian    Blower    &    Forge    Co. 

Brick    Machinery    ft    Supplies 
Hepburn,    Ltd.,    John    T. 
Wettlauter  Bros.,  Limited. 

Bricka 
Cooksville   Shale   Bnck  Co. 

Brid(M 
Hamilton    Bridge    Works    Co. 
Horton  Steel   Works,  Ltd. 
Standard  Steel  Construction  Co. 

Bridges    (Steel) 
Canadian    DesMoines    Steel    Co. 
Hamilton     Bridge    Works    Co. 
Hoiton  Steel  Worica 
McGregor    &    Mclntyre 
McKinnon   Steel   Company 
Manitoba    Bridge   &    Iron    Works 
Sarnia    Bridge    Company 

Buckets 
Canadian     Link-Belt     Co. 
Canadian    Mead-Moriison     Co. 

gopkins    4    Co.,    Ltd.,    F.    H. 
anltoba    Bridge   &    Iron    Works 
Morris  Crane  k  Hoist   Co.,  Her- 
bert 
Orton    k    Steinbrenner    Co. 

Buckets    (Drag    Lint) 
Brown    Hoisting    Machinery    Co. 

Buckets — Steel 

Brown    Hoisting    Machinery    Co. 
Canadian    Link-Belt    Co. 

Building    Materials 
Britnell,    Limited 
Oakley  &  Sona,  (;eo. 
Robertson    Co.,   H.    H. 
Rogers    Supply    Co. 
Vitrified      Clay      Pipe       Publicity 
Bureau 


Building    (Steel) 
Standard  Steel  Construction   Co. 

Cable 

Dominion  Wire  Rope  Co.,  Ltd. 
Greening   Wire    Co.,    B. 
Standard  Underground  Cable  Co. 
of    Canada,    Ltd. 

Cable    Terminals 

Standard  Underground   Cable  Co 
of    Canada,    Ltd. 

Cars— Steel    Body 

MacKinnon  Steel  Company 

Car   Wheels 

Canada   Iron   Foundries 

Carrier    Systems 

Canadian    Link- Belt    Co. 

Castings — Grey    Iron 

Canada     Iron     Foundries 
Hamilton    Co.,    Wm. 
Hepburn,    Ltd.,    John    T. 
H.   Mueller   Mfg.   Co.,   Limited 

Casements 

Canadian  Metal  Window  Co.   Ltd 
Hope  &   Sons  of   Canada.   Henry 

Caulking  Tools 

H.   Mueller    Mfg.    Co..    Limited 

Cement 

Britnell   &    Company 
I'ortland    Cement    Association 
Saper  Cement  (America)   Ltd. 

Cement  Gun 

Cement    Gun    Co. 

Cement    Hardener 
Beveridge  Supply  Co. 
Canada    Cement    Co. 
Dominion    Paint    Works 
Rogers   Supply   Co. 
Spielman  Agencies  (Registered) 

Cement    Waterproofing 
Barrett   Company,    Ltd. 
Dom.  Tar  &  Chemical  Co.,  Ltd. 
Imperial    Oil    Company,    Ltd. 
Spielman     Agencies,     Regd. 
Trussed    Concrete    Steel    Co. 

Centrifugal   Pumps 

Canadian     Blower    &     Forge^  Co 
London   Concrete   Machry.    Co. 

Chains 

Canadian    Link- Belt   Co. 

Chemists 

(Canadian     Inspection     &     Testing 
Laboratories 

Chimneys 

Horton  Steel   Works,  Ltd. 
Russell,    J.    C. 
Suramerhays   &   Co.,    Wm. 
Vitrifird    Clay    Pipe    Publicity 
Bureau 

Clamshell  Buckett 
Orton  &  Steinbrenner 

Coal  Crushers 

Orton   &    Steinbrenner 

Coal   Handling  Apparatus 

Brown   Hoisting   Machinery    Co. 
Canadian    Link-Belt    Co. 
Canadian     Mead-Morrison    Co. 
Turnbull    &    Co.,    Harrard 

Concrete   Block   Machinery 

London    Concrete   Machinery    Co 
Wettlaufer  Broa.,   Limited. 

Concrete  Carts 
Canadian    Welding    Works 
London   Concrete    Machinery    Co 

VPettlaufer  Bros.,   Limited. 

Concrete   Culvert   Pipes 

Dominion    Concrete    Company 

Concrete  Machinery 

Construction   Machineiy   Co. 
Goold.  Shapley  &  Muir 
Koehring  (Company 

Concrete    Mixers    and    Appliances 
Goold,  Shapley  &  Muir 
Hopkins    &    Co.,    Ltd.,    F.    H. 
Koehring  Oimpany 
London    Concrete    Machinery    Co 
Mussens,    Limited 
Turnbull     ft     Co.,     Harvard 
Wettlaufer  Bros..   Limited. 


Concrete   Hardener 

Spielman   Agencies    (Registered). 

Concrete    Sewer    Pipe 

Dominion    Concrete    Company 
Vitrified      Clay      Pipe      Publicity 
Bureau 

Conduits 

Canadian    Johns-Manville    Co. 
Conduits     Company,     Limited 
National    Conduit    Company 
Vitrified      Clay      Pipe      Publicity 
Bureau 

Conduita    (Wooden    Preaanre   Creo- 
soted 
Pacific   Coast   Pipe   Co. 

Contractors 

Anglin-Norcross,     Limited 
Cape    &    Company,    E.    G.     M 
Castellanl  Construction  Co. 
Dufferin     Construction     Co. 
Gore,   Nasmith    &   Storric 
Grant  Contracting  Co. 
Holmes  &  Co.,    Fred 
James,  Jr.,  C.  W. 
TuDp    Construction    Co.,    A.    E. 
Kilmer  tt  Barber 
Lumsden     Engineering    &     Traii 

port   Co. 
MacKinnon  Steel  Company 
Miller   Sc   Son,   Roger 
Symons   Construction    Co..   H.    L 
Thomson    Bros. 

Contractors'     Bonds 

United    States    Fidelity    &    Guar 
anty    Company 

Contractors'  Plant  ft   Supplies 
Ball    Engine    Company 
Brown     Hoisting     &     Machinery 

Company 
Canadian    Equipment    Co. 
Canadian    Link-Belt    Co. 
Construction   Machinery   Co. 
Canadian    Mead-Morrison    Co. 
Dake     Engineering     Works,     l.td. 
Gade.  C.   L. 
Gartshore,    John    J. 
Gilman   ft  Co..  R.  T. 
Hamilton    Bridge    Works    Co. 
Hepburn,    Ltd.,   John    T. 
Manitoba    Bridge   ft    Iron    Woi  ks 
Orton    ft    Steinbrenner    Co. 
Thew    Shovel    Co. 
Turnbull    ft    Co.,    Harvard 

Conveying   Appliances 

Barber-Greene   Company 
Brown  Hoisting  Machinery  Co. 

Cranes,   Travelling  and    Locomotive 
Brown    Hoisting    Machinery    Co. 
Canadian    Equipment    Co. 
Canadian    Link-Belt    Co. 
Canadian    Mead-Morrison    Co. 
Crane    Limited 
Hamilton   Co.,   Wm. 
Uepbam   Co.,  Jefan   T. 
Hopkins  ft  Co.,   Ltd.,   F.    H. 
Koehring  (Company 
Morris   Lrane   <fc    Hoist    Co.,    Mer 

bert 
National   Equipment  Co 
Orton  ft  Steinbrenner  Co. 
Ohio  Locomotive  Crane  Co. 

Creosote  Oils 

Barrett    Company 

Dom.   Tar  ft  Chemical   C:o.,  Ltd. 

Crushed    Stone    and    Qranitc 

Canada    Crushed    Stone    Corpora 

tion 
Crushed    Stone,    Limited 
Rogers    Supply    Company 
Ryan   &  Co.,  Frank. 

Crushers     (Stone    and    Rock) 
Hamilton  Co.,  Wm. 
Hopkins   ft  Co.,    Ltd.,   F.   H. 
London    Concrete   Machinery    Co 
Mussens,    Limited 
Rogers    Supply    Co. 
Western   Wheeled   Scraper   Co 
Wettlaufer  Bros  .   Limited. 

Cut   Stone 

Oakley,  Geo. 
Damp    Proof    Coating 

Imperial     Oil     Company.     Lt<* 

Barrett   Company,   Limited 

Beveridge  Snpply  Co. 

Dom.   Tar  *   Cliemical   Co..   Ltd. 


Derricks    and    Derrick    Fittings 
Canadian   Mead-Morrison  Co. 
Hepburn,    Ltd.,   John    T. 
Hopkins  &  Co.,   Ltd.,   F.   H. 
National    Equipment    Company 
Turnbull    &    Co.,    Harvard 

Dirt  Spreaders 

Jordan    Co..    O.    F. 
Ditchers 

Jordan    Co..    O.    F. 

Wettlaufer  Bros.,   Limited. 

Ditching     Machines 
Ball  Engine  Company 
Canadian     Equipment     Co. 

Doora   (Hish   Grade) 
Pannill   Door   Co. 
Stewart  Ltd..   Robt. 

Drag  Line  Excavators 
Orton  &  Steinbrenner 
Koehring   Company 

Dredging     Pumps 

Boying  Hydraulic  ft  Engineering 

Company 
Canadian    Blower    ft    Forge    Co. 

Dredges 
Canadian    Equipment    Co. 
Canadian    Mead-Morrison    Co 
Ho[4cins    ft    Co.,    Ltd.,    F.    H. 

Drills 

Hopkins    ft    Co.,    Ltd.,    F.    H. 

Dump   Cars,   Wheels,   etc. 
Canadian  Equipment  Co. 
Gartshore   &  Co.,  Ltd.,  F.    H. 
Hopkins  ft  Co.,  Ltd.,  F.  H. 
MacKinnon    Steel    Company 

Drying    Apparatus 

Canadian     Blower    ft    Forge    Co. 

Electric    Impulse    Clocks 

Gent     &     Company,     Limited 

Electric  Water  Systems 
National    Equipment    Co. 
H.    Mueller   Mfg.    Co.,   Limited 

Electrical    Specialties 
Spielman    Agencies    Regd. 

Elevator   Doors 

Canadian  MeUI  Window  ft  Steel 

Prodttcta,   Limited 
Ormsby    Company,    A.    B. 

Elevators 

Canadian  Link- Belt  Co. 
Turnbull    Elevator    Company 
Wettlaufer  Bros.,   Limited. 

Enameled    Brick 
American      Enameled       Brick     A 
Tile    Company 

Engines 

Canadian   Blower  ft   Forge   Co. 
Canadian     Equipment    Co. 
Hamilton    Co.,    Wm. 
Hopkins   ft   Co..   Ltd.,   F.    H. 
Inglis    Company,    John 
Laurie  ft  Lamb 
Sterling    Engine    Co. 
Waterous     Engine     Works     Co. 

Engines — Swinging 
Canadian    Mead-Morrison    Co. 

Engineers    (Civil    and    Mechanical) 
Chipman   ft   Power 
Dominion   Engineering  ft   Inspec 

tion  Company 
Hunt   ft    Co.,    Robt.    W. 
Milton  Hersey  Company 
R.  ft  W.  S.  Lea 
Worthington,    W.    R. 

Excavators 

Ball    Engine    Company 
Canadian     Equipment     Co. 
Canadian    Mead-Morrison    Co. 
Castellanl  Construction  Co. 
Engineering  ft  Machine  Wks.   Ce 
Gade.  C.   L. 

Hopkins   &  Co.,   Ltd.,   F.    H. 
Koehring  Co. 

Lumsden     Engineering     ft     Con- 
tracting  Co. 
Monighan    Machine    Co. 
Thew    Shovel    Co. 

Exhaust    Heads 

Canadian  Blower  ft  Ferge  Ce. 
(Continued    ea    page    8) 
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WANDERS  ARE  DEPENDABLE 


/■km 


ON  THE    JOB! 


'pHE  Lock  Joint  Pipe  Company 

•'•    operate  60  Wonder  Mixers  on 

the  most  exacting  class  of  work 

that  a  mixer  is  called  upon  to  do. 

Miles  of  pipe  are  laid,  and  the 
pipe  are  made  on  the  job.  Thous- 
ands of  dollars  are  invested  on 
plant  equipment,  a  small  army  of 
men  are  engaged,  and  Wonder 
Mixers  pour  the  perfectly  mixed 
material  thai  spells  the  success  or 
failure  of  the  day's  operation.  No 
time  here  to  coax  a  complicated 
set  of  buckets  and  shovels  to  dis- 
charge the  mixer  aggregate. 

Here  no  chances  can  be  taken 
on  "sight  and  unseen"  mixing  action.  The  mixture  must  be  visible  and  under 
complete  control  at  all  times.  The  pipe  must  stand  up  under  a  terrific  water 
pressure  so  each  batch  must  be  right  before  discharge. 

Although  your  work  may  not  be  so  exacting  as  the  above,  nevertheless  when 
you  buy  a  Wonder  you,  too,  will  have  these  same  features  of  Wonder  depend- 
ability and  Wonder  durability. 

And  the  price  ?     Ask  us 


ASK  THE 
LOCK -JOINT  PI  PECO. 

EASTORANGLN.J. 
WHO  ARE  STI LL  OPE.RATI  NG 

WANPER  MIXERS 

PURCHASED  IN  1912 


IMPERIAL  TRADING  COMPANY,  MONTREAL 

42  Herald  Building 


WM.  N.  O'NEIL 

550  Seymour  Street 


VANCOUVER 


BRAID  A  McCURDY 


WINNIPEG 
136  Portage  Avenue 
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CLASSIFIED     INDEX    TO      ADVERTISEMENTS- Continued 


Gxpantion    Boltt 

Beverage  Supply  Co. 

Canadian   Blower   &   Forge    Co. 

Filtera.  Water 
La»rie  a  Lamb. 

Fire    Brick    (Plaatic) 
BcTcridte  Supply  Co. 

Fireproofing 

National  Fireproonng  Co. 

Fireproof   Doora   and  Window! 
Canadian   Metal   Window   &  Steel 

Producti.   Limited 
Ormaby  Company,  A.  B. 
Truiaed    Concrete    Steel    Co. 

Fire    Escapci 
Canadian  Des   Moinea   Steel  Co. 
Canadian  Welding  Work* 
Dennii   Wire   &  tron   Worki   Co. 
McGregor   &   Mclntyre 
Northern        Architectural         Iron 
Work! 

Fitting! 
Crane,    Ltd.  .     . 

H.   Mueller  Mfg.   Co.,   Lunited 

Flag  Polea 
MacKinnon     Steel     Company 
McGregor  &  Mclntyre 

Flooring    Materialt 
Imperial    Oil,    Ltd. 
National  Fireproofing  Co.  _ 

Vitrified       Clay      Pipe      Publicity 
Bureau 

Forgea 
Canadian  Blower  &  Forge  Co. 

Forginga,    Steel    ft    Iron 
Manitoba  Bridge  &  Iron  Works 

Furnaces 
H.   Mueller   Mfg.   Co.,   Limited 

Galvanized   Cornices 
Gait  Art  Metal  Company 

Gantry   and    Cantilever    Cranes 

Orton    &    Stcinbrenner 


Gaaolin*    Engines 

Goold,  Shapley  &  Muir 
London  Concrete  Machinery  Co. 

Grab   Buckets 

Brown      Hoisting     &     Machinery 
Company 

Gravel 

Allen    Broa. 
Rogers    Supply    Co. 

Gypsum    . 

Robertson  Co., 


H.  H. 


Hardwood  Flooring 
Eaton  &  Sons,  J.  R. 

Hauling   Contractors 
Angstrom   &    Verochio 
Lumsden     Engineering    &     Tran- 
sport   Co. 
Marsh    &    Morrison 

Heating    Apparatus 
Canadian  Blower  &  Forge  C*. 
Crane   Ltd. 

Hoists,   Electric 

Canadian    Link-Belt    Co. 

Hoisting   Apparatus 

Brown   Hoisting    Machinery    Co. 
Canadian  Mead-Morrison  Co. 
Herbert    Morris    Crane    &    Hoist 

Company 
Hopkins   &   Company,   F.    H. 
London    Concrete   Machinery    Co. 
Mussens,  Ltd. 
Wettlaufer  Bros.,  Limited. 
Williams   Machinery    Co.,    A.    R 

Hoisting    Engines 
Hamilton  Co.,  Wm. 
Canadian    Mead-Morrison    Co. 
Hopkins  &   Co.,   Ltd.,   F.   H. 
Turnbull    &    Co.,    Harvard 

Hydrants 
Canada    Iron    Foundries 
Dominion     Steel    Products,     Ltd. 
Kerr    Engine   Company 
Gartshore-Thompson     Pipe    Co 
McAvity    &    Sons,    T. 
Hepburn,   John   T 


Industrial    Cara 

Hopkins   &  Co.,   Ltd.,   F.   H. 
MacKinnon    Steel    Company 

Inspection   Engineers 

Canadian     Inspection    ft    Testing 

Laboratories 
Hunt  ft  Co.,  Robt.  W. 
Milton    Hersey    Company 

Insulating    Compounds 
Dom.  Tar  &  Chemical  Co..  Ltd. 
Imperial    Oil,    Ltd. 
Spielman    Agencies,    Regd. 
S'tandard  Underground  Cable  Co. 
of   Canada,    Limited 

Jib    Cranes    (all    kinds) 

Hamilton    Bridge    Works    Co. 

Joist   Hangera 

Canadian  Welding  Works 
Hamilton    Bridge   Works   Co. 

Kilns 

Canadian  Blower  ft  Forge  Co. 
Horton  Steel  Works,  Ltd. 
MacKinnon    Steel    Company 

Lead   Pencils 

American  Lead   Pencil  Company 
Lime 

Ontario  Lime  Company. 

Limestone 

McMillan   ft   Son   W. 
Loaders 

Wettlaufer   Bros. 

Lockers    (Clothes) 

Canada  Wire  ft  Iron  Goods  Co. 
Dennis   Wire   ft   Iron    Works   Co 

Locomotives 

Canadian    Equipment    Co. 

Locomotive   Cranes 

Ball    Engine    Company 

Brown     Hoisting     &     Machinery 

Company 
Canadian    Equipment    Co. 
Canadian    Link- Belt    Co. 
Hopkins    ft    Co.,    F.    H. 
Orton    &    Stcinbrenner    Co. 


Lumber 

B.    C.    Lumber    Commissioaer 
Marble 

Oakley  ft  Sons,  Geo. 

Metal   Lath 

Canadian  Metal   Window  ft  Steel 

Products 
Trussed   Concrete   Steel   Co. 
Ormsby  Company.  A.    B. 

Motor  Trucks 

Tiffin    Wagon    Company 

National    Steel    Car    Co. 
Oil    Tanks 

Canadian  Des   Moines  Steel  Co 

Hamilton    Bridge    Works    Co. 

Hamilton   Co.,   Wm. 

Horton  Steel  Worka,  Ltd. 

Imperial    Oil,    Ltd. 

MacKinnon  Steel  Company 

Orange  Peel  Bucket! 

Orton  &  Steinbreinner 
Ornamental    Iroa 

Canadian     Welding     Works 
Dennis    Wire    Iron    Works    Co. 
Northern        Architectural        Iron 
Works 
Ornamental  Moulds 

London  Concrete  Machinery  Co. 

Packing 

Beveridge  Supply  Co. 
Paint    (Heated    Surfaces) 

Barrett  Co.,  Ltd. 

Dominion    Paint    Works,    Limited 

Ric-WiL    Company 

Spielman   Agencies,   Regd. 

Paints    and    Varnishes 

Dominion    Paint    Works,    Limited 
Hopkins   &  Co.,    Ltd.,   F.   H. 
Spielman  Agencies,  Reg'd. 

Paints    (Bridge  and  Structural    Irot 
and  Pipe  Coating) 
Barrett    Company,    Ltd. 
Dominion    Paint    Works,    Ltd 
Dom.  Tar  ft  Chemical  Co.,  Ltd. 
Imperial   Oil    Co.,    Ltd. 
Spielman    Agencies   Regd. 
(Continued    on    page    10) 


ACHIEVEMENT 

and  well  organized  equip- 
ment go   hand  in   hand 


The  results  obtained  on  the 
big  jobs  we  have  handled  are 
attributable  to  the  fact  that  we 
have  the  facilities  for  doing  the 
work  properly. 


Lumsden  Engineering  &  Transport 

Company  Limited 
1002  Lumsden  Bldg.  Telephone:     Main  80  Toronto 
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Producer*  on  a  large  scale  of  all  varieties  of 
INDIANA  LIMESTONE. 

Immense  reserves  of  proven  ledges  in  two  counties. 
Prepared  to  expand  and  intending  to  expand. 
Quarry  Development  Constant  not  intermittent. 

Milling  facilities,  for  the  trade  only,  abreast  of  the  times. 

Practical  facilities  throughout. 

Best  obtainable  service. 

Anticipate  your  requirements  as  far  in  advance  as  possible, 

A  Policy  for  the  Future  as  for  To-day, 


Canadian   Office 
219  Manistique  Ave., 
DETROIT.   MICH. 
Sam.  G.  Pagan,  Mgr. 


CANADA 
PERMANENT 
BUILDING 

EDMONTON,  ALBERTA 

ARCHITECT 

ROLAND  LINES, 

Edmonton,  Alta. 

CUT  STONE  CONTRACTOR 

CAPITAL  STONE 
WORKS,    Limited 

Edmonton,  Alta. 


w*?!'^^ 


INDIANA  LIMESTONE 

FROM  THE  QUARRIES  OF 

w.  McMillan  &  son 

BEDFORD,  INDIANA 
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CLASSIFIED    INDEX    TO    ADVERTISEMENTS-Continued 


Paint    (Mill   White) 

Dominion    Paint    Worki 

Paving    and    Paving    Materi«li 
Barrett   Company,    Limited 
Bilodeau    Ltec.    len. 
Dom.   Tar  &   Chemical   Co.,  Ltd. 
Impeiial    Oil.    Lid. 
Lumsden     Engineermg     &     Con- 
tracting  Co. 
Trussed    Concrete    Steel    Co. 

Pipe    (Concrete,    Iron    &    Wood) 
Canada    lion    Foundries 
Dominion    Concrete    Company 
Gartshore     Thompson     Pipe     Co 
.National    Iron    Works 
Ontario    Pipe    &    Tube    Co. 

Pipe  Covering   (Cold  and  Steam) 
Canadian    Johns-ManviUe    Co. 

Pipe   Covering    (Underground) 
RicwiL  Company 

Pencils    (Lead) 

American     Lead     Pencil     Co. 

Penstocks    (Wood    SUve) 
Dominion  Bridge  COj  L.t<L 
Pacific    Coast   Pipe   Co.        „_.. 
Walsh  Plate  &  Structural  Work* 

Perforated    Metals  ^       .      ,. 

Canada   Wire   &   Iron   Goods   Co 

Pile    Driving    Machinery 
Canadian    Mead- Morrison    Co. 
Hopkins   &   Company,   F.    H. 

Pipe    and    Tapping    Machine* 
H.    Mueller   Mfg.   Co.,    Limited 

'com.  Tar  &  Chemical  Co.,  Ltd. 

Planing    Mill    Exhausters 

Canadian    Blower    &    Forge    Co. 

Planter 

Britnell   &  Company 
De   Giorgio.    Limited. 

Plastering 

Hynes  Co..  W.  J. 

Pneumatic    Machinery 
Laurie    &    Lamb. 

Power    Engines. 
Inglis    Company,    John 

Pumps 

Canadian    Blower    &    Forge    Co. 
Goldie  &  McCuUoch  Co. 
Hepburn,    Ltd.,  John   T. 
Hopkins   &   Co.,    F.    H. 
Wettlaufer  Broa.,   Llmltad. 

Prisma  _ 

Luxfer  Priam  Co. 

Pumps  and  Pumping  Machinery 
Hamilton  Co.,  Wm. 
Boving    Hydraulic    4   Engineering 

Company 
Canadian    Blower    &    Forge    Co. 
Canadian    Mead-Morrison    Co. 
Cook,  A.    D. 

Goold,  Shapley  &  Muir_    ,, 
Hoi^ns   &  Co.,    Ltd.,   F.   H. 
Inglis    Company,    John 
H.   Mueller   Mfg.   Co.,   Limited 
Waterous    Engine    Works   Co. 

Quarry    Machimery 

Hopkins  &  Co.,   Ltd.,  T.   H. 

Radiators    (Btsam  Trap*) 
Canadian    Johns-ManviUe    Co. 

RaUa 
Uartshore,   John  J. 
Hopkins    &    Co.,    F.    H. 

Railway    Suppliaa 
Garuhorc,  John  J. 
Hopkins  ft  Co.,   Ltd.,  F.   H. 

Rciniorccmants,   Coacratc  and  Staal 
B'lrlingtoo  Steel   Company 
Cinada   Wire   &   Iron  Goods    Co. 
Trussed   Concrete   Steel   Co. 

Refrigeration  Machinery 
(Canadian    Johos-Manville    Co. 

Ri|«iag   Screws 

Hopkins   &  Co.,   Ltd.,  F.   H. 

Riveted    Spans 

MacKfasnon  Steel  CorapAny 

Kodd    Drags 
sarnia    Bridge   Compaajr 


Road   Asphalt 

Imperial    Oil.    Ltd. 
Road    Machinery 

Austin     Machinery    Co. 

Canadian    Equipment    Co. 

Hopkins    &    Co..    F.    H. 

Koehring   Company 

Manitoba    Bridge    &    Iron    Works 

Waterous     Engine     Works     Co. 

Western    Wheeled    Scraper    Co. 

Sauerman    Bros. 
Road    Materials 

Barrett    Company 

Dom.   Tar  &  Chemical   Co.,  Ltd. 
Road   Oil 

Barrett  Co.,  Ltd. 

Imperial     Oil.     Ltd. 
Road    Tat 

Barrett    Company.    Limited 

Dom.  Tar  &  Chemical  Co.,  Ltd. 
Roofing   Cement 

Barrett     Company.     Limited 

Dom.   Tar  &  Chemical   Co.,  Ltd. 

Roofing    Materia] 

Barrett    Company.    Limited 
Beverldge  Supply  Co.,  Ltd. 
Canadian    Johns-Manville    Co 
Dom.   Tar  &   Chemical   Co.,  Ltd. 
Imperial    Oil.     Ltd. 
Robertson    Co..    H.     H. 
Gait  Art  Metal  Company 
Vitrified      Clay      Pipe      Publicity 
Bureau 

RoUing   Steel   Doors 

Ormsby  Company.   A.    B. 

Rubber   Goods 

Barrett    Company,    Limited 
Sand 

Allen    Bros. 

Rogers  Supply   Company 

Ryan    &   Co..    Frank. 
Scrapers 

Western   Wheeled   Scraper   Co 
Screens 

Canada    Wire   &    Iron   Goods   Co 

Wettlaufer  Bros  .    Limited. 

Sewer    Cleaning    Machines 
Turbine  Sewer  Machine  Co. 

Sewer    Pipe 

Britnell    &    Company 
Canada    Iron    Foundries 
Gartshore   Thompson    Pipe   Co. 
London    Concrete    Machinery    Co. 
National    Iron    Works 
Vitrified      Clay      Pipe      Publicity 
Bureau 

Sheeting 

Barrett    Company.    Limited 

Shingles     (Asbestos) 

Barrett   Company,    Limited 

Shingle  Stain  Oil 
Barrett  Co.,  Ltd. 
Dom.  Tar  &  Chemical  Co.,  Ltd. 

Shovels    (Steam) 

Ball    Engine    Company 
Canadian    Equipment    Co. 
Canadian    Mead-Morrison    Co. 
Hopkins  A  Co.,   Ltd.,   F.   H. 
Thew    Shovel    Co. 

Sidewalk    Doors 
Canadian    Welding 
McGregor    &    Mclni 


Works 
.tyre 


Siding 
Robertson  Co.,  Ltd.,  H.  H. 

Silo  Material 

National   Fireproofing   Co. 

Silo    Moulds 

London    Concrete    Machinery    Co 

Skylights 

Kobertson  Co.,  H.  H. 

Smoke  Stacks 

Canadian  Blower  It  Forge  Co. 
Hamilton    Bridge   Works   Co. 
Hamilton   Company,   Wm. 
Horton  Steel  Workg,  Ltd. 
MacKinnon  Steel  Company 
McGregor   ft   Mclntyre 
SUndard  Steel  Construction  Co. 
Waterous    Lngine    Works    Co. 

Snow   Plow* 
Jordan    Co.,    O.    F. 

Sprinkler    Tanks    (Steal) 

Canadian  Des  Moines  Stacl  Co. 
Horton  Steel  Works,  Ltd. 


Suir   Builders 

Canadian   Welding   Works 
Canada    Wire    &    Iron    Goods    Co, 
McGregor    &    Mclntyre 

Steam  Apparatus  and  Specialties 
Canadian     Blower    &    Forge    Cc. 
McAvity    &    Sons,    T. 

Steam    Pipe   Casing    (Wood    Stave) 
Pacific  Coast  Pipe  Co. 

Steel 

Rurlineton    Steel    Companv 
Dominion   Bridge  Co,  Ltd. 
Hopkins    &    Co..    Ltd.,    F.    H. 
McKinnon    Steel   Company 
Nova  Scotia  Steel  A  Coal  Co. 

Steel    Bars 

Burlington  Steel  Company 
Hopkins  &  Co..  Ltd..  F.  H 
TiirnbnII     A     Co..     Harvard 

Steel   Buildings 
Dominion   Bridge  Co,  Ltd. 

Steel    Beams 

Hamilton    Bridge    Works   Co. 
McKinnon    Steel    Company 
Toronto  Steel  Construction  Co 

Steel   Chain 

Hopkins    A    Co..    F.    H 

Steel   Lath 

Gait     Art     Metal    Company 
Trussed    Concrete    Steel    Co 

Steel   Pipe 

Canadian    Des    Moines   Steel    Co 
Horton   Steel   Works,  Ltd. 
National    Equipment    Company 

Steel    Plate    Construction 

Canadian  Des  Moines  Steel  Co, 
Hamilton    Bridge   Works   Co. 
Hamilton    Company,    Wm. 
Horton   Steel  Works.  Ltd. 
MacKinnon    Steel    Co. 
Standard    Steel    Construction    Co 
Waterons    F.nirine    Works    Co 
Walsh  Plate  ft  Structural  Works 

Steel  Sash 

Canadian    Metal   Window   A   Steel 

Products.   Limited 
Hope  A   Sons   of   Canada.   Henry 
Ormsby  Company.   A,    B. 
Trussed    Concrete    Steel    Co. 

Steel    Wire    Rope 

Canada   Wire   A    Iron    Goods    Co 

Stone 

De   Olorglo,    Limited. 
Britnell    A    Company 
McMillan    A   Son   W. 
Oakley  A   Sons,   Geo. 
Rogers  Supply   Company 

Structural    Iron    and    Steel 
Burlington     Steel     Co. 
Canadian    DrsMoines    Steel    Co. 
Dominion   Bridge  Co,  Ltd. 
Hanarty.    R.    E.    W 
Hamilton    Bridge    Works    Co. 
Horton   Steel  Works.  Ltd. 
McGregor    A    Mclntyre 
MacKinnon  Steel  Company 
Manitoba  Bridge  A  Iron  Works 
Reid  A  Brown  Structural  Steel  ft 

Iron    Works 
Sarnla    Bridge    Company 
Standard   Steel  Construction   Co, 

Swinging  Oears 

Dake  Engine  Comrvny 
Dominion  Bridge  Co,  Ltd. 

Ti»ks    and    Steel    Pipes 
Horton   Steel  Works 
Canadian  DesMoines  Steel  Co. 
Canadian   Welding  Works 
Hamilton    Bridge   Worka   Co. 
Hamilton    Co..    Wm. 
Horton   Steel  Works,  Ltd. 
Tnglis,    John 

Manitoba  Bridge  ft  Iron  Worka 
McGregor   ft   Mclntyre 
MacKinnon  Steel  Company 
Waterous   Engine   Works   Co. 
Williams    Machinery    Co..    A.    R 

Tar 

Barrett    Company 

Dom.  Tar  ft  Chemical   Co.,  Ltd. 

Testing   and    Inspecting    Bureau 

Hunt    A    Company.    Robt.    W. 

Milton    Hersey    Company 
Tile  Mould* 

Wettlaufer  Bros.,  Llmltad. 

London   Concrete   MseUnery    Co. 


rile  Construction 
Italian  Mosaic  .v  Tile  Co 

Tile-Drsin 

National    Fireproofing   Co. 

Tile  HoUow 

National  Fireproofing  Co. 
Towers 

Canadian   Des  Moines  Steel  Co. 

Hamilton    Bridge   Works   Co 

Horton   Steel   Works,  Ltd. 

Standard    Steel    Construction    Co 
Tractor* 

Monarch    Tractor*    Ltd. 
Trunbuckle* 

Dominion  Wire  Rope  Company 
Valve* 

Canada    Iron    Foundriea 

Crane,    Limited 

Dominion    Steel    Products,    Ltd 

(jartshore- Thompson    Pipe    Co 
Kerr  Engine  Co.,  Limited 

McAvity.    T..    A    Sons.    Ltd. 

H.  MiMUer  U{g.  Co.,  Umitad 

Varnish 

Dominion     Paint     Works 
Ventilators 

Robertson  Co..  H.  H. 

Ventilating    ft    Healing    Apparatus 
Canadian  Blower  and   Forge  Co. 

Vu-nishes   and    Insulating 
btandard  Underground  Cable  Co 
of  Canada.  Ltd. 

Wall  Ties 

Gait  Art  Metal  Company 
Wagona — Dump 

General  Supply  Co.  of  Canada 
Water   Level  Apparatus 

Gent  A  Company,   Limited 

Waterproofing 

Barrett   Company,   Limited 
Beverldge  Supply  Co.,   Ltd. 
Canadian    Johns-ManviUe    Co 
Dom.  Tar  ft  Chemical  Co..  Ltd. 
Imperial    Oil,     Ltd. 
Splelman  Agencies  (Reglsterad) 
Super    Cement    (American)     Ltd. 

Water   Turbines 

Hamilton     Company,     Wm 

Welding    Apparatus 

«/w."  *-'"^''«    Company,    Inc. 

Welding    and    Cutting    Planta 

PrettOUte    Company,    Inc. 
Welding    Engineers 

Canadian    Welding    Worka 

White   Lead 

Canada   Paint  Co. 
Window    Sash 

Canadian   Metal   Window  ft  iteel 
Products,   Limited 

Hope   ft   Sons,    Henry 

Ormsby    Limited 

Trussed    ConcreU    Steel    Co. 

Wires   and    Cablea 
Standard   Underground  Cable  Co 
of  Canada,  Ltd. 

Wire   Guard*  and   Screes* 
Canadian  Welding  Work* 
Canada   Wire   A   Iron   Good*   Co 
Joha*on  A  Sons,  C.  H. 

Wire  Rope 

Canada    Wire   A   Iron   Goods    Co. 
Dominion    Wire   Rope   Co.,    Ltd. 
Hopkins    ft    Co.,    F.    H. 
T'umbull  ft  Co..   Harvard 

Wood  Pipa 

Canadian    Pipe   Company 
Pacific   Coast    Pipe  Company 
Vancouver    Wood    Pip*    ft    Tank 
Company 

Wood    Preservative* 
Barrett  Co.,  Ltd. 
Dominion   Paint   Works 
Dom.  Tsr  ft  CniemlesI  Co.,  Ltd. 

Wood  Tanks 

Pacific   Coast    Pipe   Company 
Vancouver  Wood   Pipe  and  Tank 
Company 

Woodworking    Machlaary 
ElUot    MaeUasry    C< 
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The  HAMILTON  BRIDGE  WORKS  CO., 

ENGINEERS  AND 

Hamilton,  Canada                  limited 

m;^^^^^"}^'^---'^  :' ^trrr^:-:---..          •      ^v;;ijfeiv»»,^"i.;,,.^_^^     ; 

BUILDERS 

of 

i 

i 

Steel  Railway  Bridges 

1 

Steel  Highway  Bridges 

c 

1 

Steel  Buildings 

i 

r 

Steel  for  Ships 

i 

f 

Steel  Turntables 

Steel  Structures   of 
every  Glass 

Enquiries  Solicited 

-^^^^$^H 

^ 

\ 

^rm 

gigggm^Qi 

^F^^r  - 

m 

^'^■^^ 

5^" 

Capacity     36,000      Tons 

^^^  ^'^PWv-                         •.''^?TfP^ 

Steel    work    for    Steam    Power    House    recently    erected   for 
The   Dominion    Power   and   Transmission    Co.,    Hamilton. 

Roger  Miller  &  Sons,  Ltd 

ENGINEERS  and 
CONTRACTORS 


Docks 
Canals 


Harbours  Breakwaters 

Foundations        Industrial  Plants 


Head  Office:      Lumsden  Building,  TORONTO 
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CANADA  CEMENT 

CONCRETE 

FOP    PERMANENCE 


A  Bridge  is  Economical 

in  proportion  to  the  years  of 

Service  it  will  Render 


Sooner  or  later  "Time  the  Destroyer"  will 
rot,  rust  or  deteriorate  most  materials.  But  a 
bridge  built  of  Concrete  is  built  for  all  time. 

Concrete  construction  has  infinite  possibili- 
ties for  artistic  treatment.  Its  strength  and 
permanence  are  so  great  as  to  practically  elimi- 
nate maintenance.  The  greater  part  of  the 
materials  of  which  Concrete  is  made,  can  usu- 
ally be  found  either  on  the  site  or  nearby ;  and 
unskilled  labor  may  be  utilized  for  the  greater 
part  of  the  work. 

Summing  up  all  the  desirable  features  of  a 
Bridge  and  on  checking  them  up  with  the  ad- 


vantages of  Concrete,  it  will  be  found  that  it 
usually  pays  any  community,  railroad  or  pri- 
vate enterprise  to  use  Concrete  for  its  Bridge. 
Building. 

Illustration  above  shows  reinforced  Con- 
crete Bridge  over  the  Fourche  du  Pin  River, 
St.  Philemon,  county  of  Bellechasse,  Quebec. 
This  bridge  is  129'  0"  long,  and  the  arch  has 
80'  0"  span  at  spring  line,  the  roadway  is  16' 
0"wide.  This  bridge  was  built  under  the 
supervision  of  Ivan  E.  Vallee.  Chief  Engineer, 
Department  of  Public  Works  Province  of 
Quebec. 


Specify 
CANADA  CEMENT 
Uniformly    Reliable 


We  maintmin  a  Service  Depart- 
ment to  co-operate  in  all  lines 
of  work  for  which  Concrete  ia 
adapted.  Our  libiary  is  com- 
prehensive and  is  at  your  dis- 
posal at  an  times  without  charge. 


CANADA  CEMENT     COMPANY  LIMITED 

Herald  Building  -  Montreal 

Sales  Offices  at : —  Montreal        Toronto        Winnipeg        Calgary 


CANADA  CEMENT 

CONCRETE 

row    ^CWMAMCMCCi 
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A  Capable  Machine 


This  "London"  Paving 
Mixer  is  one  we  can 
strongly  recommend  to 
any  contractor  in  need 
of  such  a  machine. 


Information  and  prices  gladly  furnished  on  request 


HARVARD  TURNBULL  &  CO. 


EXCELSIOR  LIFE  BLDG. 


TORONTO 


PHONE  MAIN  1706 


Agent!     {or; 


Canadian   Mead-Morrison   Co. 

Peck  Rolling   MiUt. 


B.  J.   Coghlin   Company. 

PhilUps   Steel   &   Wire  Co. 


London   Concrete  Machinery  Co. 


Do  You  Know 

that  Canadian  prices  for  face  brick 
are  from  ten  to  twenty  percent  lower 
than  Pennsylvania  and  Ohio  prices 
for  similar  products  where  the  aver- 
age price  of  fuel  is  only  half  the 
Canadian  dehvered  prices? 

Now  is  The  Time  to  Build 

There  is  no  indication  of  lower  costs 
being  possible  next  season. 


Write  for  our  colored  Folder 

Interprovincial  Brick  Company  of  Canada  Limited 

Head  Office  :  30  Toronto  St.,  TORONTO  Plant,  Cheltenham,  Ont. 


14 


THE  CONTRACT  RECORD 


R.  Chalkley  &  Son 


LIMITED 


Mason  and  General  Contractors 

260  AVENUE  ROAD 

At  C.P.K.  Tracks. 
Phone  H  llcr>»t  741t> TORONTO 


Thwaites- Hewitt  Co. 

Contracting  Electrical 
Engineers 

447  Church  St.  TORONTO 

PHONE  NORTH  2293 


W.  E.  Dillon  Co. 

LIMITED 

189  George  Street      TORONTO 

Contractors  and  Manufacturers  of 

Sheet  Metal  Building  Material, 

and  Fire  Proof  Doors  and 

Windows. 


JAMES  SPENCE  CO. 

Roofing,  Waterproofing 
and  Slieet  Metal 

Barrett  SpeciQcatlon  Roofing 

58    Wellington    Street    East 
TORONTO 

Telephone   Main   829. 
Collese  907-W  Nighti,  Snndayt.  Holid»yt 


E.  G.  LAW 

Contractor 
Road  Construction 

TORONTO     -    ONT. 

107  Hillsdale  Avenue 


R.  A.  Rogers 

107  Hiawatha  Rd.       TORONTO 

Gerrard  2836 

Reinjorced   Concrete    and 
Tile  FireprooJ  Construction 

Concrete  Footinga,  Walls,   Garagea,   Drive- 
ways,   and    all    kinds    of    Cement    Work. 


s 


TUART  &  SINCLAIR 

General 
Contractors 


17    JACKSON    STREET    E. 
HAMILTON,  ONT. 


Archambault  -  Leclair 

LIMITED 

Engineers  &  Contractors 

Rmprmamtiing 

Norwood  Engineering  Company,  Limited 
Municipal  Filter* 

71a  St.  James  Street,  MONTREAL 


JOHN  QUINLAN 
AND  COMPANY 

General  Contractors 

1165  GREENE  AVENUE 
MONTREAL 


L.  E.  DOWLING 

construction 
engineer 

167  Yonge  St.,  Toronto 

General  Building 
Construction 


Chick  Contracting  Co. 


LIMITED 


Paving,  Excavating,  Sewer 
Construction  and  Rail- 
road Grading 

9°5Tmcd1J:u1V     Windsor,  Ont. 


PHONE  KEN.   1471-2 


WITCHALL  &  SON 

Building  Construction 
156  St.  Helens  Avenue,  TORONTO 


A.  MATTHEWS 

LIMITED 

ROOFING 

And  Sheet  Metal  Work 

Underwriters 

Fire  Doors  and  Windows 

254  Adelaide  St.  W.,  Toronto 

TEL.    AD.    ItSB 


A.C.WILD  &  CO. 

Manufacturers    of 

Pipe  and  Boiler  Coverings 

Contractors   for 

Insulation  Work  of  All  Kinds. 
Engine  Packings  &  Gaskets. 

38  Hirona  St'       TORONTO 

(PHONB  JOT.   >TM) 


KING    SASH 
OPERATORS 

for  ail  types  of  buildings 

Write  for  e»timateM 

King  Construction  Co.  Ltd. 

40  Dovercourt   Road         TORONTO 
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MASTIC  ROCK  FLOORS 

For   all   classes 

Heavy  and  Continuous  Service 

Machine  Shops,  Warehouses.  UridRcs, 
Breweries,  Railroad  Stations.  Schools,  etc. 
Our  special  waterproofinR  specifications 
have  been  used  for  years  by  Architects 
and  EnRineers. 
All    information    supplied    on    application. 

H.  H.  SYMMES  &  CO.,  LTD. 

27   Board   of   Trade   Bldg. 

MONTREAL,  QUE. 


Phone 
Main    2681 


Fred  Holmes'  Sons 

Limited 

General  Contractors 

123  Bay  St.  Toronto 

Main  4472 


Detroit  River  Construction 
Company,  Limited 

GENERAL    CONTRACTORS 

FOUNDATIONS.  DOCK  WORK 

PILE    DRIVING,   SEWERS 

WATER  MAINS,  ETC. 

Gas  Building,  Windsor,  Ontario 


HOT  WATER  and  STEAM 
HEATING 

Bc'st  materials  and 

vvoikiiiansliip  guaranteed 

Enlimaten  furninhed  fre« 

THE  BENNETT  &  WRIGHT  CO. 

LTMTTFD 

72  Queen  St.  E. 
Main  3820.  Toronto 


Marble 


Plastering 


HOIDGE 

34  PRICE  ST.  -  TORONTO 

NORTH  383 


Marble  Dust 


Marble  Chips 


A.E.Furnival,Ltd. 

Sheet  Metal  and  Roofing 
Contractors 

Underwriters'    Fire    Doom    and    Window., 

Skylights,     Cornices,     Ventilators.     MeuUic 

Ceilings,   and   Slate.   Tile,    Felt  and   Gravel 

Roofing. 

124  Pendrith  Street,  Toronto 


HiUcrest  6078 


J.  A.  Grant  &  Co.,  Ltd. 

Engineers  and  Contractors 

for  Heavy  Construction 

Work  and  Buildings 

Maritime  Office:  Montreal    Office: 

Bank  of  B.N. A.   Bldg.,     New    Birks    Bldg., 

ST.  JOHN.  N.B.  MONTREAL 


Phone  Ken.  3398     Evenings,  Junct.  5100W 
Evenings   Ken.   8398 

Pursley  &  King 

ROOFERS  AND  SHEET 
METAL  CONTRACTORS 

Cornices,  Skylights.  Metal  Ceilings, 

Mill   Piping  and   Ventilating 

Slate,  Tile  and  Gravel  Roofing 

639  St.  Clarens  Ave.,  Toronto 


Sprinkler  Systems 

also 

Plumbing,  Heating  and 
Ventilating  Engineers 

A.Welch  &  Sod, Limited 

304  Queen  St.  West.   Toronto 


Carter  -  Halls  -  Aldinger 

CO..  LTD. 

Contractors  for 

Buildings,  Bridges,  Roads, 
Drainage,  etc. 

Offieaii 
Edmonton         WINNIPEG         Regina 


W.   S.    KEITH 

;;  COMMERCIAL  :: 
PHOTOGRAPHER 

Specialist  in  Construction  Work 
and  Lantern  Slides 

489  St.  Paul  St.  W. 

Phone  Main  781!  Montreal 


De  Giorgio  Limited 

formerly 
The  Decorative  Plastering  Company 

Contractor!  for 

Plain   and   Ornamental   Plasterinc 

All  Artificial  Stones  for  interior  and  eater* 

ior   Architectural    Sculptors 
Scale    Models    and    Antique    Reproduction 

Models    for    Stone.    Wood    and    Metal 
12  Lagauchetiere  St.  East      Montreal 

Ttlrphnom  East  4289 


Phone   H.    t77t 


Sullivan  &  Fried 

General  Contractors 
and  Engineers 

81  Victoria  Street  -  TORONTO 


TtUpKoitm  S61S 

Rigg  Cut  Stone  Co., 

Limited 
CUT    STONE 

Quick    Shipments 

1148  McDougall     Windsor,  Ont. 


J.    p.    Anglin.    B.Sc.  H.    J.    Groaa 

President.  Vice-Pre».   &  Treaa. 

C.  D.    Harrington.   B.Sc. 
Vice- Pre*.   &  Manager. 

ANGLIN -NORCROSS 

;limited 

Contracting  Fngineer* 
and  Builders 


Montreal 


Toronto 


Halifa 
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ALPHABETICAL    LIST    OF    ADVERTISERS 


Allen    Bros. ■•_;  •  61 

American    Enameled    Brick   and    lUe 

Company     68 

American   Lead  Pencil  Co 

Anglin-Norcross,  Ltd 15 

Archambault   &   Leclair    1* 

Ault  &  Wiborg  62 

Ball   Engine    Co • 35 

Barber  Wynne  Roberts  &  Seymour  .   73 

Barrett  Co 

Bates  Valve  Bag  Co 66 

B     C.    Lumber   Commissioner    

Bennett   &  Wright   Co 15 

Beveridge    Supply    Co 71 

British    Empire   Steel    Corporation    . 

Britnell    Co.,    Ltd • 

Brown    Hoisting   Machinery   Co.    ... 
Burlington    Steel    Co 55 

Campbell,    G.    L 72 

Canada  Cement  Co _ i-s 

Canada  Crushed  Stone  Corporation  . 

Canada    Iron    Foundries,    Ltd    58 

Canada  Wire  &  Iron  Goods  Co 

Canadian   Austin   Machinery   Ltd.    .. 

Canadian   Blower  &  Forge  Co 

Canadian  Des  Moines  Steel  Co 60 

Canadian    Equipment   Co. 28 

Canadian    Inspection    &   Testing 

Laboratories     72 

Canadian  Johns   Manville    

Canadian   Link-Belt   Co 

Canadian    Mead-Morrison    

Canadian  Metal  Window  &  Steel 

Products    Ltd 

Canadian  Pipe  Co.,  Ltd 2 

Canadian   Siegwart   Beam   Co 

Canadian  Welding  Works   64 

Cape  &  Co.,  E.  G.  M 73 

Carter-Halls-Aldinger   Co 16 

Cast  Stone  Block  Machine  Co 

Castellani   Construction   Co 62 

Cement    Gun    Co 19 

Chipman  &  Power  Ltd 72 

Chalkley  &  Son  Co.,  R 14 

Chick    Contracting    Co 14 

Conduits   Co.,   Ltd 67 

Consolidated   Sand   Co 69 

Cook,    A.    D 

Cooksville  Shale  Brick  Co 

Crane    Ltd 

Crushed  Stone  Ltd 67 

Dake   Engine   Co 67 

Dennis  Wire  &  Iron  Co 

Detroit   River   Construction   Co 15 

De  Giorgio  Ltd 15 

Dept.   of  Labor    23 

Dillon  Co.,  W..  E 14 

Doijiinion   Bridge   Co 24 

Dominion   Concrete   Co 59 

Dominion    Engineering   &    Inspection 

Company    73 

Dominion  Oxygen  Co 

Dominion   Paint   Works    

Dominion   Steel    Products    71 

Dominion  Tar  &  Chemical  Co 23 

Dominion  Wire  Rope  Co 76 

Dowling,   L.   E 14 

Dufferin  Construction  Co 26 


Eaton,  &  Sons,  J.  R 69 

Elliot  Machinery   Co    68 

Engineering  &   Machine   Works   of 

Canada   Ltd 18 

Furnival,   A.   E 15 

Gait  Art  Metal  Co 74 

Gartshore,  John  J 

Gartshore-Thompson   Pipe  &   Foun- 
dry  Co 65 

General  Supply  Co.,  of  Canada 63 

Gent    Co 72 

Gore,   Nasmith   &   Storrie    72 

Grant  &  Co.,  J.  A 15 

Grant  Contracting  Co 60 

Greening  Wire  Co.,  B 

Hagarty,   R.   E.   W 21 

Hamilton  Bridge  Works  Co 11 

Hamilton   Co.,   Wm 

Hepburn,  John  T 66 

Hoidge   Marble   Co 15 

Holmes  &  Sons,  Fred   15 

Hope,  &  Sons,  Henry   70 

Hopkins  &  Co.,  F.  H 76 

Horton  Steel  Works    61 

Hunt  &  Co.,  Robt.  W 73 

Hynes,   W.  J 

Imperial   Oil   Ltd 1 

Imperial   Trading  Go 7 

Inglis  Co.,  John   

Interprovincial    Brick   Co 13 

Italian  Mosaic  &  Tile  Co 37 

James,   Proctor  &  Redfern    72 

Janiieson  Lime  Co 

Johnson  &  Sons  C.  H 

Jordan    Co.,   O.F 65 

Jupip  Construcion  Co 

Keith,   W.    S 15 

Kerr   Engine  Co.,  Ltd 68 

Kilmer  &   Barber    

Koehring  Machine  Co 20 

King  Construction   Co 14 

Laurie  &  Lamb   26 

Law,   E.   G 14 

Lea,  R.  S.  &  W.  S 72 

Leyland   Motors  Limited    19 

Lordly   Henry   R 72 

Lumsden    Engineering   &   Trans- 
port  Co 8 

Luxfer  Prism  Co 54 

Machon,   E.  R 60 

Mackinnon   Steel    Co.    69 

MacLean   Building  Reiporte    54 

Marsh    &   Morrison    70 

Matthews   A 14 

McAvity  &  Sons,  T 

McMillan   &  Son,  W 9 

McGregor  &  Mclntyre   64 

Miller  &  Sons,  Rogers    11 

Milton-Hersey  Co 72 

Monarch   Tractors    

Monighan  Machine  Co 71 

Montreal  Crushed  Stone  Co 69 

Morris  Crane  &  Hoist  Co.,  Herbert  . 
Mussens,  Ltd 57 


National   Conduit   Co 74 

National  Fireproofing  Co 

National   Iron   Corporation    til 

Neptune   Meter   Co 62 

Northern   Architectural    Iron    Works  72 

Northern  Electric  Co 

Oakley  &  Son   Geo 

Ohio   Locomotive   Co 67 

Ontario  Gypsum  Co 

Ormsby  Co.,  Ltd.,  A.  B 

Orton    &   Steinbrenner    73 

Ontario  Lime  Co 61 

Ontario  Pipe  &  Tube  Co .'.  22 

Pacific  Coast  Pipe  Co 53 

Pannill   Door   Co ,60 

Pollard   Mfg.,   Co 22 

Pursley  &  King  15 

Quinlan  &  Co.,  John  14 

Rathbone,    Ltd.,   Geo 73 

Reid  &  Brown  Structural  Steel  & 

Iron    Co 72 

RicwiL  Co 

Ri^g  Cut  Stone  Co 15 

Robertson   Co.,  H.  H 

Rogers  Supply  Co 27 

Rogers  R.  A 14 

Ryan  &  Co.,  Frank   03 

Sarnia  Bridge  Co 73 

Sauerman   Bros 17 

Smith   Marble  &  Construction  Co.   . .  72 

Spielman  Agencies    5 

Spence  Co.,  James 14 

Standard  Paving  Ltd 

Standard  Steel  Construction  Co 64 

Standard    Underground    Cable  -Co.,   of 

Canada,    Ltd 67 

Sterling  Engine  Co 68 

Stewart  Ltd.,   Robt 67 

St.   Maurice   Lime    

Stuart   &   Sinclair    14 

Sullivan    &   Freid    15 

Summerhays   &   Sons.   Wm 64 

Symmes  &  Co.,  H.  H 15 

Symons  Construction  Co.,  H.  L 27 

Thew  Shovel  Co 

Thomson   Bros 72 

Thwaites-Hewitt  Co 14 

Turbine   Sewer  Machine  Co   65 

Turnbullw  &  Co.,  Harvard   13 

Turnbull  Elevator  Co 75 

United    States    Fidelity    &    Guaranty 

Company    54 

Vancouver  Wood  Pipe  &  Tank  Co.  . 
Vitrified   Clay   Pipe   Publicity   Bureau     3 

Walker,  Frank  A 

Walsh  Plate  &  Structual  Works   5 

Waterous  Engine  Works  Co 

Webb  &  Son 72 

Welch   &  Son,  A 15 

Western  Wheeled  Scraper  Co 

Wettlaufer    Bros 59 

Wild  &  Co.,  A.  C 14 

Witchall  &  Son    14 

Worthington,  W.  R 72 

York  Sandstone  Brick  Co 66 


Our  advertisers  represent  themost  pro^ressivemanufacturers  and  dealers.     Make 
your  purchases  of  them.     Give  your  business  to  the  man  who  is  enterpris- 
ing enough  to  spend  money  and  time  to  i^et  in  touch  with  you. 
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Did  you  read  in  the  October  19  issue  of  this  mas^azine  how  the  Lumsden  En^^ineering  &  Transport 
Co.  of  Toronto  insured  a  steady  economical  supply  of  srravel  for  their  work  on  the  London- 
Lambeth  cement-concrete  highway?     They  took  over  an  old  pit  and  installed  a 

SAUERMAN    DRAGLINE    CABLEWAY    EXCAVATOR 

If  you  liave  a  gravel  propofitioii,  whether  large  or  Kinall, 
you  should  investigate  the  advantages  of  our  comhination 
excavator  conveyor.  A  Sauerman  Dragline  Cableway 
Excavator  is  always  less  expensive  to  install  and  to  opt^rate 
than  any  other  equipment  or  combination  of  equipment 
that  will  handle  an  equal  tonnage  of  material. 

SAUERMAN  BROS.,  1143  Monadnock  Block,  CHICAGO 

Agents:  F.  H.  Hopkini  &  Co.  Ltd.  Montreal  and  Toronto. 


Two  view.s  of  ;i  r)00  tt.  span,  ^  cubic  yd.  .Sauenaau  Dragline  Cableway  E.xcavator  in  operation  near  Lambeth,  Ont. 


Subscribers^  Information  Service 

May  Make  or  Save  You  Money 

Use  This  Service— FREE 

The  "Contract  Record"  receives 
many     letters     from     subscrib- 
ers     inquiring     where      certain 
building   or   engineering   mater- 
mls,    supplies,    equipment,    ma- 
chinery    or    apparatus    can    be 
obtained  or  disposed  of. 
In     order     to     adequately     and 
promptly   serve   our  subscribers 
in   this   respect  we   have   organ- 
ized   a    special    department     to 
handle  such   requests  for  infor- 
mation. 

This  SUBSCRIBERS'  INFOR- 
MATION SERVICE  is  at  your 
disposal   free  of  charge.  Should 
you   wish  a  certain   machine  or 
certain  engineering  or  contract' 
ing    equipment,    supplies,    etc. — 
ask  us. 

No    inquiry    is    too    imall— we 
aim  to  make  this  service  of  prac- 
tical and  definite  value  to  eveiy 
reader    of    the     "Contract     Re- 
cord."    It  is  yours  to  use  when- 
ever occasion  arises. 

List  below  each  item  on  which  you  want  particulars,  whether 
it  be  building  or  engineering  materials,  supplies,  equipment 
or  machinery.     Mail  to  "Contract  Record,"  347  Adelaide  St. 
West,  Toronto. 

Firm  Name   

Address   

Date Inquirer's  Name 

1 
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Cheap   and    Rapid    Digging 


The  one  way  to  make  money    in  the  excavat- 
ing business  next  year  is  to  be    able    to 
compete    successfuly    with      cheap 
labor  and    the     Keystone     Ex- 
cavator   points  straight    at 
that      one    way. 

Speed  is  always  the  essence  of  the  contract  and 
speed  in  digging  foundations  or  grading  streets  will 
put  big  money  in  your  pockets.  The  Keystone  Ex- 
cavator, Model  4,  gets  out  the  yardage,  300  to  400 
yards  per  day  on  grading  work  and  150  to  300  yards 
per  day  on  ditching  or  cellar  work,  with  only  a  3- 
man  crew,  so  you  do  not  have  to  worry  about  speed 
and  then — with  the  four  different  "Scoops"  you  can 
use  with  the  Keystone — you  can  tackle  any  exca- 
vating problem  without  waste  of  time  in  haulage  or 
setting  up  costs  and  do  it  all  with  the  one  machine. 
"It  travels  and  it  digs." 


KEYSTONE    EXCAVATOR 


MODEL  4 


These  two  illustrations  show  the  Keystone  Excavator,  Model  4  in  use  with 
A.  F.  Byers  &  Co.,  Montreal.  The  upper  one  illustrates  excavation  for  new 
Press  Bldg.,  and  the  lower  one,  work  on  foundation  of  the  Grand  Central 
Park  Ltd.  Note  the  old  stone  foundations,  timbers  and  "rough  stuff"  being 
handily  tackled. 


Here's  an  interesting  letter  from  a  well 
known  contracting  firm, 

Ottawa   Canada,   Nov.   2nd   1921 
Gentlemen : 

Replying  to  yours  of  Oct.  28th.,  would  state 
that  we  are  using  every  day  the  No.  4  Keystone 
purchased  from  you  over  two  years  ago,  and,  with 
the  exception  of  a  few  small  parts  which  are  sub- 
jected to  very  hard  wear  and  naturally  have  to  be 
replaced  from  time  to  time,  this  machine  is  in  as 
good  condition  as  when  it  came  out  of  the  shop, 
although  it  has  excavated  over  150,000  square  yards 
of  grade,  almost  all  of  it  heavy  macadam. 

The  No.  4  purchased  last  Spring  seems  to  be  as 
good  a  machine  as  the  one  mentioned  above  as  it  is 
also  running  every  day  and  giving  us  no  trouble 
whatever. 

We  have  three  Keystones  at  present,  one  of  them 
being  a  No.  3  which  has  been  in  use  for  over  four 
years  and  is  still  in  good  condition,  and  should  we 
purchase  any  more  excavators,  which  we  expect  to 
do  shortly,  they  will  assuredly  be  Keystones. 

We  want  to  thank  you  at  this  time  for  the  prompt- 
ness with  which  you  have  filled  our  orders  for  the  few 
repairs  we  have  needed,  as  they  have  invariably 
reached     us     the     day    after    order    was     wired     you. 

Wishing  you  success  during  the  coming  year,  we 
are, 

Yours  very  truly, 
STANDARD    PAVING    LIMITED 
By  J.    T.    Driscoll. 

Let  us  send  you  a  complete  descriptive  and 
illustrated  booklet  on  the  Keystone  Excavator 
Model  4 — Write  for  your  copy  today. 


Engineering  &  Machine  Works  of  Canada,  Ltd. 

ST.  CATHARINES,  ONT. 
Eastern  Sales  Offices  :      Hall  Machinery  Co.,  Sherbrooke,  Que.,  and  Birks  Bldg.,  Montreal. 

Winnipeg  Agents :  Kelly  Powell  Limited. 
Edmonton,  Calgary  and  Vancouver  Agents  :  Gorman,  Clancey  &  Grindley,  Limited. 
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Traylor 
Compressor 

Can  be  equipped  for  steam, 
gasoline  or  electric  operation. 
This  machine  is  without  ques- 
tion, the  most  sturdy,  compact 
ctTicient  and  satisfactory  port- 
able air  compressor  on  the 
market  today.  It  finds  daily  use 
where  its  worth  is  constantly 
shown. 


This  is  the  mine  type  coniprt'ssor 


Cement-Gun  Company 

Incorporated 

Allentown,  Pa. 


Branch    Offices: 


New  York  Office.  30  Church  St.;  Chicago  Office,  616  Cham- 
ber of  Commerce ;  Pittsburgh  Office,  Citizens  National 
Bank  BIdg. ;  Spokane  Office.  612  Mohawk  Block;  Rich- 
mond Office,  712  Virginia  Railwav  and  Power  Bldg.  ;  Sioux 
City  Office,  1811  Ross  St.  ;  Can'ada,  east  of  Alberta,  The 
General  Supply  Co.  of  Canada,  360  Sparks  St.,  Ottawa 
and  5  Water  St.,  Wiunipeg,   Man..  Canada;  38  Toronto   St., 


Toronto,  Ont. ;  Ferguson  Block,  North  Bay;  McGill  Bldg., 
Montreal,  Que.  ;  Empire   Block,   Moncton,  N.   B. 

All  Inquiries  except  from  the  United  States  and  its  pos- 
sessions, Canada,  Mexico  and  Cuba,  should  be  taken  up 
with  the  International  Cement-Gun  Company,  50  Maria 
Plaats.     Utrecht,     Holland. 


Last  Seasons  Work  Finally  Established 
Leylands  Supremacy 

"Performance  counts" — and  nowhere  has  this  been 
more  ably  demonstrated  than  in  the  case  of  Leyland 
Trucks.     They  have  become  a  familiar  sight  wherever 

construction  work  is  in  pro- 
gress—due entirely  to  their 
performance  in  Canada. 
When  a  real  hard  job  is  to 
be  handled,  "Leyland" 
owners  are  asked  to  do  it. 


Ipjml, 


From  2  to  H  ton  cha^Hig,  3,  3^,  5  yanls 
(lump  I'liuHsis,  »iteain  wagons,  etc. 


het  us  give  you  the  facts 


lejtold  Motors  Limited 

C,**^    ^^^^^^1**^  110  DUCHESS  ST.,  TORONTO,  also  at  Vancouver 
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Fortified  Against  the  Greatest  of 
Concrete  Mixer  Strains 

WRENCHING  strains  of  a  loaded    charging  skip  punish  every  part  of  a 
mixer,  unless  like  the  Koehring,  the  mixer  has  the  super-strong  main  frame 
and  super-structure,  liberally  cross-membered,  joints  machined  to  perfect   fit  — 

strongly  gussetted  and  angle  braced. 

CAPACITIES 


Koehring  frame  construction,  together  with 
the  great  saddle  casting  by  which  the  charging 
skip  is  fastened  to  the  frame  by  means  of 
wide  apart  bearings  which  prevent  side -sway 
— these  are  features  of  heavy  duty  construc- 
tion which  trouble  proofs  work,  and  insures 
long  service  life. 

The  special  Koehring  construction  which 
permits  the  charging  skip  to  pass  between 
cable  sheaves  gives  the  skip  the  high  angle 
charging  position  which  chutes  materials 
into  drum  in  one  swift,  clean  slide. 


Heavy  Duty  Construction  mixers  10,  14, 
21,  28  cu.  ft.  mixed  concrete,  steam  and  gas- 
oline.    Ask  for  catalog  —  C 

Pavers:  10,  14,  21,  28  cu.  ft.  mixed  concrete, 
spout,  boom  and  bucket.  Power  discharge 
chute,  multiplane  traction,  loading  derrick, 
steam  and  gasoline.  Ask  for  catalog  —  P 

Dandie  Light  Mixer  4  cu.  ft.  mixed  concrete, 
gasoline,  7  cu.  ft.  mixed  concrete,  steam  and 
gasoline.  Low  charging  platform.  Power 
charging  skip  or  batch  hopper,  light  duty 
hoist.     Ask  for  catalog — D 


KOEHRING  COMPANY  $^'.V^dV.^^JI 

Canadian  Representatives:  Wilson-McGoTcrn  Ltd.,  Toronto,  Oat.    Eastern  Equipment  Co.    Ltd..  234  Beaver  Hall  Hill.  Montreal,  Que. 
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Use 

Structural 

Steel 


Use 

Structural 

Steel 


Use 

Structural 

Steel 


Use 

Structural 

Steel 


The  illustration  shows  an  interesting 
view  of  the  new  Canadian  Pacific  Rail- 
way cantilever  bridge  at  St.  John,  N.  B. 

The  clear  span  is  450  feet  and  each 
anchor  arm  is  125  feet  long,  making 
the  total  length  of  the  structure  700 
feet.  This  is  one  more  tribute  to  Struc- 
tural Steel. 


ttammd  hy  tkm 
STRVCTVRAL  STEEL  ASSOCiATIOS 


as 
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BOOKS 

for  Engineers 
and  Contractors 


The  following  Booki  »re  Offered  lubject  to  Pre- 
vious Sale: 

"Hand  Book  of  Hydraulics,"  by  Horace  Williams  King. 
1st  edition  published  by  McGraw-Hill  Book  Co.,  Inc.  424 
pages.      Price   $3.80. 

"Handbook  of  Building  Construction,"  by  George  A.  Hool  and 
Nathan  C.  Johnson.  Two  volumes,  (not  sold  separately), 
1474  pages,  illustrated.  Published  in  1920  by  McGraw- 
Hill  Book  Company,  Incorporated.     Price  $12.00. 

"Highway  Engineering"  -  (Rural  Roads  and  Pavements)  • 
by  George  R.  Chatburn,  A.M.,  C.E.  recently  published  by 
John  Wiley  &  Sons,  Incorporated,  370  pages,  illustrated, 
price   $3.00. 

History  of  Bridge  Engineering,  by  Henry  Gratton  Tyrrell, 
C.E.     480  pages,  illustrated.     Price  $4.00. 

"Locks  and  Builders'  Hardware,"  by  Henry  R.  Towne.  Pub- 
lished in  19(>4  by  John  Wiley  &  Sons.  1117  pages,  illus- 
trated.    Price   $1.60. 

"Operation  and  Maintenance  of  Irrigation  Systems,"  by  S.  T. 
Harding.  First  edition,  published  in  1917  by  the  McGraw- 
Hill   Book   Co.     271   pages,  illustrated.     Price   $2.60. 

"Practical  Road  Building,"  by  Charles  E.  Foote.  Just  pub- 
lished by  David  McKay,  296  pages,  illustrated.  Price  $1.60. 

"Relief  from  Floods."  The  Fundamentals  of  Flood  Prevention. 
Flood  Protection  and  the  means  of  determining  proper 
remedies.  By  John  W.  Alvord  and  Charles  B.  Burdock. 
First  edition,  published  in  1918  by  McGraw-Hill  Book 
Company,   Inc.      175   pages,    illustrated.      Price   $2.00. 

"Steel  Bridge  Designing,"  by  Melville  B.  Wells,  C.E.  Published 
by  Myron  C.  Clark  Publishing  Company  in  1018.  S60 
pages,  illustrated.      Price  $2.00. 

"The  Engineering  Index  for  1920"  -  recently  published  by  the 
American  Society  of  Mechanical  Engineers,  586  pages, 
price  $6.00. 

"The  Location.  Grading  and  Drainage  of  Highways,"  by  Wil- 
son G.  HarRcr,  C.E..  204  pages,  illustrated.  First  edition, 
published  by  McGraw-Hill  Book  Co.,  Incorporated,  1921. 
Price  $3.80. 

"Use  of  Water  in  Irrigation,"  by  Samuel  Fortier.  Published  in 
1B16  by  McGraw-Hill  Book  Company.  266  pages.  Illus- 
trated.     Price  $2.00. 

"Use  of  Water  in  Irrigation,"  by  Samuel  Fortier.  Second  edi- 
tion. Published  by  McGraw-Hill  Book  Company,  1916.  828 
pages,    illustrated.      Price   $2.60. 

"Water  Purification,"  by  Joseph  Ellms.  Published  In  1917  by 
McGraw-Hill  Book  Company.  486  pages,  illustrated. 
Price   $8.00. 


Contract  Record 

8f7    Adelaide   St  West,   Toronto,   Out 


CONTRACTORS 


We  have  25,000  feet  of  2"  LINE  PIPE 
with  LONG  RECESSED  COUPLINGS 
which  we  are  selling  at  SPECIAL  RE- 
DUCED PRICE— Saving  of  25%  guaran- 
teed— Write   us   for     particulars  and   price. 

ONTARIO  PIPE  &  TUBE  CO. 


234  LISTER  BLDG. 


HAMILTON,  ONT 


DERRICKS 
CRANES    —    HOISTS 


AREO   VIEW 
Oueenston  Power  House  Installation   Hydro  Electric  Commission 

Derricks    of   large    capacity  —  Our    Hobby.  Either     steel  or 
wood  construction 

POLLARD    MFG.    CO.,   LTD. 


Niagara  Fa' Is 


O-itario 


DEPARTMENT  OF  LABOUR 

BOILER    INSPECTION    NOTICE 

Excerpt  from  Regulatioiu  for  th«  ConttrucHon 
and  itiMpection  of  BoUen 
Sxlton  133 

No  Boiler  which  has  been  in  use  for  two  or  more  seasons  shall  be 
sold  or  exchanged  for  subsequent  use  as  a  Boiler  unless  it  is  ac- 
companied by  an  inspection  certificate  issued  by  the  Department 
within  one  year  preceding  the  date  of  such  sale  or  exchange.  The 
allowable  working  pressure  for  such  Boiler  shall  be  determined 
by  the  Inspector  from  the  formulae  contained  in  the  regulations, 
with  such  deductions  in  pressure  for  depreciation  as  the  In- 
spector's judgment  shall  dictate. 

The  travelling  expenses  in  connection  with  the  inspection  of 
Boilers  sold,  exchanged  or  extensively  repaired,  must  be  paid  by 
the  owner  or  purchaser  of  such  Boilers,  together  with  the  in- 
spection fee  of  five  dollars. 

All  communications  should  be  addressed  to  the  Steam  Boiler 
Branch,    Department    of    Labour,    Spadina    Crescent. 

HON.   W.   R.   ROLLO, 

Minister   of   Labour. 

D.  M.  MEDCALF,  Chief  Inspector  of  Steam  Boilerj. 
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Bituminous  Tar  Binder 


On  the  Hainilton-Qneen*"ton  Hinhway,  a  "Donitar"  Job. 

A  MONG  the  outstanding  characteristics  of  "DOMTAR" 
^^"^   are  its   lasting    qualities   of   Adhesiveness   as  a  Road 
Binder   and  its  unexcelled  waterproofing  value  as  a  Road 
Surfacing  Material. 

For  full  information  please  address 

Dominion  Tar  &  Chemical  Company,  Limited 

Head  Office:  171  St.  James  St.,  Montreal  Branch  Office:  53  Yonge  St.,  Toronto 

SYDNEY,  N.  S.  MONTREAL,  P.  Q.  SAULT  STE.  MARIE,  ONT. 
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Dominion  Bridge  Co.,  Limited 


Structural  Steel  Work, 

Steel  Bridges, 

Steel  Buildings, 

Tanks, 

Penstocks, 

Electric  Cranes, 

Hand  Power  Cranes, 

Turntables 
Hydraulic  Gates, 
Machine  Work, 

Structural  shapes  and  plates 
carried  in  stock  in  all  plants. 


Write  our  nearest  office  for  information  or  estimates. 

We  give  the  same  prompt  attention  to  either  small 

or  large  enquiries. 


DOMINION  BRIDGE  CO.,  LIMITED 

Main  Office  and  Works  —  Lachine  Locks,  P.  Q. 

Branch  Offices  and  Work*  -  Toronto,      Ottawa,      Winnipeg. 

Salet  Offices  -  .  Montreal,      Ottawa,      Toronto,     Winnipeg,       Edmonton, 

Regina,     Vancouver. 
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What  you  save 

When  you  buy  a  caterpillar  type  shovel  that  is 

UP-TO-DATE 


Here  are  a  few  of  the  ways  in  which  the 
1922  ERIE,  caterpillar  type,  will  increase 
your  profits. 


/^■'Srnmw-.'um 


You  save  aatembling  coat 

The  ERIE  loads  on  one  flat-car  with  its 
caterpillar  type  mounting  completely  as- 
sembled. Vou  save  time  and  wages  in  erect- 
ing—  and  gain  several  extra  working  days. 
You  save  money  whenever  you  have  to  load 
or  unload  the  machine. 


You  save  wages 

No  man  is  needed  to  walk  along  on  the  ground  and 
throw  clutches  for  steering.  The  FIRIE  is  the  cater- 
pillar type  shovel  that  steers  perfectly,  by  power,  from 
the  cab,  making  sharp  or  gradual  turns  as  desired. 


You  save  time  and  money  on 
every   move 

The  caterpillar  type  ERIE,  1923  model, 
travels  more  than  twice  as  fast  as  continuous 
tread  shovels  which  run  without  lubrication. 
It  climbs  grades  as  steep  as  30%.  Walks 
right  oyer  a  10  x  12  in.  timber  placed  in  its 
path,  with  both  treads. 


Complete  lubrication  saves  you  traveling 
time  and  upkeep  costs 

Here  is  one  caterpillar  type  shovel  that  does  not  grind 
itself  to  pieces  in  a  few  miles  of  travel.  Every  roller 
and  link  connection  is  automatically  lubricated,  from 
internal  oil  reservoirs. 

The  operator  fills  all  the  reservoirs,  once  a  month,  in 
less  than  an  hour. 


You  save  upkeep  expense  on 
tread   links 

The  ERIE'S  tread  links  arc  of  high  carbon  steel,  prac- 
tically indestructible.  And  it  is  never  necessary  to  re- 
place a  link  because  of  worn  bearings.  The  ERIE'S 
link  beariHgs  are  bushed,  and  the  bushings  are  easily 
renewable  when  worn. 


MORE  THAN  100  ERIE  SHOVELS 
ASV  CRANES,  of  the  1700  ERIES 
HOW  in  service,  arc  equipped  with  the 
ERIE  lubricated  caterpillar  type  mount- 
ing   (.shown   above). 

Many  owners  of  caterpillar  type 
ERIES  have  previously  owned  other 
makes  of  continuous-tread  shovels  — 
and  they  tell  us  that  the  ERIE  has 
set  a  new  standard  both  for  efficiency  of 
operation    and    lor    durability. 


You  don't  have  to  pay  for  repairs  to 
broken  chains 

The  ERIE'S  rear  sprockets  are  driven  by  hard- 
ened spur  gears,  entirely  eliminating  the  breaking 
or  stretching  of  driving  chains.  These  are  very 
common  troubles  of  chain-driven  shovels,  especially 
when   travelling  over  sticky  material. 

AND  THIS  DOESN'T  TELL  HALF  THE  STORY   of  the  savings  that  you   make 
with  the  1922  caterpillar  type  Erie.     Get  ftlll  details— write  for  Bulletin  C-BO. 

BALL   ENGINE  CO.,    Erie,   Pa.,   U.S.A. 

Builders  of  ERIE  Steam   Shovels  and   Locomotive  Cranes 

Branch    Offices 
New   York  Boston 

Pittsburgh  Chicago 

Represenutives      throughout 

the   U.    S.   A. 
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Heenan   8z:   Froude,    Ltd. 

Belliss 

Worcester,  England 

\  ^^^^^^^Hulll^^^^V  r 

Compound 
[^      Engine 

Air  Coolers  for  Electric 
Generators  or  Transformers 

1     with 

f    Generator 

Water  Coolers  for  Internal 
Combustion  Engines 

Belliss  8z:  Morcom, 

Birmingham,  Englan 

Steam  Engines 

Steam  and  Exhaust  Turbines 

Diesel  Engines 

Air  and  Gas  Compressors 

Surface  and  Jet  Condensers 

Limited 

d 

Oil  Coolers  for  Steel 
Quenching  etc. 

Duval's  Metallic  Packing 

Semi-metallic  Packing  for 
Centrifugal  Pumps 

Agenti 

! — 

LAURIE  &  LAMB,  Board  ( 

»f  Trade  Bldg.,  MONTREAL 

Dufferin  Construction  Co.,  Limited 


Engineers 
and  Contractors 

James  Franceichini,    Pretident 

304-5  Brass    Building 

Yonge  and  Adelaide  Sts. 

TORONTO 

Phone  Ad.    7387 

Nights  and  Holiday* 

Kenwood   2862 


Before  placing  a  contract, 
the  parties  responsible  justly 
demand  that  the  contractor 
give  proof  of  his  ability. 
Dufferin  reputation  is  streng- 
thened by  a  large  number  of 
important  undertakings  suc- 
cessfully completed.  Here- 
with is  shown  a  cut  on  the 
Toronto  -  Hamilton  -  Dun- 
das  Road,  one  of  our  recent 
jobs. 
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lint  Ht.;  wiring,  Harris  &  Marson,  81-A 
Parkway  Ave;  local  phones,  Automatic 
Telephones  &  Time  Bocordera,  Ltd.,  140 
Victoria  Ht. 

Verdun,  Que. 

Additional  contracts  I'or  school  costing 
.$100,000  for  Verdnn  School  Bd.,  are:  Ee- 
intorccd  NtccI,  Trussed  Concrete  Steel  Co., 
511  St.  Catherine  St.  W.,  Montreal;  plumb- 
ing and  glazing,  W'm.  Noseworlhy,  ]6.''> 
Egaii  St.,  Verdun;  niillwork,  J.  A.  David- 
son &  Sons,  Wellington   St..  Ottawa. 

Victoria,  B.C. 

Plnnibing  and  licating  contracts  for  ad- 
dition to  hospital  costing  $107,986  for 
Koyal  Jubilee  H(js])ital  are  awarded  to 
Thaeker  &  Ihdt.  ti20  Pandora  Ave.,  at 
.$62,108. 
Windsor,  Ont. 

(jcmMal  contract  for  erection  of  techni- 
cal school  costing  .$450,000  for  Windsor 
and  Walkcrvillc  School  Hds.  is  awarded  to 
W.  E.  Wood  &  Co.,  SI)  LaBelle  Bldg., 
Windsor.  1).  .1.  Clamcroii  and  W.  Ralston, 
architects,  5  Bartlett  Blilg.,  Windsor.  11. 
H.  Angus,  Mechanical  Engr.,  Continental 
Life  Bldg.,  Toronto. 


Business  Buildings  and 
Industrial  Plants 

Annapolis  Roya,l,  N.S. 

J.  (i.  .Johnston,  architect,  Kentiville, 
N.S.,  is  preparing  plans  for  business  block 
to  cost  $12,000  for  W.  S.  (Juniming,  Anna- 
polis Royal. 

J.  G.  Johnston,  architect,  Kentiville, 
N.8.,  is  preparing  plans  for  furniture  ware 
houses  to  cost  $10,000  for  Dargie  &  Son, 
Annapolis  Royal. 

Hamilton,  Ont. 

Plans  arc  being  prepared  for  restaurant 
and  rooming  house  to  cost  $10,000  for  S. 
Zadourin,  59  Princess  St. 

Hanna,  Alta. 

llanna    Bros.,    Hanna,    .\lta.,    will    erect 
Hour  mill. 
London,  Ont. 

K.  II.  Smith,     I9;i     Wharncliffo    Ed.,    is 
erecting  a   store  costing  $6,000  on  Horton 
St. 
Ottawa,  Ont. 

E.  W.  Marshall,  Catherine  and  Hay  Sts., 
plans  erection  of  warehouse. 

Oyen,  Alta. 

Erection  of  tlour  mill  is  contemplated  by 
Karmers  Milling  Co.,  Oyen.  Thos.  Thom- 
son,  Oj'en. 

Tecvunseh,  Ont. 

Omer  Trepanier,  Tccuniseh,  is  building 
a   hardware  store. 

Toronto,  Ont. 

D.  C.  Kay,  258  Ashdale  Ave.,  is  erecting 
3  stores  and  apts.  costing  $8,000  each  and 
will  receive  tenders  for  all  sub  trades. 

E.  Elliott,  77  Vermont  Ave.,  will  erect 
2  stores  costing  $5,000  each. 

S.  Winesanker,  :^SS5  Dundas  St.  W,  con- 
templates erection  of  stores  and  apts.  on 
Bloor  St.  W. 

Plans  are  drawn  for  store  and  real  es 
tate  oflico  for  A.  Pearcc,  1751  St.  Clair  W. 

Erection  of  office  bldg.  northwest  cor 
ner  Bay  and  Adelaide  Sts  is  contemplated. 
J.  M.  Lyle,  architect,  2:«)  Bloor  St.  W. 

Building  Supplies,  Ltd.,  155-1  Danfortli 
.\ve.,  will  remodel  warehouse  into  store 
and  warehouse. 

Oeo.  Buschlcr,  17;{  Wright  Ave.,  is  build 
ing  4  stores  and  apts.  at  corner  of  Konces- 
valles  and  West  Marion. 

E.  Elliott,  77  Vermont  Ave.,  is  erecting 


2  stores  and  apts.    J.  Hunt  Stanford,  arehi-  ■ 
tect,  07  Yongo  St.  Arcade. 

Welland,  Ont 

Plans  are  being  prepared  for  erection  of 
addition  to  the  Welland  Machine  Ac  Foun- 
dries Co.  plifnt  for  L.  K.  Weeks  Engineer- 
ing Co.,  Erie,  Penn.,  VS.A. 

Krection  of  a  cotton  mill  is  contemplat- 
ed by  C.  T.  Grantham,  'I'.i^  Division  St. 

CONTRACTS  AWARDED 

Dunnvllle,  Ont. 

Steel  contract  for  factory  for  I'niversal 
Cement  Casket  Co.,  Dunnville,  is  awarded 
to  Standard  Steel  Construction  Co.,  29 
Cross  St.,  Welland,  Ont. 

Halifax,  N.S. 

I'lnnibing  and  heating  contracts  for  resi- 
dence costing  $6,000  for  F.  1)  .Smith,  care 
of  general  contractor,  B.  W.  Wallace,  87 
Preston  St.,  are  awarded  to  W.  S.  Craig, 
Upper  Water  St.,  and  Longards.  Ltd.,  215 
Hollis  St. 

London,  Ont. 

Plumbing  contract  for  10  bathrooms  for 
remodelment  of  hotel  costing  $75,000  for 
W.  S.  Lashbrook,  293  Queens  Ave.,  is 
placed   with   Wright-Teale   Co.,  60   Dundas 

St. 

Montreal,  Que. 

Roofing  contract  for  garage  costing  $80,- 
000  for  Martel  Co.,  Ltd.,  2454  Park  Ave., 
is  ])lace(l  with  Jos.  Lamarche,  896  Drolet 
St. 

Contracts  for  roofing,  sheet  meal  and 
Kalamein  doors  for  altering  gatehouse  and 
stores  for  warehouse  costing  $40,000  for 
Canadian  Vickcrs,  Ltd.,  3072  .Notre  Dame 
St.  E.,  are  awarded  to  Douglas  Bros.  Co., 
Ltd.,  19  St.  Maurice  St.  Contract  for 
asphalt  flooring  is  placed  with  II.  II.  Sims, 
42  St.  Sacrement  St. 

General  contract  for  erection  of  store 
and  flats  costing  $14,000  for  T.  Lefebvre, 
292  Clifton  Ave.,  X.D.G.,  is  awarded  to  A. 
Laquerre,   1647   Chabot   St. 

.los.  Lamarche,  896  Drolet  St.,  has  roof- 
ing contract  for  addition  to  garage  costing 
$10,000  for  Martel  (^o..  Ltd..  2454  Park 
Ave. 

General  contract  for  extension  to  factory 
costing  $13,000  for  Carter  White  Lead  Co. 
of  Canada,  Delorimier  Ave.,  is  placed  with 
J.  C.  Johnston,  260  St.  James  St.  Addi- 
tional contracts  are:  .Steel,  Dominion 
Bridge  Co.,  Ltd.,  Dominion  Station,  La- 
chine;  millwork,  R.  MacFarlane  Co.,  Ltd., 
953  St.  James  St.;  steel  sash,  Canadian 
Metal  Windows  &  Steel  Products,  Ltd.,  304 
University  St. 

Quebec,  Que. 

(Iciural  contract  for  erection  of  store 
costing  $5,000  for  E.  Vincent,  232  St.  John 
St.,  is  awarded  to  Louis  Careau,  127  Scott 

St. 

Three  Rivers,  Que. 

Geenral  contract  for  erection  of  2 
stores  and  tenements  for  L.  D.  Ouollette, 
53  St.  Olivier  St.,  is  awarded  to  Lacroix! 
Villenenve  &  Trottier,  148  Xotre  Dame  St. 
Toronto,  Ont. 

(ancral  contracts  for  5  stores  and 
apt.s.  costing  $14,000  each  for  W.  W.  Hiltz, 
739  Broadview  Ave.,  are:  Glass,  Hobbs 
.Mfg.  Co..  Ltd.,  121-179  Liberty  St.;  elec- 
trical, .N'ichol  &  Fagan,  111  Logan  Ave.; 
heating.  W.  II.  Miles  &  Co..  188  Dupont 
St.;  plastering,  .1.  Lansing,  435  Marguer- 
etta  St.:  painting.  Johnston  &  Barth,  81 
Crony n  Ave.;  plumbing,  W.  Barrett,  Mil- 
verlon  Blvd. 

S.  Shuter,  37  Orcensides  Ave.,  has  gen- 
eral contract  for  erection  of  2  stores  and 


3  upts.  costing  «25,000  for  W.  B.  MacDon 
aid,  177  Roncesvalles  Ave.     Plumbing  and 
lieating  contracts  are  placed  with  Robert 
.lordan,  37  Hazelton  Ave. 

Roofing  and  painting  contracts  for  ad- 
dition and  alterations  to  bank  for  Mer- 
chants Bank  of  Canada  are  awarded  to 
Regan  &  Tavlor,  1  Portland  St.,  and  Bav- 
ington  Bros.",  2032  Dundas  St.  W. 

Additional  contracts  for  alterations  to 
office  bldg.  costing  $160,000  for  Toronto 
Hydro  Electric  and  Toronto  Transporta 
tiou  Cmsn.,  are:  Heating  and  plumbing, 
W.  O.  Edge,  Ltd.,  47  Richmond  St.  E.; 
marble,  Geo.  Oakley  &  Son.,  Ltd.,  287 
Booth  Ave.;  structural  steel,  Dominion 
Bridge  Co.,  Ltd.,  Imperial  Life  Bldg. 

Contract  for  reinforced  concrete  for  ad 
dition  to  factory  costing  $75,000  for  Oeo. 
Weston,  Ltd.,  134  Peter  St.,  is  awarded 
to  Crescent  Concrete  Co.,  Confederation 
Life  Bldg. 

Contracts  for  addition  to  office  bldg. 
costing  $35,000  for  Merchants  Fire  Insur 
ancc  Co.,  86  Adelaide  St.  W.,  are:  Steel, 
Toronto  Steel  Con.struction  Co.,  Ltd.,  95 
King  St.  E.;  stone,  Peerless  Artificial 
Stone,  Ltd..  Cozwell  Ave.;  glass,  Toronto 
Plate  Glass  Importing  Co.,  Ltd.,  91  Don 
Roadway. 

Additional  contracts  for  store  and  apt. 
costing  $10,000  for  W.  B.  Isbester,  2')9 
Westmoreland  Ave.,  are:  Roofing,  Oitv 
Roofing  Co.,  1036  St.  Clarens  Ave.;  elec- 
trical, B.  C.  Taylor,  25  Marchmond  Kd.; 
heating  and  plumbing,  John  W.  Sheard,  80 
Westmoreland  Ave.;  plastering,  B.  Cud- 
more,  26  Bird  Ave. 

Additional  contracts  for  3  stores  and 
apts.  costing  $12,000  for  8.  Winesanker, 
3040  Dundas  St.  W.,  are:  Plumbing,  O.  S. 
Card,  267  Pacific  Ave.;  plastering,  Wat- 
kins  Bros.,  24  Maher  Ave.;  electrical,  W. 
F.  Clarke,  62  Dundas  St.  E.;  painting, 
Geo.  Wineberg,  56  Brunswick  Ave.;  heat 
ing,  S.  Oilman,  208  Spadina  Ave. 

Verdun,  Que. 

Plumbing  and  heating  contracts  for 
store  and  apts  costing  $13,000  for  H.  Cuer- 
rier,  1194  Wellington  St.,  are  awarded  to 
Perrier  &  Freres,  202  Strathmore  St.,  Ver- 
dun. 

Westmount,  Que. 

Contracts     for      addition      to    bank    for 
Royal   Bank   of  Canada,  are:     Reinforced 
steel.  Phoenix  Bridge  &  Iron  Works,  Ltd., 
83    Colborne   St.,   Montreal;      roofing     and' 
sheet  metal,  G.  W.  Reed  &  Co.,  37  St.  An- 
toine    St.,    Montreal;    plumbing   and    heat 
ing,   Jno.    Tweedle    &    Co.,    163    I.agaucliv 
teire     St.,     Montreal;     plastering,     A.     T. 
Clarke,    745   St.    Catherine    St.    W.,    Mont 
leal;  stone,  Canadian  Benedict  Stone  Co.. 
Haguo  Ave.,  Montreal;  int.  trim,  sash  and 
doors,  R.  MacFarlane  &  Co.,  953  St.  .Fames 
•St.,  Montreal. 

Contract  for  marble  and  tile  for  addi- 
tion to  bank  costing  $15,000  for  Boyal 
Bank  of  Canada  is  placed  with  Smith 
Marble  &  Construction  Co..  145  Van  Home 
-Vve,  Montreal. 

Windsor,  Ont. 

Electrical  contract  for  market  bldg. 
costing  $150,000  for  Winter  &  Little,  42 
Pitt  St.  W.,  is  awarded  to  McFarUne  ft 
Buchanan,  820  Assumption  St.,  Windsor, 
instead  of  Iron  City  Engr.  Co.,  Detroit,  as* 
was  previously  reported  in  error. 


^  Residences 

Frederlcton,  N.B. 

Areta      Gerow.   313   Saunders   St.,   will 

erect  a  residence  on  Lansdowne  St. 
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Notice  to  Contractors 


PURSUANT  to  the  requirements  of  the  Canada 
Highways  Act  sealed  tenders  marked  "Tender  for 
Contract  No.  652"  will  be  received  by  the  tjnder- 
signed  until  12  o'clock  noon,  Friday,  January  SOth, 
1882.  for  the  grading  and  construction  of  a  water- 
bound  macadam  base  and  other  necessary  work  on 
the  Provincial  Highway  at  the  junction  of  the 
Caledonia  Road,  Township  of  Barton  and  Conces- 
sion Street,  City  of  Hamilton. 

Plans  and  specifications  may  be  seen  on  and 
after  Friday,  December  30th,  1921.  at  the  office 
of  A.  TimhroU,  Resident  Engineer,  Simcoe,  and  at 
the  office  of  the  undersigned. 

A  marked  cheque  for  $1,000.00  payable  to  the 
Minister  of  Public  Works  and  Highways,  or  a 
Guaranty  Company's  bid  bond  must  accompany 
each  tender.  A  Guaranty  Company's  bond  for 
iV)%  of  the  contract  price  will  be  required  when 
the  Contract  is  signed. 

lionds  must  be  made  on  forms  furnished  by  the 
Department. 

The  lowest  or  any  tender  not  necessarily 
accepted. 

W.  A.  McLean, 
Deputy  Minister  of  Highways. 
Department  of  Public  Highways,  Ontario, 
Toronto,  December  23rd.  1921. 
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The  Temiskaming  and 
Northern  Ontario 
Railway  Commission 

Tenders  for  Railway  Construction 


SEALED  TENDERS  for  the  works  (other  than 
steel  bridges)  necessary  to  the  complete  construc- 
tion of  the  Roadbed,  ready  for  the  ties  and  rails, 
and  also  the  "Track  Laying  Ballasting  and  Fencing, 
upon  approximately  Seventy  miles  of  the  Temis- 
kaming and  Northern  Ontario  Railway,  extending 
from  Cochrane  to  near  New  Post,  will  be  re- 
ceived at  the  office  of  the  Secretary-Treasurer  of 
the  Commission  North  Bay,  until  twelve  o'clock 
(noon)  of  the  8th  day  of  January,  1922. 

On  receipt  of  a  request  in   writing,  a  copy  of 
each  of  the  following  documents  :- 
Instructions    to    Bidders 
Form  of  Tender 
Specifications 
Form    of    Contract 
will    be    furnished    to    intending    bidders    at    the 
office  of   the  Chief  Engineer  of  the    Commission, 
North    Bay,    where   plans   and   profiles   pertaining 
to  the  work  may  be  seen. 

The  right  is  reserved  to  reject  any  or  all  bids. 
W.    H.   Maund, 

Secretary-Treasurer 
S.    B.    Clement, 

Chief    Engineer. 
North    Bay,    Ontario,   December  Sth,   1821. 
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Business  Chance 

Sand  &  Gravel  Pit,  St.  Catharines.  City  water 
on  premises.  Ideal  location  for  cement  block 
business.  Large  retail  gravel  business  at  present. 
Good  buildings.  Box  745,  Contract  Record. 
Toronto.  61-82 
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FREE  OF  DUTY 


Locomotive   Crane 


in    Wednesday  'a    ^ 
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Tenders  Wanted 
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TENDERS;  Separate  or  Bulk 
T.  J.  Hepburn.  Architect,  Stratford, 
ved  up  to  Three  O'clock  P.M.  Tues- 
8rd,  1922,  for  the  different  trades  re- 
the  erection  of  a  four  class  room 
Hamlet  Ward    School   in   the  City   of 

Specifications  and  all  information  may 
from  the  Architecl 
The      lowest     or     any    tender     not     necessarily 
accepted. 

A.   W.   Fisher, 
Chairman  of  Bldg.   Committee, 

Stratford. 
J.  M.  Riddle 

Secretary   School   Board, 

Stratford.  60-52 


SEALED 
addressed  to 
will  be  recei 
day  January 
quired  for 
addition  to 
Stratford. 

Plans  and 
be  obtained 


20  ton  McMyler  eight  wheel  50  ft.  boom  bucket 
operating  full  M.C.B.,  will  travel  over  any 
Standard  Gauge  R.R.  on  its  own  trucks,  used 
very  little,  condition  perfect,  ready  for  immediate 
shipment.  This  crane  will  be  delivered  in  Canada 
free  of  duty,  which  means  a  big  saving  to  pur- 
chaser. 
Phone  Wire  Write 

Send  for  our  Bulletin  of  used  equipment  bar- 
gains. 

CONTRACTOR'S  MACHINERY  &  SUPPLY 
CO.,  30!)  WABASH  BLDG.,  PITTSBURGH. 
PA.  52  T.f. 


Some  One  Wants  to  Buy 


The  equipment  or  machinery  that  yon  are  not 
jsing. 

It  may  be  occupying  valuable  space  in  yoar 
yard  or  shop,  collecting,  dust,  rust  and  hard 
Knocks. 

Sell  it  before  "Depreciation"  scraps  it 

Use  the  Tender  &  For  Sale  Department  It 
helps  others,   let  it  help   you. 


GOVERNMENT 


Construction  Equipment 

FOR  SALE 

At  Toronto  and  Bowmanville,  Ont.     Quebec  and  Rimouski.P.Q 


Lists  are  being  distributed  for  the  disposal 
of  surplus  contractors'  construction  equipment, 
consisting  of  Gasoline  and  Steam  TUGS,  and 
LAUNCHES,  SCOWS,  SUCTION  DREDGES 
complete,  DERRICKS  and  Miscellaneous  Supplies, 
also  a  SAW  MILL. 

Copies  of  these  lists  will  be  mailed  on  request. 


The  Purchasing  Commission  of  Canada 


BOOTH  BUILDING 


OTTAWA 
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Halifax,  N.S. 

S.  r.  Diiinaresq.  architect,  Eoyal  Bank 
BIiIk-,  is  preparing  plana  for  residence  to 
cost  $1(),0()()  for  Dr.  G.  R.  llennigar,  Bed- 
don  Uldg. 

London,  Ont. 

F.  n.  Kilbourne,  9  Cove  B<1.,  plans  ercc- 
liona  of  residence  costing  $5,000. 

Kred  Deeley,  851  Princess  Ave.,  is  build- 
ing u  residence  on  Highland   Ave. 

Montreal,  Que. 

J.  O.  Nanlel,  8()  Old  Orchard  Ave., 
N.D.G.,  contemplates  erection  of  residence. 

J.  M.  Savignac,  1209  St.  Denis  St.,  plans 
erection  of  residence  on  West  Broadway 
Ave. 

Rockland  Housing  Co.,  Room  304  Bank 
of  Nova  Scotia  Bldg.,  contemplate  erect- 
ing 50  residences. 

W.  Quenneville,  496  St.  Chriatophe  St.,  is 
erecting  a  residence  on  Girouard  Ave. 

L.  Mercier,  272  4th  Ave.,  is  erecting  a 
residence  costing  ,$5,000. 

Residence  costing  $0,000  is  being  erect- 
ed by  T.   Bcllehunicur,  1420  Mercier  St. 

C.  Tisdale,  28(i5  5th  Ave.,  is  building  a 
residence  at  cost  of  .$8,000. 

Residence  costing  $ti,000  is  being  erect- 
ed by  K.  Miilette,  79  Masson  St.,  Rose- 
mount. 

Ottawa,  Ont. 

Ottawa  Housing  Cmsn.,  54  Rideau  St., 
contemplate  erecting  residences  at  esti- 
mated cost  of  $150,000. 

Ottawa  Housing  t'nisn.,  54  Rideau  St., 
contemplate  expenditure  of  $150,000  for 
erection  of  residences. 

Barrett  Bros.,  200  Catherine  St.,  will 
erect  2  residences  costing  $5,000  each. 

6.  A.  Young,  51  Spruce  St.,  will  erect  a 
residence  costing  $5,000. 

Fred  Weeks,  40  Bellwood  Ave.,  contem- 
jdates  erecting  a  residence. 

Outremont,  Que. 

Alex.  Fortier,  23  Mount  Royal  Ave.,  con- 
templates erection  of  residence  (0  flats)  on 
Hutchison  St. 

J.  T.  Z.  Patenaude,  2008  Park  Ave.,  con- 
templates erecting  a  residence  on  St.  Cath- 
erine Bd. 

L.  N.  Messier,  489  Mount  Royal  Ave., 
plans  erection  of  apt.  house. 

Point  Grey,  B.C. 

11.  .v.  Calladiue,  Kerrisdale  P.O.,  Point 
Grey,  is  erecting  a  residence  on  37th  Ave. 
W. 

J.  Brown,  1511  ()5th  Ave.  W.,  Point 
Grey,  is  erecting  a  residence  costing 
$7,000. 

Stanley  Collinge,  architect,  318  Stan- 
dard Bank  Bldg.,  is  preparing  plans  for 
residence  to  cost  $9,000. 

Quebec,  Que. 

Eug.  Lamontagne,  1st  and  Lamontagne 
Aves.,  is  erecting  a  residence  at  cost  of 
$7,800. 

St.  Iiouis  de  Coiirville,  Que. 

.1.  L.  Corrivcau,  St.  Louis  de  Gourville, 
will  erect  a  residence. 

Sandwich,  Ont. 

A.  ,1.  Walker,  50Vi  London  St.,  plans 
cit'itiiui  of  residence  at  cost  of  $8,000. 

Saskatoon,  Sask. 

Jos.  E.  Coombcs,  403  Ave.  H.  S.,  Saska- 
toon, contemplates  erection  of  apt.  block 
on  Main  St. 

.\.  A.  Pinder,  Temperance  St.,  is  erect- 
ing a  residence. 

Toronto,  Ont. 

E.    Leake,    1207    Bloor    St.    W.,   will    re- 


ceive   lenders    fur   all    trades   required   for 
erection  of  duplex  residence. 

W.  C.  Lock,  101  Glenmore  Hd.,  will  re- 
ceive tenders  for  all  sub  trades  required 
for  1  pair  residences  to  cost  $10,000. 

Wm.   McKenzie,   Lansing    P.O.,  is   erect 
ing    a    residence    costing    $5,000    on    Doris 
Ave. 

Argent   &   Banks,  29  St.  Marks  St.,  are 
building  2  residences  costing   $6,500   each. 
G.  W.  Kucas,  98  Bathgate  Ave.,  is  erect 
ing  an  apt.  house  costing  $20,000. 

W.  C.  Lock,  101  Glenmore  Rd.,  will  re- 
ceive tenders  for  sub  trades  for  1  pair  and 
2   duplex   residences   on  Belhaven   Ave. 

Miller  Bros.,  324  Lauder  Ave.,  are  build- 
ing a  duplex  residence  costing  $15,000.  D. 
H.  Buruham,  architect,  260  Lauder  Ave. 

B.  A.  Vurry,  1044  Shaw  St.,  is  erect- 
ing a  residence   costing  $5,500. 

Bungalow  costing  $6,500  is  being  erect- 
ed by  J.  W.  Hchofield,  745  Keele  St. 

II.'  E.  Taylor,  41  Harvie  Ave.,  is  erect- 
ing 1  pair  residences  on  Gertrude  Ave. 

Wm.  Edmonds,  160  Pinewood  Ave.,  is 
building  a  bungalow  at  cost  of  $7,500. 

W.  Hughes,  50  Crang  Ave.,  is  erecting  2 
bungalows    costing   .$5,000   each. 

W.  Fuller,  120  Mortley  Ave.,  is  erecting 

a  residence  at  cost  of  $10,000  on  Small  St. 

Superior  Homes,  Ltd.,  1804  Royal  Bank 

Bldg.,    are    erecting    2    pair    residences    on 

Cannon  Ave. 

.los.     Anderson,     66    Linsmore    Cres.,    is 

building  2   residences  costing  $5,000  each. 

Plans  are   prepared   for   5   residences   to 

cost    $5,500    each    for    Herbert    Rose,    502 

Rushton  Rd. 

Herbert  Rose,  502  Rushton  Rd.,  will 
erect  10  residences  costing  ,$5,500  each  on 
Atlas  and   Mulberry   Sts. 

Residence  costing  $6,000  is  being  erect- 
ed by  W.  Langlois,  100  McRoberts  Ave. 

S.    E.    Pearcy,    1670    Danforth    Ave.,    is 

building  2   residences   costing  $5,000  each. 

W.  H.  Kerwin,  38  Beck  Ave.,  is  building 

15    bungalows    at    cost    of   $7,000   each    on 

Strathniore  Blvd 

W.  H.  Kerwin,  38  Beck  Ave.,  is  erecting 
a  residence  at  cost  of  $7,000  on  Keystone 
Ave. 

Residence  costing  $5,000  is  being  erect 
cd  by  F.  Martin,  1392  Queen  St.  E. 

Geo.  Drury,  54   lona  .\.ve.,  is  building  a 

residence  at  cost  of  $10,000  on  Beck  Ave. 

G.  H.  Anderson,  37   Mountview   .\ve.,  is 

building   a    residence    and   garage    costing 

$15,000  on  Indian  Grove. 

J.  E.  Carlisle,  195  Pinewood  Bd.,  is 
building  a  residence  at  cost  of  $15,000  on 
Forest  Hill  Rd. 

C.  Watkins,  44  Moberley  Ave.,  is  erect- 
ing I  pair  residences  costing  $8,000  each. 

Verdun,  Que. 

K.  L.  Descheneaux,  1366  Evelyn  St., 
plans   erection   of  residence. 

Ville  St.  Laurent,  Que. 

Lionel  Goyer,  17  Monkland  Blvd.,  is 
erecting  a   residence  at   cost   of  $9,000. 

Welland.  Ont. 

Wui.  Manners,  Welland,  is  erecting  a 
residence    costing   $5,000. 

Windsor,  Ont. 

.1.  Schwartz,  426  Wyandotte  St.  E.,  will 
erect  a  residence  at  cost  of  $9,000  on  Vic- 
toria Ave. 

Residence  is  being  erected  on  Elesmere 
Ave.  by  W.  Dnrville,  1126  Niagara  St. 

W.  Poirier,  1412  Pierre  .\ve.,  is  erecting 
a    residence  costing  .'f4,000. 

CONTRACTS  AWARDED 

Chicoutimi,  Que. 

Electrical,  painting  and  tile  contracts 
for     residence     costing    $50,000   for   Louis 


Gagnou,  Seminaire  Rd.,  are  awarded  to 
Gilbert  &  Frere,  Eug.  Fortier,  Chicoutimi, 
and  Ignacc  Bilodcau,  Ltd.,  144  Benaud 
Ave.,  Quebec. 

Dundas,  Ont. 

Haskins  &  Minors,  Dundas,  have  general 
contract  for  erection  of  residence  and  gar- 
age costing  $10,000  for  A.  N.  Hill,   King 

St. 

Edson,  Alta. 

Arthur  Weare,  Edson,  is  building  2  resi- 
dences for  D.  M.  McKenzie,  Edson. 

HaUfax,  N.S. 

Plumbing,  heating,  electrical  and  paint- 
ing contracts  for  residence  costing  $7,000 
for  J.  W.  Keddy,  130  Cunard  St.,  are 
awarded  to  G.  B.  Murphy,  68'/^  Cornwallis 
St.;  Longards,  Ltd.,  215  Hollis  St.;  W.  F. 
Spruib,  58  Cornwallis  St.,  and  David 
Roche,  238  Argyle  St. 

Nova  Scotia  Bealty  Co.,  Sackville  and 
Granville  Sts.,  have  general  contract  for 
erection  of  residence  for  R.  B.  Zinck. 

Ford  &  Lewis,  363  North  St.,  are  build- 
ing a  residence  for  L.  T.  Donovan,  care  of 
builder. 

Electrical  and  plumbing  contracts  for 
residence  for  A.  J.  Haliburton,  20  Prince 
St.,  are  awarded  to  Murray  &  Stevens,  253 
Creighton  St.,  and  W.  S.  Craig,  Upper 
Water  St. 

General  contract  for  erection  of  resi- 
dence for  E.  L.  Stalling,  65  Henry  St.,  is 
awarded  to  Musgrave  Construction  Co., 
59   Granville  St. 

H.  S.  Goudge,  6  Edinburgh  St.,  has  elec- 
trical contract  for  residence  for  Jos.  Egan. 

Kitchener,  Ont. 

Plumbing,  heating  and  electrical  eon- 
tracts  for  residence  costing  $7,000  for  W. 
H.  Dunker,  58  Louisa  St.,  are  awarded  to 
Wm.  Knell,  King  St.  W.;  Enppel,  Neeb  & 
Co.,  King  St.  W'.,  and  Doerr  Electric  Co., 
King  St.  W. 

London,  Ont. 

Masonry  and  painting  contracts  for  2 
residences  for  Thos.  Janes,  11  High  St., 
are  awarded  to  Oliver  Martin,  324  Emery 
St.,  and  E.  J.  Clarke,  353  Wortley  Bd. 

S.  Jones,  Tecumseh  .\ve.,  has  carpentry 
contract  for  residence  for  Charles  Thomas, 
496  Grey  St. 

Meteghan,  N.S. 

.los.  Tliibodeau,  Metechan  Centre,  has 
general  contract  for  erection  of  residenee 
for  Raymond  V.  Comeau. 

Mimico,  Ont. 

R.  Herod  \  Sons  have  masonry  contract 
for  residence  for  W.  J.  McClintoek,  Cen- 
tral Ave. 

G.  Sayce,  Mimico,  has  masonry  contract 
for  residence  for  A.  E.  Brunne,  Mimico. 

Moncton,  N.B. 

('.  C.  Lea,  51  Wesley  St.,  will  erect  a 
residence  costing  $9,000  and  awarded  gen- 
eral contract  to  J.  M.  McDougall,  care  of 

owner. 

Montreal,  Que. 

Eug.    Noel,    2140     Bosmount     Blvd.,   is 
building  a   residence  costing  $6,500  for  8. 
Joly,  598  6th   .\ve. 
Ottawa.  Ont. 

Plumbing  and  heating  contracts  for 
residence  costing  $5,000  for  B.  F.  Ma- 
houey,  222  Florence  St.,  are  awarded  to 
Thos.   Walters,  94  Bell  St. 

Harry    Hayley,   171    Waller  St.,  has  con- 
tract   for    Dolimite    faced    east    stone    ro- 
(juired  for  Parish  residence  costing  $30,000 
for  St.  .\nne  's  Parish. 
Outremont,  Que. 

I.     Duraud,     115-A     St.  Andre  8t.,  has 
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rooting,  plumbing  and  heating  contruets 
for  cottage  costing  $7,000  for  Jos.  Meilleur, 
157  Plessis  St.  E.  Girard,  care  of  owner, 
is  awarded  brickwork  contract. 

Traversy,  Ltd.,  100-B  Papineau  .V\e., 
liave  contract  for  sash  and  doors  required 
for  cottage  costing  $9,000  for  K.  If.  Fox. 
460  Wiseman   Ave. 

Point  Grey,  B.C. 

General  contract  for  erection  of  resi 
dencc  costing  $7,800  for  L.  F.  Pearce,  1110 
Melville  St.,  Point  Grey,  is  awarded  to 
Robert  McCoubrey,  4024  Gladstone  Ave. 
Plumbing  and  heating  contracts  are  placed 
with  Orr  Bros.,  1210  Granville  St.,  Van- 
couver. 

Contracts  for  residence  costing  $12,790 
for  Herbert  Wallace,  Wallace  Shipyards, 
North  Vancouver,  B.C.,  are:  Millwork, 
Arbuthnot  Lumber  Co.,  101  Dufferin  St. 
W.;  electrical,  E.  L.  McMillan,  2086  42nd 
.\ve.;  plumbing  and  heating,  Karr  &  An 
derson,  1060  Homer  St. 

J.  K.  Sinclair,  517  11th  Ave.  E.,  Vancou- 
ver, has  general  contract  for  erection  of 
residence  costing  $10,000  for  Dr.  G.  E.  Gil- 
lies, Kensington  Place,  l.tStt  Nicola  St., 
Vancouver. 

Plumbing  and  heating  contracts  f<ir  resi 


[we  WILL  BOND  YOU 

L»ive  us  a  call  on  your 
next  contract  where  a 
Bond  IS  required  and 
test  our  service. 


^ 


Resourtos  over  -  -  -   *3I.7S 

(  ana Jiaii  Securities-  *   2.247.500 


Heao  Office 

56  Toronto  Strix't 
Toronto 

BRANai  OrncES 
Paris  Building 

WlNMIPEO 

_"1    Hi  Si  .i,)nn''ti  -sr 

^.'h ^.____ , 


Arthur  E.Kirkpatrirk 
Conerd/  ^fan/tifer 
for  Girkiiin 

Sidney  W. Band 
Af distant  (ienvral 

^y  R.Kirltpatrick 
'  .  Indian Serjviary  , 


kUNgJED  STATES  FIDELITY  SGUARMin 


dence  costing  $10,400  for  E.  W.  Lam))hrey, 
Cambie  and  IL^stings  St.,  Vancouver,  arc 
awarded  to  Berbard  Boe  &  Co.,  Ltd.,  132 
C<irdova  St.,  Vancouver. 

Sandwich,  Ont. 

I.  C.  Green,  Kandolph  St.,  is  .■nviirdiil 
general  contract  for  eerction  of  duplex 
residence  costing  $Io,000  for  .Mbcrt 
Keaume,  Brighton  Beach  Hotel. 

Toronto,  Ont. 

Phimliing  contract  for  residence  for  A. 
&  F.  Fisher,  114  Church  St.,  is  awarded  to 
W.  J.  Stratt(m,  .'JH  Lee  Ave. 

Roofing  and  jilastering  contracts  for  apt. 
house  costing  $1.'),000  for  Fred  Rielly,  74:i 
Dovercourt  Rd.,  are  awarded  to  Woods 
Bros.,  744  Dovercourt  Rd.,  and  G.  Small- 
beck,  09  Barber  Ave. 

-Xdilitional  contracts  for  3  pair  resi- 
dences for  G.  L.  Xightscales,  1880  Queen 
E.,  are:  Electrical,  Mead  &  Co.,  244  Sil- 
vcrbireh  Ave.;  jilumbiug,  L.  Hollows,  1564 
Dauforth  Ave.;  heating,  Howard  Furnace 
Co.,  881  Yonge  St.;  plastering,  G.  T. 
I'ritchard,  98  Dawes  Rd.;  painting,  A.  J. 
Ranee,  98  Hiawatha  Rd. 

.1.  Clare,  ],")8  King  Edward  Ave.,  has 
nuisonry  contract  for  2  pair  residences  for 
W.  Greenwood,  74  Roseheath  .Vve. 

.\rnot  Bailey,  '.V.\  Norton  St.,  has  general 
rontrnct  for  erection  of  2  bungalows  cost- 
ing $6,500  each  for  Bnilev  Bros.,  33  Nor- 
u,n  St. 

Geo.  Drury,  54  lona  Ave.,  is  erecting  2 
pair  residences  and  awarded  the  following 
contracts:  Electrical,  Taylor  Bros.,  iHVi 
Norwood  Rd.;  plumbing,  J.  L.  Bloomer  & 
''o.,  6  .Juniper  Ave.;  heating,  Toronto  Fur 
iiace  Si  Crematory  Co.,  Ltd.,  Ill  King  E.: 
plastering,  T.  Nicholas,  63  Chester  Ave. 

J.  Elliott,  98  Concord  Ave.,  has  i)lumb 
ing  contract  for  residential  development 
costing  $100,00  for  .J.  T.  &  H.  Hutson,  4:! 
Victoria  St. 

Verdun,  Que. 

Pcrrier  &  Freres,  202  Strathmore  St.. 
Verdun,  have  plumbing  and  heating  con 
tracts  for  residence  costing  $7,000  for  H. 
Decarie,  135  Gordon  Ave. 

Plastering,  roofing  and  brickwork  con 
tracts  for  residence  costing  $7,500  for  E. 
L.  Oescheneau.x,  1366  Evelyn  St.,  arc 
awarded  to  \.  Brisebois,  112"  Dumas  St.: 
H.  Potvin,  816  Centre  St.,  and  A.  Remv, 
1313  Gertrude  St. 

Ville  St.  Laurent,  Que. 

E.  Lepage.  990  Parthenais  St.,  has  tiling 
contract  for  cottage  costing  $8,000  for  ].. 
I'arta,  12  St.  Germain  Blvd. 

Westmount,  Que. 

.Ids.    St.    .\niand,      109      Laurier   W.,   l..i? 


roofing,  plumbing  and  heating  contracts 
for  apt.  house  for  L.  Carta,  12  St.  G-rmain 
Blvd.  Contract  for  sash  and  doors  is 
placed  with  H.  Langevin,  (,'artiervilie.  Que. 

Windsor,  Ont. 

Frank  Pickells,  1451  Dougall  Ave,  has 
general  contract  for  erection  of  residence 
costing  $5,000  on  Y'ork  St.  for  J.  Williams. 


Power  Plants,  Electricity 
and  Telephones 

Annapolis  Boyal,  N.S. 

J.  G.  Johnston,  architect,  Kentville, 
N.8.,  is  preparing  plans  for  tchphoue  ex- 
change for  Maritime  Telegrapn  &  Tele- 
phone Co.,  Ltd.,  Hollis  St.,  Halifax 

Cayuga,  Ont. 

Town  Council  contemplate  Hydro  sys- 
tem.    R.  S.  Colter,  clerk. 

Palmerston,  Ont. 

Town  Council  jjlan  improvements  to 
electric  lighting  system  to  cost  $6,0C0.  H. 
Hvndman.  clerk. 


Money  Saved  is 
Money  Earned 

Your  travellers*  wasted  calls  are  a 
heavy  expense  item.  Why  not  save 
this  expense  by  directing  your  sales- 
men towards  real  prospects. 
MacLean  Building  Reports  will 
bring  to  you — each  day — reliable 
advance  information  regarding 

Building:  and    Ensfineering 

Contracts  which  will  enable  you  to 
discard  the  expense  of  "beating  the 
bush"  for  prospects  and  concentrate 
on  "live"  propositions.  Your  bus- 
iness will  grow.  Your  salesmen  will 
show  enthusiasm  and  results.  Hun- 
dreds of  firms  are  experiencing  this. 
Why  not  you? 

Write  for  full  information. 

MacLean   Building  Reports,    Ltd. 

846  Adelaide  St.  West.  Toronto 

Phone  Ade.  778 

MacLean  Building  Reports,  Ltd. 

846  Adelaide  St.  W.  -  -  TORONTO 
119  Board  of  Trade  Bldg.  -  MONTREAL 
848  Main    St.  _         -         WINNIPEG 

818  Winch   Bldg.       -     -     VANCOUVER 


Stores,  Offices  and  Basements 
that  are  dark 

If  you  are  the  owner  of  one  of  these,  consider  what 
a  change  Luxfer  Sidewalk  Prisms  would  bring  about. 
Bright,  cheery  sunlight  all  day  long  --  freel  Let  us 
send  you  details. 

We  make  iron  window  frames,  ventilators,  canopies, 
etc. 

Luxfer  Prism   Co.,    F^imited 

162  Parliament  St.         Toronto 
Phone  Main  4639 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition 
which  might  save  your  city  or  town  or 
your  client  many  hundreds  of  dollars. 
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•J3  ULIjB  TT/\[  'J\[Q  ^' 


o-^^r^^ 


RAIL 
CARBON 


REIAL 
STRENGTH 


•HAMILTONONI- 

•/Tl/TOM/TTIC  ■  PROTECTIOjNf- 

IF    YOU    DROP    A   PIECE   OF    TOOL  STEEL  ^///-/y^  A^r/-^^r/5:^^>e 
/r/yfii  peoe/)SLf  de£j9fr  si/r  rws  do£5  //or  coz/dcj/j//  thc  use.  .or  tool  stecl. 

//=■  yoi/   B£//0    y^    B/7/L~C/feBO//  B/}/Z     y//TH    /?  J£RK    /T  /3     U^BL£i     TO 
8£E/?K,    B(/r  //£/THE/2    DOES    TH/S    CO/fOE/r?/ TH£     B/}(Z  . 

TH£  £i/fsr/c  /./A7/r  OF  y^  MLD  STEEL  B/f/z  /s /?eo(/XD 53,000  /bs. /^r  3^.  /nc/r . 
r//E El/?sr/c  a/n/T  oe  >?  ^/f/i-c/r/sso/i s/ze  /s  )Y£.ll  o^e/s  50,000  /bs.per  sq. 
/nc/y    OS  y^//  ///c/z^ypssi    0/=^  SOZ  . 

SOME     £//a///££/a3  I  I        D/D     Yt)(/  EV^E/Z. 

y/JLL     TELL.     yO(/  ,  CO/fS/DEB. 

THEy  H/?ylE  SEE//  I  -.1      A  ^  y/H/fT     YVdl/LD 

S/f/L  -  C^/JSBO/f  '  '  ^^^  H/^PPE/^ 

B/}/ZS  '    '^^BB  TO  >f 

y^CC/DE/TTL^y  *"                                             iB  M/LD      SHTEEL. 

D/20PPED               ^.  I . .  V  a£. . . .    J  ..  J^  .  "i     i..  -.-.^  B/}a. 

BeOKE/f  l/y/OEB. 

ifsf  DOMINION     PARLIAMENT    BUILDING   OTTAWA  S/AJ/L/fB. 

-ri^n  '^'^'L  c/iaeoN  STEEL  BARS  USED  FOK  rTHsTn/TinrT'^? 

/  rV  U  REINFORCING       CON  CUE  TE  \  1^  UVr  U/ /  /  U/IJ   i. 

TNE  BLOyy  y//J/dH  3/ie/?/rS     77/f  /2Jf/L-C/?/2BOyi   By9/S.     IYOULO      3TiZE33     THE. 
M/LD     STEEL   B/}e    yfyy^PY   BEYO//^D    JT3   EL/}3T/C  Lm/T,   THE      METAL 
WOULD     BE    PERMANENTLY    STRAINED     BUT     YOU 
DONTT    KNOW    IT  y^/fo   Yo(/e   ///sPECToe    c/?/Vf  f///o  /t  oi/t. 

be//d///<s  ///the.  f/eld  /s  /host  co/nAJOj/LY  DO//t  sr"  i///s/r/LiED  l/pbo/z. 

L/NSK/LLED  L/^BO/Z    J?/?/2ELY   B£/?L/ZE3    T//AT /?//Y  /fZ/'D    EiY^eY  ByV/3  A^l/ST    BE   ^ 
BE//T  ///20(//fD    THE  /r/'^Z/b/ZIL    SLOtV'LY  /// O/ZDE/2    TO  AILO//  T//£  MET/fL    TD  "FLO//. 
T//E  y/O/ZD   YANK    /3 //OT  OEF///ED   ///  y/£B3TEe's    D/criOj//>/ZY      Bl/T    /T 
/n/GHT  1/E/2Y  T/2C/LY     BE  DEF///ED    //S^THE  P/!£yjgL///a    /r/ETHOD ^  E/T/PLOYEO 
BY  (/j/SK/LLED      L^fBO/Z    /A/    B/S/ZOlJ/d     /Z£//VFO/ZC//Tg(    B/f/es" 

l/f/OEZ  THe'Y  fK\<\<."  /n£TH0O,T//E  M/LD  STEEL  B/^/Z  /S  PE/S/n/J/ZEz/TLy 
3T/?yf///£0  /?//0  /S  SO  E/r/BOD/EO  ///  THE  ST/Zi/CTcT/ZE , —  7>//£-  HOOH- 
/}T   THE    E//D     OF    yO(//Z     /ZOO 3     /3     /ZEy/OE/ZED       C/S£LE33. 

(A/DE/Z    T//£"y  AHK"  A7ET//0D  T//£  /Z/P/L- Sfi/ZBO//  3^/Z       B/Z£^/rS    >f//D 

/3  T///ZOyi/^  0(JT,  -^M>    yO(//Z  CO//T/Z//CTO/Z     SOOJ/    SEES       TO    /T    THAT 
THE  "y.^//K///G"  STOPS. 

r/H/CH  DO     yoU   P/ZEFE/Z.  '. 

AUTOMATIC     PROTECTION   OR    CONCEALED    DEFECTS^ 

y/t  H/fyE  E^E/ZY    0OOE/2//  F/iC/L/TY    /?T   0(//Z     PL/?A'^T    FO/Z     ££//D///a 
TO   YO(//Z    SCHEDULE    yf//0    P/ZEF£/e    TO  SH/P    THE    B^^/ZS    TO  YooY    CUT 
TO  LE//CITH,     77PGGEO    y^j/O     BE//T    /Z£/fOY    TO    OeOP     ///TO     THE.     FO/Zyy73. 
yVE  PIZIDE  Ol//Z3£Ly£S    O//  F/J3T    /?//d   /?CC(//Z.^TE     DEL/ /E/Z/ES . 
WHY    NOT     TRY     US    OUT  ? 
I  JJLILETJXJ^^G-  THE  •  SPEflFICffTIoX- 


66 


THE  CONTRACT  RECORD 


Current  Prices  of  Building  and  Engineering  Materials 


Toronto 

$4.50 
3.90 
.20 


CEMENT   (Delivered  on  job):— 

Retail    lots,    including    bags     per  bbl 

Car   lots,    including   bags    per  bbl. 

Refund    on    bags    eacb 

LIME  (Delivered  on  job)  :— 

Lump,    in    retail    lots    per  ton  14.00 

Lump,    in    car    lots    per  ton  12.40** 

Hydrated,   in  retail  lots    per    ton.  19.25 

Hydrated,  in  car  lots  per    ton.  18.00 

BRICK  and  TILE   (Delivered  on  job):— 

Common    face    brick    per    M.  24.00 

No.    1    dry   pressed   brick    per  M.  30.00 

No.  2  dry  pressed  brick   per  M.  28.00 

Enamelled    brick    per  M.  150.00 

Wire  cut  brick,   for  foundation  work    per  M.  18.00 

Hollow    building    tile    per  M. 

Paving    brick,    imported    per  M.  on  anr>l 

Fire    brick    ».perM.  65-95 

Fire    clay    . per  ton  17.22 

STONE.  SAND  and  GRAVEL   (f.o.b.  cars  on  siding):— 

Crushed    stone,    2    in per  ton 

Crushed   stone,   1   in.  and   under    per  ton 

Crusher    run     per  ton 

Rubble    stone    per  ton 

Gravel,    2   in.    screened    per  ton 

Gravel,    1    in.    screened    per  ton 

Sand, '  screened    per  ton 

Pit    run    per  ton 

STEEL  and  IRON   ({.<^b.  vrarehouse): — 

Mild  steel  bars.   %  in.  and  heavier per  100  lbs. 

Bands  3/16  in.  and  lighter per  100  lbs. 

Hoops    per  100  lbs. 

Twisted    and    deformed    bars    per  100  lbs. 

Angles,  channels  and  tees  under  3  in per  100  lbs. 

Structural    shapes    per  100  Ibi. 

Plates — %    in.    and    heavier    per  100  lbs. 

Plates— 3/16    in per  100  lbs. 

Plates — 10   gauge  per  100  lbs. 

Black    sheets — 28    gauge     per  100  lbs. 

Galvanized    sheets — 28    srauee     per  100  lbs. 

Galvanized  Corrugated  sheets — 28  gauge per  100  ft 

Rivets    per  100  lbs. 

Cast  iron  pipe per  ton. 

VITRIFIED  CLAY  PRODUCTS   (DeUvsred  on  job):— 
Sewer    pipe,    4    in.    .....»....».»•...» ^  per  ft. 

Sf-wiT    nine,     ft    in P"'   't 

Sewer  Pipe     8  in per  ft. 

Sewer  Pipe    9  in per  ft. 

Sewer  Pipe  10  in per  ft. 

Sewer  Pipe  12  in per  ft 

Sewer  pipe,   1&  in.   „  . .- „.>..»..>..„„..-.  ..per  tt. 

Sewer  pipe,  18  in.   ^ ^.^.,^,...^.^.^.^. per  ft. 

Sewer  pipe,  91  in.   » _.»._.».«.»  ._i.  _  ^per  ft. 

Sewer    pipe,    t4    in.    ....»...._  .^  .».  ^._.~.«per  ft. 
Tile   wall   coping,  8  or  9  in.    __.„..„._  ^ .  „  .per  ft 

Tile  wall  coping,  1>  or  13  in. .».»._.».  ...per  ft 

Flue    lining,    8^x8}4.in.    — .,_._.  _.^.  .-per  ft 

Flue   lining,    8^x13    in.    _._...._..'.  _.:^.  —  .. per  ft 

Chimney    tops    „._•..._.»._._._._. each 

Discounts *0% 

40 


Montreal 

$4.76 
3.92 
.20 


Winnipeg. 
$4.80 
4.16t 
.20 


Vancouver 
$3.70 
3.35 


14.00 
11.00 
26.00 
21.00 


.58 

13.80 

.60 

.54 


bu. 
ton* 
bag* 
bag*t 


2.70  bbl. 

2.60  bbl 
30.00 
25.00 


16.00* 
27.00 
23.00 
up  to  230.00 

19.25 
854-a9c.per  ft. 

mo  no 
60-110.00 
15-  20.00 


20.00 

42.00 

40.00 

205.00 


21-32C  per 
fifsno 

S.I-lOO 
35.00** 


ft. 


30.00 
70.00 

150.00 
50.00 
105-240.00 
«000 
80.00 
22.00 


2.m% 

2.29 
2.18^ 
3.4.") 
2.03  J4 
2.29 
1.41  i^ 
1.51J4 


2.00 
2.10 

1.80 

1.50 
1.25 
1.29 


2.85  yd.* 
3.25    '• 
2.95     " 
15.00  cord 
2.85  yd. 
3.25    " 
1.90    " 
1.90    " 


$2.00  yd. 


3.00  base 
3.50  " 
3.75  " 
3.00  " 
3.10  " 
3.40 
3.25 
3.75 
3.95 
4.50 
6.00 
6.50 
6.00 


net 

base 

base 


base 


60.00 


2.75 
3.00 
3.00 
1'75 
3.75 
4.00 
3.75 
4.25 
4.40 
5.00 
6.35 
6.50 
6.50 
60.00 


base 


5.45-5.90 
5.45 

5.80 
7.00 
6.75 
5.70 
5.70 
5.70 
6.05 
10.25 
8.30 


$4.00 


4.00 
6.00 
6.00 
6.25 
6.50 
6.50 
8.25 
9.35 
8.25-8.50 


base 


.40 

.60 

.80 

1.00 

1.20 

1.50 

2.25 

3.00 

4.00 

6.00 

.60 

.90 

.70 

1.00 

9.00 

truck 


lots 


.30 

45 

.70 

.85 

1.05 

1.35 

1.80 

2.50 

3.00 

4.50 

.60 

.76 

.60 

.90 

3.50-5.00 

20% 


.35 

.45 

.80 

.70 

.80 

1.00 

1.8S 

8.45 

3.75 


.55 

.75 
7.50 


.28 

.48 

.55 

.60 

.70 

.85 

.95 

1.50 

1.90 

3.10 

.50 

.60 

.40 

.75 

4.50-6.00 


&    15%   car  lots    50% 


5% 


CKMKNT:— 'Discount  of   10  eta.   r«r  hbl.   la   M  <Ut*.     Pricr  f.o.h    cars  ii  M.05    tSabiact  to  S«   diMJOiul 

LIME:— 'Ditcount  of  6%.     tBa«  of  BO  Ibi.     "Price  f.o.b.  can  U  $11.40. 

BBICK  AND  TILE— M.o.b.  plant 

STONE,   SAND  AND   SKAVSL :— 'Wiaaipcg  pricM   rabiwt  to  •%  diMMUt. 


'Excladins  baa*. 


THE  CONTRACT  RECORD 


C7 


AUTO-CRANE 


BEGKWITH  PATENTS 


"5 
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-t/-    '       '*'     . 

l(;i.2»^Jl      ii-irf^ 

'.  '  '£T'*^~  'itI^HV^    ^^ 

Ha//  a  crew  in  itself 


Crawler,  road-wheel  or  rail- 
truck  mounting  adapts  the 
Auto-Crane  for  any  footing. 
Gasoline,  steam  or  electric 
operation  permits  the  use  of 
convenient  fuel 


I 


SEiP 


Z£L 


,  AUTO-CRANE  AND, 
tgEVOLVINGTYPESl 


^Ar\% 


A  Material  Hustler 


It  backs  or  moves  up  under  its 
own  power,  easily  placing 
heavy  loads  in  exact  position. 
Does  it,  too,  in  less  time  and 
with  only  half  the  gang  ordi- 
narily required 


MUSSENS   LIMITED 


MONTREAL 
TORONTO 


WINNIPEG 
VANCOUVER 
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CURRENT  PRICES  OF  BUILDING  AND  ENGINEERING  MATERIALS— continned 


LUMBER  (Delivered  on  job):-  Toronto.  Montreal             Winnipeg.  Vancouver.* 

Flooring.  1x3  and  4  in.,  clear,  E.  G.  fir  per  M.  gO.OO  90.00  77.50  55.00 

Flooring,  1x3  and  4  in.,  clear,  F.  G.  fir  per  M.  eo.OO  77.50  59.50  30.00 

Flooring,   No.   1   pine    per  M.  70.00  lOO.OO  77.50 

Flooring,  No.  1  Spruce per  M.  52.00  51.00 

Flooring,  birch  and  maple,  13/16  in.  clear per  M.  130.00  160.00  193.00  200.00 

Flooring,  plain  red  oak,  1^  in.  clear per  M.  140.00  240.00  153.00  265.00 

V  joint,  1x3  and  4  in.,  Nos.  1  and  8,  clear,  fir per  M.  60.00  77.50  59.50  30.00 

V  joint.    No.   1    pine    per  M.  70.00  100.00  76.50 

Pine,  1  X  4  to   12  in.,  common   rough    per  If.  43-58  120.00  76.50 

Pine,  2  X  4  to   12   in.,   common   rough    per  M.  51-63.00  120.00  38.00 

Hemlock,    2x4    to    12    in '...perM.  40-42.00  55.00  41.00         11.50-18.75 

Fir,  1x4  to  18  in.  No.  1  common,  D  \  S per  M.  40-50.00  60.00  41.00        11.00-13.50 

Spruce,   1   and   2x4   to   12   in per  M.  48-58  55-65.00  38.00 

Timbers,  fir,  10x10  in.  and  up per  M.  60.00  75-100.00  48.50  base  17.-  22.00 

Lath,   No.   1   white   pine    per  M.  14.00  16.00  10.20 

Lath,   M.   R.   spruce    per  M.  10.00  10.00  8.50  7.00 

Shingles,    XXX    B.C.    cedar    per  M.  6-50  7.50  5.00  3.40 

XX    B.C.    cedar    per  M.  '♦.TS  6.50  5.00  1.90 

N.B.    extras    per  M.  10-50  7.00 

N.B.    clears     per  M.  9-50  6.25 

Pine    casing    per  M.       1  ct.  per  in.  120.00  85.00 

Fir    casing    per  M.       1  ct.  per  in.  125.00  80.00  55.00 

PAINTS,  OILS,  COLOURS  (deUvered):— 

White  lead  ground  in  oil,  less  than  ton  lots   ....per  cwt.  13.55  13.10  14.35  15.80 

Red  lead,  dry,  small  lots   per  cwt.  20.00  9.55  20.00  22.00 

Putty    in    bulk    per  cwt.  6.70  4.75  5.50  9.25 

Steel   sash    putty   in    bulk    per  cwt.  7.20  6.00  9.OO  7.75 

Boiled   linseed   oil,   in   bbls per  gal.  .87  .87  1.08  1.28 

Raw   linseed  oil,   in   bbls per  gal.  .84  .85  1.05  1.25 

Turpentine,  in  bbls per   gal.  1.20  1.30  1.6O 

Mortar  Color,   maroon,   in   bbls per  lb.  .oa}^  .OsJi  6.45  per  cwt 

Mortar  Color,  black,  in  bbls per  lb.  .08 J4  .05 J4  .45 

PLASTER  (DeUvered):— 

Hard    wall    plaster,    sanded per  ton  14.00  15.00  24.50  30.00  • 

Plaster  of  paris,  in  bbl.  lots per  bbl.  6.00  6.60  1.70  bag*        7.50 

Plasterers'   hair    per  bag  2.60  7%  ets.  per  lb.  1.00  bu  1.50 

LABOR:—  '  

Bricklayers     per  hr.  1.00  .80-.90  1.15  1.06J4 

Structural   Iron   Workers    per  hr.  .85  .50-.75  1.85  100 

Plasterers    per  hr.  l.OO  .70-.80  1.05  l!o6Ji 

Hoisting    Engineers     per  hr.  .70-.80  .40-.50  .90-1.10  1.00 

Plumbers     per  hr.  .90  .60-.75  1.00  .90 

Carpenters    per  hr.  .80  .50-.65  .90  l81}4 

Painters     per  hr.  .75  .55-.65  .80  81Ji 

Electrical    Workers    per  hr.  .87J4  .65  .70-  .90  100 

Roofers per  hr.  .65  .65  '90 

Laborers    per  hr.  .40-.50  .25-.40                      47V$-.55  .50- 56ii 

Sheet  Metal  Workers  90^* 

LUMBER: — *Owiog  to  the  general  unstable  condition  of  the  present  lumber  market,  Vancouver  dealers  refuse  to  auote  anr  nrices  xt  mil 
mpeciallr   for   Prairie   or   Eastern   publication.      The   prices   are,    moreOTer,  flactnadng  b-om  day  to  day.     Such  price*  a*  we  anetc  are    therafJr*' 

aTcragcs   and    not    standard.                                                                                                                                                                                          ^  ■  "'"•■"'•i 

PLA8TEK     *Inel«dinc  ba(i. 


CANADA  IRON  FOUNDRIES,  LIMITED 

"CAST  IRON   PIPE    has  the 

Greatest  Resistance 

to  Corrosion." 

BELL  and  SPIGOT  and  FLANGED  CAST  IRON  PIPE:  SPECIALS  and  CASTINGS  of  all  kinds:  CAR  WHEELS 

HEAD  OFFICE:  Works  at:     Fort  William,  Ont.,  St.  Thomas,  Ont. 

Mark  Fisher  Bldg.,  Montreal  Hamilton,  Ont.,      Three  Rivers,  Que. 
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Our  latest  model  Mixers  with  ring  oil  system  in  the  bearings  are  now  being   used  by  the 

Toronto  Transportation  Commission 


IF  YOU 


You  save  money  and  get  the  latest  improved 
nuichiiiei-y  to  cany  on  your  work,  (iiiabling 
you  to  do  it  quick  and  rigiit  with    the    least 

expense. 

All  our  machines  are  made  in  Canada,  Mixers, 
Crushers,  Rolls,  Hoists,  Elevators,  Screens, 
Brick  Presses,  Brick  Machines,  Block  and  Tile 
and  Sewer  Pipe  Machinery  etc.  Head(iuarters 
for  Contractor's  Eciuipment  and  Machinery. 

We  e(juip  complete  plants  for  making  cement 
tile,  l)rick  hlock,  sewer  pipe  etc. 

Writ*  for  Catalogue  and  ipecial  offers. 

Wettlaufer  Bros.  Ltd. 

178  SPADINA  AVENUE 
TORONTO,  ONT. 


"Build  a  buildinf^ — grade  a  Road, 
Mix  Concrete  or  haul  a  load, 
Make  a  Tile  or  make  a  Brick 
It  i»  to  Wettlaufer  you  should  stick' 


Famous  Hearuhape  Mixen  in  all  sizes 


Write  us  for  Cataioflruc  and  Prices 

Dommion  Concrete  Co.  Limited 

KEMPTVILLE        -        ONTARIO 


Sewers 

and 

Culverts 

built  from 

Our  Concrete 

give  maximnm  service 
at  minimnm  cost 

(LARGE   STOCK  ON  HAND) 
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WATER! 


For  fire  protection,  for  efficient  water  distribution 
world  over. 

DES  MOINES  STEEL  TANKS  are  standard  the 
The  increasing  number  of  municipalities  specifying 
DES  MOINES  TANKS  is  a  proof  of  their  adapt- 
ability for  this  important  service. 

No    obligation    whatever    will    be    incurred    by    requesting    con- 
sultation with  our  corps  of  engineers. 
See  page  15  in  last  week's  issue. 


BUY  IN  CANADA 

Canadian  Des  Moines  Steel  Co.,  Ltd. 
267  Inshes  Ave.,  Chatham,  Ont. 

70  St.  James  Street,  Montreal,  Que. 


■  ail" 

■  Ha 


■  ■■■■■■aa'i 


Set   in   Hardwood   Flooring 


Machon's 

Hardwood  Cold  Air  Faces 

Architects,  CoNTRAcn'OK.s  and 
He.\ting  Engineehs.  —  These 
faces  are  just  what  you  want 
for  imlirect  heating  systems. 

Hardwood  Ventilators  Installed 
Freemasons  Hall  College  St, 

Toronto. 
Pantages  Theatre  Toronto. 

Consumers'  Gas  Co.  "Toronto. 

lemple  Theatre  Branttord. 

E.  R.  Machon,        Toronto 

53   Boon    Avenue 
Phono  Kenwood  40S1-W 


PanniU  Door  Company,  Limited 
Canada's  Leading  Door  House 

Over  10,000  Doors  always  in  stock 

Gumwood,  Quartered  Oak,  Plain  Oak, 
Birch,  Chestnut,  Pine  and  Fir 


Service 


Price 
Quality 


131  Front  Street  East 


Main  659 


Toronto 


No.  402  Birch 


A.  C. 

3RANT,    PRCStOBNT. 

W.  L.  DOBBIN.  B.A.Sc.vici-PRis. 

GEO.    H.    MAY.  8(c.-TlllAS. 

THE 

GRANT  CONTRACTING  CO., 

MUNICIPAL    CONTRACTORS 

LTD. 

47 

WELLINGTON  ST.  LAST, 

TORONTO 
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National  Iron  Corporation 

LIMITED 
Head  Office,  Work*  and  Docks-TORONTO 

CAST  IRON  PIPE 


Every  Size  for  Water,  Gat,  Culvert  or  Sewer, 
Carried  in  Stock  at 

MONTREAL    -    TORONTO     -    PORT  ARTHUR 

RAIL  OR  LAKE  SHIPMENTS 


HORTON 

STEEL  WORKS 

LIMITED 

formerly  Canadian  Chicago  Bridge 
and  Iron  Company. 

Elevated  Tanks-Standpipes-Sraoke 
Stacks  -  Digesters  -  Penstocks  - 
Storage  Tanks  and  all  othrr 

Plate  Metal  Construction 

106  Janet  Street,  Bridgeburg,  Ontario. 
1005  Bank  of  Toronto  Bldg.,  Montreal, 

Que. 


Builders'  Supplies 


YARDS : 


118  Esplanade  East 
12  Weston  Road 
Woodbine  and  G.T.R. 


39  Merton  Street 

Pape  Ave.  and  G.T.R. 

1155  Queen  West 


New  Toronto  St.,  New  Toronto 


Ontario  Lime  Co.  Limited 

510  Crown  Office  Bldg.  26  Queen  St.  E.  Toronto 

Phones  Main  5472—5473 


SCREEN  GRAVEL 

PEA  GRAVEL 

SAND 

Rapid  Truck  Delivery.  Just  Phone 
Beach  1128  or  1780 

ALLEN   BROTHERS 

STOP   19,  KINGSTON  ROAD 
TORONTO,  ONT. 
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Excavators 


Castellani  Construction 
Company 

Road  Builders 


lit 


IT 


Graders 


WE  ARE  SPECIALISTS 

Estimates  Given  Freely 


CASTELLANI  CONSTRUCTION  COMPANY,  LIMITED 

V.  CASTELLANI,  Pres.  &  Gen.   Manager.  Engineers    and    ContractorS       W.  H.  ROBERTS,  Vice-Pres.  &  Secy.-Treas. 


701  EXCELSIOR  LIFE  BLDG-  TORONTO 


Telephone  Main  193 


What  does  a  "freeze-up"  cost  you? 


f  Tnless  it  is  a  Trident  that  is  frozen,  it  will  probably  cost  a 
new  meter.     But  if  it  is  a  Trident,  the  only  cost  will  be 
a  new  bottom  cap — obtainable  for  a  few  cents. 

Profit  from  your  expsrience  of  past  winters  and  prepare 
now  for  this  one.  Sudden  cold  snaps  are  inevitable.  Your 
only  protection  is  the  Trident  Breakable  Bottom. 


TRIDENT  DISC  MKTER 
f-in.,  J-in.  and  1  in. 


Neptune   Meter  Company,   Limited 


1197  KING  STREET  W. 


W.  H.  RANDALL,  Managing-Director 
Factory  and  Head  Office: 


TORONTO,  ONTARIO 


Winnipeg:— Walih  &  Charles,  406  Tribune  Building.  Maritime  Provinces  : — James  Robertson,  St.  John,  N.B. 

Vancouver: — Messrs.  Gordon  &  Belyea,  Limited,  148  Alexander  St. 


Pacific  Coast  Pipe  Co.,  Ltd. 

Wire  Wound  Wood  Stave  Pipe 

from  2  in.  to  24  in.  diametar 

Continuous  Stave  Pipe 

from  16  in.  to  12  ft.  di.m.t.r 


51  Granville    Street 


Vancouver,  B-  C. 


BITUNAMEL 

Unsurpassed  for  waterproofing  foundations  and 

preventing  rust  and  corrosion  on  exposed 

iron  and  metal  work 

WRITE  FOR  SAMPLE 

The  Ault  &  Wiborg  Co.  of  Canada 
Ltd.,  Varnish  Works 


Montreal 


TORONTO 


Winnipag 
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Ottaiva 

Dump  Waggon 

Two  Yard  Capacity  {Water  Level) 
BUILT  FOR  SERVICE 

The  body  of  the  "Ottawa"  Dump  Wagon  is  made 
of  selected  air-dried  Hard  Maple  1^'  thick,  strongly 
braced  with  angle  irons  at  corners,  well  bolted. 

The  doors  are  of  the  same  material  and  reinforced 
on  ends  with  angle  iron,  secured  to  body  with  forged 
steel  hinges.  The  doors  overlap  2"  with  coverplate  on 
centre. 


The  gear  has  platform  circle  30"  in  diameter,  and 
secured  to  the  body  by  a  special  rocking  device  elim- 
inating all   lateral   strains  on   the   king   pin   and   body. 


Front  axle  is  2%"  and  the  rear  2%". 
Height  of  front  wheel  3'. 
Height  of  rear  wheel  4'. 

Wheels  equipped  with  i/g"  x  4"  steel  tires  round- 
ed edges. 
Spokes  and  rims  of  selected  white  oak. 
The  doors  have  a  clearance  of  12"  when  dumping. 
Standard   equipment   with   each   wagon   consists   of   doubletrees,    singletrees,     ring,    neckyoke    and     wheel     wrench. 


The  windlass  is  of  heavy  steel  pipe  and  equipped 
with  a  special  automatic  dumping  device,  only  one 
operation  required  which  is  done  by  the  foot. 


Write  for  full  particulars  and  prices 


The  General  Supply  Company  of  Canada,  Ltd. 


Ott 


awa 


Toronto         Montreal         Winnipeg         Vancouver         North  Bay         Moncton 


We  furnished  all  concrete 
brick  and  plastering  mater- 
ials on  this  building. 


Contractors:— FRID  CONSTRUCTION 
COMPANY. 


Frank  Ryan  & 
Company 


1327  Bloor  St.  W. 

Phone  K-543 


Toronto 


Adams    Furniture    Building    Toronto. 
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SAVES  MONEY 

And  also  saves  time  and  labor.  These  are  some  of  the 
reasons  why  the  "Canweld"  Concrete  Buggy  is  used  by 
practical  concrete  men  all  over  the  country. 
It  is  solidly  built,  the  handles  are  the  strongest  made 
and  the  spokes  are  absolutely  rigid,  being  let  into 
strong  hubs. 

All  seams  are  reinforced  with  angle  iron,  and  the  buggy 
is  constructed  from  heavy  14  gauge  plate. 
Afade  throughout   in    Canada   by    Canadians   for   Cana- 
dians. 

Immediate  shipment  from  stock. 

Canadian  Welding  Works  Limited 

Architectural    Iron   Works. 
Steel  Tank   Manufacturers.  Weldinc  Engineers. 

134  Queen  Street,  Montreal. 


SUMMERHAYS 
RADIAL  BRICK 

CHIMNEYS 

AND  BOILER  MASONRY 

Pui  our  60  years  of  highly 
specialized  training  and  ex- 
perience to  work  on  your 
chimney  problems 

Send  for  daia-phoio^raphs 
and  names  of  cusiomers 


\^M.  SUMMERHAYS  fiSONS 

ROCHESTER.  N.Y. 


Canadian       ReprtamniaUvet 

John    C.     Russell 

109  Place  D'  YouriUe 

Montreal,    P.Q. 


Canadtmn-Connecttcut  Cotton  MilU,     Limited 
Sherbrooke^  Que_ 


STRUCTURAL     STEEL 

and 

BRIDGE    BUILDERS 


Capacity  18,000  Tom 

We  build  and  erect  all  kinds  of  Structural  Steel,  Bridget. 

Roof  Trusses,  Bank  and  Office  Railings,  Stair 

Work,  Elevator  Grilles,  Fire  Escapes,  etc. 

Over  5,000  Tons  in  Stock  of 

Beams,  Column  Sections.  Angles,  Tees,  Plates,  Bart, 
Checkered  Floor  Plates,  etc. 

McGregor    &  Mclntyre,  Limited 

1139  Shaw   St.  TORONTO,  CAN 

Telephone  Hillcrest  K14— 1«1B — 1C1«. 


STANDARD  -  STEEL  -  SERVICE 
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Engineers,  Fabricators  and  Erectors 

Steel  Buildings  and  Bridges 

Steel  Plate,   Bars  and  Shapes 

STANDARD 
STEEL  CONSTRUCTION  CO.,  LTD. 


Welland 


Ontario 
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J.   O.  AUaa,   PrMldnt 


JUBM   A.    ThoouoB,    Vlc»-PrMl4*Bt 


THE  GARTSHORE-THOMSON  PIPE  &  FOUNDRY  GO. 


LIMITED 


MANUFACTURERS  OF 

Flexible  and  Flange  Pipe 
and   Special   Castings 

Flanged   Ts.,    Bends,    etc.,    made    to   any 
specification. 


3  inchei  to  60  incbei  diameter, 

for  Water,  Gas,  and  Culvert 


Western  Representatives:   Bissett  &  Webb,  Limited,  Winnipeg,  Man. 


HAMILTON.  ONT. 


THE  JORDAN 

SPREADER  DITCHER 

Making  New  Ditches  in  Saskatchewan  . 


O.  F.  JORDAN  CO. 

East  Chicago,  Indiana 

Represented  by 

F.  H.  HOPKINS  &  COMPANY,  LTD. 
Montreal  and  Toronto 


Gleans  Sewers  for  2  to  3c.  per  Lineal  Foot 


The  TURBINE  SEWER  MACHINE  is  the  only  water 
turbine  with  cutting  blades  that  will  clean  the  top,  bottom 
and  tides  in  one  operation. 


Our  lewer  rods  mt* 
noD.bucklinc  and  will 
float 


60  poundf  of  water  pressure  delivers  S  H.P. 
to  the  cutting  blades  which  revolve  at  about 
the  same  speed  as  an  electric  fan. 

The  Turbine  Sewer  Machine 

has    cleaned    sewers    that    have    been    totally 


clofsed    for    years — and    the    cost    is    surpria- 
incly   low. 

Every  city  should  own  a  TURBINE — 
Cleans  sewers  from  6  to  88  inches  in  diam- 
eter. Write  for  our  illustrated  booklet  on 
Sewer    Cleaninc   Equipment. 


'turbine   Sewer    Machine   Co.,    195  Eleventh  St.,   Milwaukee,   Wis. 
Canadian  Repreaentativea :     General  Supply  Co..  Ottawa.  Oat. 
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BRICK  $17.00 

Delivered   to  any  part 
of  the  city 

In  order  to  give  west  end  builders  an 
opportunity  to  use  the  well  known  York 
Sandstone  Brick,  the  above  price  will 
be  effective  until  further  notice. 

Some  of  our  recent  contracts 

Ontario  Coilegfe  of  Arts 

L.  R.  Steel  Co.  Building 

St.  Patrick's  School 

Blantyre  School 

Efficient  Service 

York  Sandstone  Brick  Co. 

Limited 

Phone  Beach  1505  East  Toronto 


BATES  WIRE  TIES  SELL  AT  LESS  TB Ay  PRE-W  'K  BASIS 

Write  for  the  new  prices  on  Bates  Wim  Ties-tli-'y  cost 
you  less  than  ever  before-actually  priced  lower  than 
during-  the  pre-war  period.  If  you  are  using  the  Bates 
System  of  Tying  stock  up  at  the  new  prices. 

If  you  haven't  adopted  the  Pates  System  yet— 

Send  far  thU  FREE  TRIAL  BATES  Rod  Tying  Outfit. 

The  Bates  FREE  Trial  Kod  Tying  Ontfit  containing 

one  "Simplex"  Hand  Tying  Tool  and  20  each  of  4.  5.  6 

and  7  inch  Hates  Wire  Ties  will  be  sent  on  receipt  of 

your  signed  agreeitient  to  try  this  Kod  Tying  Ontfit  on 

your  work,  and  then,  within  15  days,    send    us   Sl.fK)  or 

return  the  tool.    These  trial  ties  cost  you   N'OTHINti 

BATKS    VAI.VE    BAG    COMPANY 

73^0   Sonth    rblcneo    Ave.,   ChlcsKO,   Ilia. 

110  r:rent   Portlnml    >7SSi.^  Muernrn    l-'ulla, 

St.,  London,    P.nit    >^AItS> 


Ontario 


A  Handy  Tripod      Jm^ 

Supplied    with    or   without   chain    block           g 

1    \ 

This  Hepburn  tripod  is  almost                                    M 

1       \ 

invaluable  on  all  trenching  opera-                                  M 

1             \ 

tions  and  is  therefore  in  great                               M 

1               \ 

demand  throughout  the  Domin-                            m 

1                 \ 

ion.     Very  strongly  made  and                          M 

1                    \ 

gives  no  trouble  at  all.                                         W 

1                       % 

1^                  \ 

We  also  make  Cranes,  Boiler                   m 

F     "           % 

Feed  Pumps,  Air  Compressors,                 /V 

1                          YV 

Derricks,     Winches,     etc.,     etc.             ^A 

Jar 

Write  for  catalogue  and  price           // 

\ 

list.                                                        #                                   k.  i                                 V 

JOHN  T.HEPBURN  LTD.    ^                                      V                    "^ 

Engineers  and  Iron  Founders 

18-60  Van  Home  St.                Toronto                                                              ^^ 

THE  CONTRACT  RECORD 


"Galvaduct"  and  "Lorieated" 

Conduits 


for  Interior  Construction 


Conduits  Company,  Limited 

Sole  Manufacturers  under  Canadian  and  U.S.  Letters  Patent 


Toronto 


Canada 


Fir 
Doors 


Full  line  of  l%" 
and  i^" 

Fir  Doors 

DESIGNS 

5  Cross  Panel 
5  Raised  Panel 
2  Panel 
Craftsman 

These  doors  are  stored  in 
our  warehouseMn  Guelph, 
and  we  can  j?ive  orders 
prompt  attention. 

Robert  Stewart  Limited 

Guelph,  Ont. 

Established  1855 


DAKF  SWINGING 
UI\M\SL  ENGINES 


INSURE 


Speed 


VurabilHy 


'.conomy 


Conlracton  CTcrywher* 
recotaii*  that  Dakc  twiar 
*ri  taT<  them  time,  labar 
•nd  money.  You  can  depend  upoa  them  le  ipecd  up  reur  werk 
and   cut   jrour   construction  coitt. 

Their    east    U    moderate.      Their    earainre    are    lar|c — and    the 
money  thej  malie  is  yottrs. 

Write  (or  hill  particntari.  aad  atli  lor  onr  caialoi. 

Dakc  Engine  Company,  Grand  Haven,  Mich. 

MONTREAL:  MUSSENS,  Ltd. 
TOaOHTOi    A.    m.    WUHaaa    UacUaary    C«a»wiy.    L^ta4. 


DARD 


Wires,  Cables,  Accessories 

meet  your  every  requirement  of  bare 
and     insulated     copper    conductors,    cable 
terminals,  junction  boxes,  etc.     Superior  qual- 
ity and   prompt  deliveries. 
Standard  Underground  Cable 
Co.  of  Canada,  Limited 

Branch     Oflfices     and     Warehouaes 
Montreal,      Toronto,      Hamilton, 
Winnipeg,     Seattle. 


OHIO  LOCOMOTIVE  CRANES 

Constructed  with  90%  Steel  Castinia — have  areat  strencth  aad 
stability  without  excessive  counterweight.  Have  fewer  wearing  parts 
than  other  cranes.  Owing  to  their  sturdy,  simple  construction 
they  cost  less  to  operate  and  mainain. 


Twenty  ton,  eight  wheel,  forty-five  ft.  boom  Ohio  locomotive  crane 
owned  by  the  Vancouver  Creoaotinc  Co.,  Vancouver,  B.C.,  aad 
used  by  them  in  treating  ties  poles  and  all  other  kinda  n(  timbar 
with   preaervatives. 

Ohio  Locomotive  Crane  Co.,  Bucyrus,  Ohio,  U.S.A. 

Canadian   Repreaeatativa 

R.  A.  C.  McNally,  61  Kelvin  Ave.,  Outremont,  Montreal 


Do  You  Want  Crushed  Stone? 

That  is  Clean,  Tough  Stone  of  a  Quality 
suitable  for  Macadam  Road  and  Concrete. 
We  can  supply  you  in  any  size  or  quan- 
tity. Our  Service  is  unexcelled  and  our 
prices  right. 

Phone  or  write  ut  for  quotations  when  you  arc  in  the  market 

Office— M  4515  -  M  4516        Residence  P  2278 

CRUSHED    STONE    LIMITED 

47  Yonge  St.  Arcade,  Toronto.     G.  W.  Easery,  Mfr. 


es 
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Works  at  WalkervUle,  Ontario 


Wh«n     placing     your 
order  for 

HYDRANTS, 
VALVES 

and 

VALVE 
BOXES 

place  it  with   us. 


MADE  IN  CANADA 

Shong,  Subttaotial  and 
Modarn  Design*. 
Piicei  right. 
Write  (or  prices  and  see. 


flMITED 


VALVE-HYDRANT  MANUFACTURERS 

WALKERVILLC,ONT. 


L^ 


ENAMELED  BRICK 
FOR  RESIDENCES 

A  bright,  clean  and  thoroughly 
sanitary  exterior  is  most  essential 
for  the  modern  residence. 

The  Beauty  and  Individuality,  as 
well  as  the  permanent  qualities  of, 

"ENAMELED  BRICK" 
should  also  be  taken  into  consider- 
ation   when    preparing    your    plans 
and    specifications,    for    exterior   as 
well  as  interior. 

American  Enameled   Brick 
&  Tile  Co. 

Manufacturers  of  Enameled  and  Fir>;  Brick 
Dealers  in  Face  Brick  of  all  Colors  and  Tenures 

52   Vanderbilt   Avenue,    NEW    YORK 

Samples  on  display  in  Architects  Samples  Cor- 
poration, New  York  City.  See  pages  in  Sweets 
Architectural    Cataloeuc.    also    Speci6cation    Data 


Pat.  1910-1914-1918 


Contractors 


Are  you  still  cutting  joists,  studding,  concrete  form  work 
by  hand,  or  using  heavy  and  cumbersome  machines! 

The  above  machine  will  do  all  that  work,  and  anything 
required  in  the  way  of  trim,  cutting  up  to  5"  thick.  It 
will  house  stair  stringers  at  the  rate  of  one  pair  (16' 
long)  in  40  minutes.  Can  be  set  up  in  30  minutes  ready 
for  temporary  wire.  , 

Used  by  90%  of  all  the  big  contractors  in  Toronto,  De- 
troit and  other  places. 

Get  our  catalogue  now. 

Elliot  Machinery  Company,  Ltd. 

Belleville,  Ont. 
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W.  C.  LEITCH 

Vice-Pre*ident 


JAMES  LAURIN,  C.E. 
Preiidant 


J.  EMILE  VANIER,  C.  E. 
S«c.-Treat. 


Montreal  Crushed  Stone  Company,  Limited 

Plant  at  St.  Vincent  de  Paul,  P.Q..  on  River  des  Prairies,  opposite  Montreal 

Largest   Plant  in  CANADA  and  the  most   up-to-date  in  the  World 

CAPACITY  4000  TONS  A  DAY 
AH  Sizes  and  Grades  of  the  Best  Hard  Lime  Crushed  Stone  Produced 

MAIN   OFFICE :  590  Union  Avenue  MONTREAL,   P.  Q. 


Another  Large  Structural  Steel  Job 

Car  Repair  Shops 
for  which  the  steel 
work  was  supplied 
by  the  MacKinnon 
Company.  Jobs  of 
this  kind  are  being 
continually  hand- 
led by  us  with 
consistent  success. 
Perhaps  we  can  be 
of  assistance  to 
you.  If  so.  an  en- 
quiry will  bring 
full  details. 

Let     us     give    you      an 
estimate. 

MacKINNON  STEEL  CO.,  LIMITED 


Montreal  Office:     404  New  Birks   Building, 


SHERBROOKE,  QUE- 


SAND 

For  All  Purposes 

Consolidated  Sand  Company, 

Head  Office:  270  Ottawa.,  St.  Montreal 

LEON  GELINA8,  Man.  Director  MAIN  *146 


Prompt  Delivery  in — 

EMPIRE  BRAND 
Hardwood  Flooring 

In  Maple,  Birch  and  Plain  or  Quartered  Oak 

3/8      Flooring,    Standard    widths,    1J4',    IH',    *'■ 
13/16    Flooring,    Standard    widths.    2'.        »%'.    tyi'. 

Tell  u»  your  requirements 

J.  R.  EatoD  &  Sons  Limited 

ORILLIA  -  ONTARIO 
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Interior   view   of  Type   V7   showing   the   application   of   our   Patent   Tw*- 
point   Handle  which  allows   a   little   ventilation   without  ratting. 


12  Queen  St.  East 

iiimiiiiniiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiy 


HOPES 

STEEL 
WINDOWS 

STANDARD 
SIZES 

We  are  now  carrying  a  large  stock  of  all 
types  of  these  windows  at  our  Toronto 
warehouse.  Write  to  our  nearest  agent  for 
further  particulars. 

AGENCIES: 
Winnipec:      Walker's   Limited,   t58   Stanley  Street. 
Calvary;     American  Agencies,  Ltd.,  lOOt  4th  St  W. 
Vancouver:      Wm.    N.   O'Neil  Company,   Limited. 
Halifax:      Easar  Coomba  Co.,   Ltd. 
Ontario  Representative:   W.   C.   C.  Innes.  t06  Yonge 

Street,    Toronto.  = 

Henry  Hope  &  Sons  I 

of  Canada,  Limited         | 

Toronto! 

'iiiiikI 


TRUCKS 


TRUCKS        TRUCKS 

Trucks    for    Hire 


Yard   Mile,  Ton   Mile,  Day,  Week,    Month   or    Contract 

We  offer  you 

(1)  The  best  equipment  money  can  buy  (Packard 
Trucks). 

(2)  The  best  drivers  we  can  hire. 

(3)  Efficient  supervision  of  both. 

(4)  A  practical  knowledge  of  transportation. 

(5)  Full  Go-operation. 


It  costs  you  nothing  to  get  our  bid.  You  save  money  hy  using  us, 

MARSH  &    MORRISON    folT^R  aTt'^r^ 

2453  Yonge  Street  Bel.  2794- W  Toronto 


r    STANDARD    PAVING    CO.,  BELLEVILLE 

Agk  the  firms  who  employ  us  \   p.  h.  secorda  sons,  kingedward  hotel.'JC 


JOHNSON     BROS.,  Brgntford 
YOKK  SAND  A  GRAVEL  LTD. 


ETC.        ETC. 


ETC.        ETC. 
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The  Walking  Traction 

A  feature  exclusive  to  Monighan  Excavators  whichi 
the  contractor  must  see  in  action  but  once  to  appreci- 
ate. 

Over  any  ground — soft,  muddy  or  rough,  it  "walks" — 
the  excavator  without  planks,  skids,  track  or  trackmen. 

Labor  cost  is  cut,  more  material  handled  and  the  whole 
job  speeded  up. 

Catalog  No.  19  explains  these  advantages  in  detail. 

MONIGHAN  MACHINE  CO. 

2020  Carroll  Avenue  Chicago,  111 


OS9 
I5Q3 


We  extend  to  our  patrons 

and  friends  the 
Season's  Greetings,  and 

our  best  wishes 

for  a  prosperous  New 

Year. 

Beveridge  Supply  Co.,  Ltd. 

628-630  St.  Paul  St.  West,  Montreal. 

z y 


DarlinCI 

Gate  Valve 

The  only  Valve  with  Revolving  Discs. 
The  Discs  roll  like  wheels. 

The  Discs  seat  at  a  different  place  each  time  the  valve 
is  operated. 

All  parts  are  plain.     No  pockets  to  collect  sediment. 


Dominion  Steel  Products  Co.,  Limited 

Brantford  Canada 
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I    Mechanical 

Civil 

Electrical 


■OillDlllIllllllllBlllllllilll 


Directory  of  Engineers 

and  Special  Representatives 


Testing 
Research 


.onsu 


!!lllllllllllllllllllllllllllllllllllilllllllllllllllllllllllllllllllllllllH^^^^^^ 


Willii  Chipman.  M.  Eng.  Inst.  Canada 
M.  Am.  Soc.  C.E..  M.  Am.  W.  W.  Asaoc. 
Geo.   H.   Power.  A.  M.  Eng.   Inst  Canada. 

CHIPMAN  &  POWER 

Civil  Engineers 

Water  Supply.  Sewerage,  Sewage  Disposal, 
Pavements  and  Other  Municipal  Works, 
Reports,  Estimates. 

Supervision  of  Construction 
Appraisals   of   Works   and   Utilities. 


Mail  Building 
TORONTC) 


C.P.R.   Building 
WINNIPEG 


James,  Proctor  &  Redfem,  Ltd. 

Successors  to  The   E.   A.   James  Co..  Ltd. 

CONSULTING  ENGINEERS 
S6  Toronto  Street  -  TORONTO.  CAN. 
Water  Supply  and  Purification;  Sewerage 
Systems;  Municipal  and  Trade  A'aate ; 
Disposal  Plants;  Incinerators;  PaveinenU: 
Bridges  and  Structural  Work,  mcludmir 
Reinforced  Concrete. 


ptiRADAtr  wg 


ENT  &  O 


S 


•.«IC»8T«» 


MANUtACTURERS 

OF 

BELLS 

INDICATORS.  ETC. 


England 
SOUND 


QangenQ 


S/QNAI-S 

Cables:  "Lodcttone"  Leicester 


DOMINION  ENGINEERING 
&  INSPECTION  CO. 

Testing  Engineers  &  Chemists 

HEAD  OFFICE  AND  LABORATORIES 

820    Lagauchetiere    St.    West.    Montreal 

BRANCH     OFFICES: 

Toronto  Winnipeg 


W.  R.  WORTHINGTON 

Formerly  Chief  Engineer,  Sewer  Dept..  Toronto 

Contracting  Engineer 

555  MARKHAM  ST.      -      TORONTO 
College  3134 


<x 


Canadian  Inspection  &  Testing 
Company,  Limited 

intpecHon  and  Tutting  ofatt 
MateriaU    of   Construction. 


Jarvis  Street 
Toronto 


405  Shaughnesty   Bldg 
Montreal 


iiiimiiiiiiyiiiiiiiiiiiiiiiiiiiiiilllllllllll 


R.  S.  &  W.  S.  LEA 

Consulting  Engineer* 

Water  Supply ;  Sewerage  and  Drainage;  Water 
Purification  ;  Disposal  of  Sewage  ana  Refuse : 
Water  Power  Developments  and  Power  Plants. 
Reports,  Designs.  Supervision  of  Constructior. 

Naw  Birka  Bide.  TcUpbope 

MONTREAL.  P.Q.  Uvtowa  7S3 


BARBER,  WYNNE-ROBERTS  & 
SEYMOUR 

Bridget,  Structures,  Seu>er»,   Water- 

workt.  Town  Planning,  Municipal 

Development 

M   2887  4o  Jarvis  St.  Toronto   m   2397 


GORE,  NASMITH  &  STORRIE 

CONSULTING    ENGINEERS   AND 
PUBLIC    HEALTH    SPECIALISTS. 

Water  Works.  Sewage  Disposal.  Reservoirs, 
Bridges.  Foundations,  Factories,  Town  Plan- 
ning. Investigations  of  Food  and  Milk,  Fac- 
tory Hygiene,  Reports,  Estimates,  Valua- 
tions,   Arbitrations.    Court    Work. 

Confederation    Life    Building   TORONTO 


E.  WEBB  &  SON 

General  Contractors 
ORILLIA 

Toronto: 
24  Glendonwjrnne  Rd.,       June.  6568 


NORTHERN 
ARCHITEQURAL  IRON  WORKS 

Manufacturers  of 

Iron  Stain,    Fire  Escape*,    Elevator 

Enclosures,  Wire  Screens,   Etc. 

Works  and  Office: 

130  Van  Home  Ave.        Montreal,  P  Q. 


lt.E.I.C. 
Ifem.  Am. 


Soc.  C.E. 


C.K. 


If.C.E..    CoroeU 
F.S.E.   London 


Henry  R.  Lordly,  c.e..m.c.e. 

Consulting  and  Advisory  Engineer 

Arbitration  and  Conatruction 

74  Stratheam  Ave.      Montreal  W.,  P.Q. 


Cable  Address 
Claypile.    Montreal 


Code  0th    Edn.    A.B.C. 


The  Smith  Marble  &  Construction 

Co.,    Limited 

Marbles,  Slates.  Terrazxo,  Tiles,  Mosaics,  Cer- 
amics,     Onyx,      Decorative      Marble     Works, 
Marble    Memorial    Tablets,    Altars 
Fonts  and  Mantels  a  Specialty 
145  Van  Home  Ave.         Montreal,  Can. 
Phones  St  Louis  >T7  St  Letaia  87M 


IliliflllllilllllllUlllliSi 


MILTON   HERSEY  CO.      LIMITED 

Industrial    Chemists    ft    Inspectors 

PAVING 

Designed,    Superintended,    Inspected 

Chas.   A.    Mullen,    Director. 

CEMENT  &   SAND 

Tested    Physically.    Chemically. 

MONTREAL       -       -       -       WINNIPEG 


EXCAVATION 

of    all    kinds — Foundations,    Dams, 
Railroads,    Canals. 

G.  L  CAMPBELL,  Contractor 

284  Beaver  Hall  HiU 
MONTREAL 


Raid  &  Brown  Stmctoral  Steel 
&  Iron  Works,  Limited 

We   carry  a   large  stock 

Steel  Beama,  Channel*,  Angles, 
Plates,  Columns,  etc. 

FOR    IMMEDIATE    SHIPMENT 

Office  ft  Works— 8S  Esplanade  E.,  TORONTO 

Phones — Main    B04    and    906 


Esublished    1(S4. 


Main   MM 


Thomson  Bros.  Limited 

General  Contractors 

413  Ryrie  Building,  TORONTO 
Night   'Phones — Park   681.      Park   8808 


Advertise 
for  Tenders 


through  the 


CONTRACT  RECORD 


TENDER  DEPARTMENT 


It  will  mean  money  saved 
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BUILDING  MATERIALS 

Oak  Veneer  Flooring,  DoweU,  Sa»h,  Doori.  Blindt,  Office 
Fitting*,  Pine  and  Hardwood  Trim,  Machine  Woodwork 
of  every  deicription,  B.  C-  Shingle*,  Beaver  Board,  Pattern 
Pine,  Moulding*,  Pine  Door*,  Hemlock  and  Fir,  White 
Pine  in  every  size  and  grade.  Foreign  and  Domestic 
Hardwood*.  Grand  Rapid*  Sy*tem  u*ed  in  Kiln  Drying. 

Price*  and  full  information  on  any 
of  the  above  gladly  forwarded 

George  Rathbone  Limited 

Northcote  Avenue,  Toronto 


E.  G.  M.  CAPE  &  CO. 

Engineers  and  Contractors 

General  Building  Construction 

Some  buildings  recently  completed  or  in  courae 
of   conatruction: — 

Factory  for  Northern  Electric  Company;  Office 
Building  and  Shipbuilding  Plant  for  Canadian  Vick- 
era,  Limited;  Liverpool  &  London  ft  Qlobe  Inaur- 
ance  Compan/a  new  building;  Atlantic  Sugar  Re- 
finery, St.  John,  N.B.;  Roaa  Pavilion,  Royal  Victoria 
Hospital;  Reinforced  Concrete  Storage  for  The  John 
Bertram  ft  Sona  Company,  Limited,  Dundaa,  Ont.; 
The  Military  Hoapital  at  Ste.  Anne  de  Bellevue, 
Que.;  New  Buildings  for  Can.  Connecticut  Cotton 
Milla,  Sherbrooke,  P.Q. 

Batimatea  and  tendera  fumiahed   on  all  classes  of 
Construction  Work. 

Head  Office  : 

920  NEW  BIRKS  BLDG.        PHILLIPS  SQUARE 
MONTREAL 


Robirt  W.  Hunt 
Prnidcnt 


Charle*  W*mock 
Vtc>  Pre*   ft  Gen'l  Mtr. 


Robert  W.  Hunt  &  Go. 

Limited 

CONSULTING  and  INSPECTING  ENGINEERS 
CHEMISTS   and   METALLURGISTS 

Expert    inapection    and    test*    ot    all    itructural    maimalt    and 
mechanical   equipment. 

REPORTS   ON    PROPERTIES  AND   PROCESSES 

Head  Office  ft  Laboratoriea:   McOILL  BUILDING.  MONTREAL 

Branchea;  Toronto  Vancouver  London,    England 


The  Economical  Handling  of  Materials 
is  an  Important  Factor  in  Meeting  Pre- 
sent Keen  Competition. 

0.  S.  Dependable  Locomotive  Cranes 
produce  these  results. 

Write  for  catalog  No.  18. 

ORTON  &  STEINBRENNER  CO. 

Main  Offices  —  Chicago,  111. 
Factory  —Huntington,  Ind. 

The  Holden  Co.,  l^Ul.,   Caiiailiiiii  Kepreseiitativo 
Montreal    -  Toronto   -    Winniiny    -    Vancouver 


SARNIA  BRIDGE  CO.,  LIMITED 

Structural  Steel  for  Bridges  and  Buildings 

Quick  Service  on  Standard  Plans 

Warehouse  Stock  of  All  Kinds  for  Quick  Shipment 

HEAD  OFFICE :  SARNIA,  ONTARIO.  Phones  1340  and  1341 
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EXPANDED  METAL  LATH 


We  are  now  making  deliveries  from  stock   of 
"  Gait  "  Expanded  Metal  Cup  Lath. 

This  is  a  new  lath  on  the  Canadian  Market, 
For  sample  and  further  information,  write  to — 

THE  GALT  ART  METAL  COMPANY,  LIMITED 

GALT,  -  ONTARIO 


Made  in   Canada 
Conduit 


Electrical  Wiring 
Made  Safe 


For  All 
Electrical 
Intall- 
ations 


Manufactured  by 

National  Conduit  Co.,  Limited 

Toronto 
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such   work.     Therefore,   contingent   overhead   should 
be  estimated  for  each   i)articular  oi)eration. 

Total  Overhead  About  10  Per  Cent 

Assuming  that  above  cost  analysis  of  a  yard  of 
concrete  in  place  is  a  fair  average  condition,  the  ex- 
pense of  what  is  commcjnly  termed  labor  and  material 
is  $19.30.  The  contingent  overhead  is  $1.71,  the  gen- 
eral overhead  72i:.  These  latter  two  items  combined 
amount  to  $2.43  or  about  10  per  cent,  of  the  total 
cost  and  thus  exceed  in  amount  the  fair  allowance  of 
contractor's  profit  or  comi)ensation  based  upon  10  per 
cent,  of  the  contractor's  cost. 

While  society  is  gradually  shaping  our  affairs  to 
increase  the  general  overhead  by  requiring  better 
equipped  and  more  talented  organizations  in  order  to 
])roduce  better  structures,  increasing  taxes  on  cajntal 
invested  and  incomes,  increasing  contingent  overhead 
by  the  introduction  of  workmen's  compensation  laws, 
requiring  surety  bonds,  etc.;  is  the  engineering  pro- 
fession giving  due  consideration  to  this  item  of  cost 
"construction  overhead?"  Those  of  us  who  are  devot- 
ing our  energies  mainly  to  construction  work  or  gen- 
eral contracting  often  realize  its  overwhelming  pow- 
er too  late,  still  following  the  old  school  methods  of 
preparing  estimates,  which  were  in  vogue  when  over- 
head was  a  very  small  factor  in  costs. 

In  conclusion,  the  endeavor  has  been  to  leave  this 
one  thought  with  you ;  that  overhead  costs  are  neces- 
sary and  essential  in  our  present  day  methods  of  car- 
rying on  construction  work,  and  should  be  given  the 
.same  consideration  and  looked  upon  in  the  same  light 
as  other  legitimate  costs  entering  into  the  grand  total 
of  expense  for  doing  the  work. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  City  Council  at  \  erilun,  1'.  Q.,  recently  approved  of 
a  by-law  authorizing  the  borrowing  of  $50,000  for  improve- 
ments to  the  local  water  works  and  tire  systems. 

The  C.  P.  R.  shops  at  Angus,  P.  Q.,  are  at  present  closed 
down  for  a  short  period,  owing  to  lack  of  work.  The  com- 
pany's passenger  coaches  are  manufactured  here,  a  staff  of 
5,000  men  being  employed  in  normal  times. 

Messrs.  Yolles  and  Rotenberg,  Limited,  contractors,  of 
Toronto,  contemplate,  it  is  reported,  the  erection  of  a  ten- 
storey  office  building  at  the  corner  of  Richmond  and  Shep- 
pard  Streets. 

The  C.  P.  R.  shops  at  North  Bay  have  also  closed  down 
until  January  4.  About  350  men  are  affected.  It  has  been 
the  custom  to  close  these  shops  down  for  a  short  period  at 
the  end  of  the  year,  but  this  year  the  shops  closed  on  De- 
cember 15,  a  longer  period  than  usual. 

The  directors  of  ihe  Canadian  National  Exhibition,  at 
the  final  meeting  held  recently  in  Toronto,  approved  of  the 
site  for  the  new  Pure  Food  Building.  This  new  building 
will  be  erected  on  the  former  site  of  the  outdoor  machinery 
display,  north  of  the  Grand  Stand,  and  will  be  ready  for  next 
year's  fair. 

Water  was  let  into  the  first  section  of  the  new  Montreal 
aqueduct  recently,  increasing  the  city's  supply  by  25,000,000 
gallons  daily.  The  completed  portion  of  the  canal  to  the 
Crawford  dam  now  contains  17  ft.  of  water.  The  capacity  of 
the  present  electrically  driven  pumps  is  75,000,000  gallons  per 
day,  but  should  the  demand  increase  in  the  summer  months, 
the  stand-by  steam  pump  can  be  put  into  operation  and  there 


is  sufficient  water  now  available  to  take  care  of  such  an  in- 
creased demand. 

The  formal  opening  of  the  huge  Live  Stock  .-Vrena  at  the 
Exhibition  Grounds,  Toronto,  took  place  recently,  Mayor 
Church  officiating.  The  opening  was  featured  with  an  indoor 
athletic  meet,  participated  in  by  the  school  children  and  ath- 
letes of  the  police  and  fire  departments.  The  arena  proper 
provides  accommodation  for  20,000  people,  and  besides  there 
are   several    assembly   rooms,   restaurant   accomodations,   etc. 

The  annual  meeting  of  the  Master  Plumbers'  .Associa- 
tion, of  Montreal,  was  held  recently  in  that  city  and  the  fol- 
lowing officers  elected  for  the  coming  year:  president,  H.  Lav- 
igueur;  first  vice-president.  George  Delaney;  second  vice- 
president,  Jos.  \.  Francoeur;  past  president  and  represen- 
tative to  the  board  of  directors  of  the  Builders'  Exchange, 
D.  A.  Bethune;  hon.  secretary,  John  Watson,  executive  sec- 
retary, D.  Trotter. 

The  Montreal  Branch  of  the  Engineering  Institute  of 
Canada  held  its  annual  meeting  at  the  Institute's  quarters  on 
Mansfield  St.,  recently  and  elected  the  following  new  officers 
for  the  coming  year:  Chairman,  Mr.  J.  A.  Duchastel;  vice- 
chairman,  Mr.  John  T.  Farmer;  Executive  Committee,  Lt.- 
Col.  R.  Bickerdike  and  Messrs.  C.  J.  Desbaillets  and  P.  B. 
Motley.  The  chair  was  occupied  by  the  retiring  chairman. 
Mr.  J.  H.  Hunter.  An  important  decision  was  reached  at  the 
meeting  to  assess  each  member  for  an  amount  not  exceeding 
$5.00,  for  the  purpose  of  establishing  a  reserve  fund  for  the 
branch. 

Contracts  for  the  last  two  sections  of  road  on  the  main 
highway  between  Fredericton  and  Woodstock.  N.  B.,  have 
been  let  to  the  firms  Concrete  Builders,  Limited,  of  Fred- 
ericton, and  Guilford  Hammond,  of  Dumfries.  The  two 
contracts  are  for  about  13  miles  of  road,  which  will  practic- 
ally complete  the  Fredericton -Woodstock  highway,  with  the 
exception  of  a  short  section  at  Meductic.  which  will  be  built 
under  the  supervision  of  the  Highway  Department.  This 
highway,  when  completed,  will  have  cost  about  $500,000. 

About  8,000  miners  of  the  Dominion  Coal  Company,  at 
Sydney,  N.  S.,  recently  received  notification  that  their  wages 
will  be  reduced  approximately  one-third  at  the  beginning  of 
the  year.  It  is  thought  likely  that  ultimately  this  reduction 
will  be  applied  to  the  entire  12,000  miners  employed  in  the 
Maritime  .district,  the  smaller  firms  following  the  lead  of  the 
Dominion  Coal  Company.  At  this  writing  no  information  is 
available  as  to  the  attitude  of  the  men  in  regard  to  this  wage 
reduction. 

Two  resolutions  bearing  on  the  unemployment  situa- 
tion in  Northern  Ontario  were  passed  recently  at  a  meeting 
of  the  Unemployment  Committee  of  North  Bay.  The  On- 
tario Government  will  be  asked  to  carry  out  all  possible 
work  in  connection  with  the  improvements  and  repairs  on  the 
T.  and  N.  O.  Railway  at  this  point  and  along  the  remainder 
of  the  system.  The  committee  also  urged  the  North  Bay 
Town  Council  to  have  the  right-of-way  on  the  T.  and  N.  O. 
cut-out  along  the  line  of  deviation  from  North  Bay  to  Mile- 
age 35,  in  order  to  partake  in  the  Government's  offer  of  aid- 
ing in  the  cost  of  extra  undertakings  this  winter  for  the  re- 
lief of  unemployment. 


Personal 

Mr.  T.  Martin,  division  engineer  for  the  C.  P.  R.  at  Rev- 
elstoke,  B.  C.  has  been  transferred  to  the  Nelson  Division, 
at  Nelson,  B.  C. 

Mr.  W.  N.  C.  Carlton,  librarian  of  the  Hamilton  Public 
Library,  recently  addressed  th<  Hamilton  Chapter  erf  the  On- 
tario .Association  of  Architects,  on  the  planning  of  library 
buildings. 
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THE  CONTRACT  RECORD 


CONSTRUCTIONAL  ACTIVITY 

Period  of  December  21  to  December  27,  1921 

Dominion  Wide  Service  Excliuive  to  "  Contract  Record  &  Engineering  Review  " 


Waterworks,  Sewerage  and 
Roadways 

Hamilton,  Out. 

(■ity  Council  plan  const niction  of  watei- 
uiaiu  on  Roxborougli  Ave.  E.  R.  Gray, 
Knfir. 

London,  Ont. 

Utilities  Commrs.  plan  watermain  exten- 
sions.    E.  V.  Buchanan,  Mgr.  Commrs. 

Construction  of  concrete  highway  on 
Pipe  Line  Rd.  from  city  limits  to  Spring- 
bank,  4  miles,  is  contemplated  by  City 
and  Middlesex  County  Councils.  H.  A. 
Brazier,  City  Engr.,  London;  Chas.  Talbot, 
County,  Engr.,  County  Bldgs.,  London. 

Montreal,  Que. 

City  Council  plan  following  works: 
Water  conduit  co.sting  $180,000  on  Sher- 
brooke  St.  E.,  Delorimier  Ave.  to  C.P.R.; 
water  conduit.  $90,000,  Aqueduct  Canal, 
Ville  Emard;  water  conduit,  $86,000, 
across  canal  at  Seminarv  St.;  water  pipe, 
Blvd.  Cremazie,  $80,000;  sewer,  $76,000, 
Stuart  St.,  Cremazie  to  Beaumont;  sewer, 
$75,000,  Berman  St.,  Cremazie  to  Beau- 
mont; $60,000  Sherbrooke  St.,  Des  Erables 
to  Wurtele;  sewer,  $50,000,  Lanoraie  St., 
Cremazie  to  Abraham;  sewer,  $17,000, 
Allen  St.,  Ogiivy  to  Ball  St.;  $16,000, 
Moreau  St.,  via  Duquette,  Ontario  St.  to 
Prefontaine;  sewer,  St.  Donat,  Marseille 
to  Sherbrooke  St.;  $14,000,  Hochclaga  St  , 
Jolicouer  to  Bourbonnierc  St.;  $14,000, 
Ontario  iSt.,  Moreau  to  South  St.;  sewer, 
$8,000,  Fullum  St.,  Sherbrooke  St.  600  ft. 
south;  $6,000,  EUeslie  St.;  Marseille  St.; 
Broadway  West,  between  Sherbrooke  and 
Millen  Sts.,  $40,000;  Oak  St.,  between 
Broadway  West  and  Patricia,  $20,000; 
Nazarin  St.,  between  Jolieoeur  and  Allard 
Sts.,  $39,000;  Iberville  St.,  between  Belan- 
ger  and  Cote  St.  Michel,  $39,000;  Des 
Ecorres,  between  Belanger  and  Cote  St. 
Michel,  $39,000;  Cadastre  St.,  between 
Gauthier  and  East  Sts.,  $20,000;  Sher- 
brooke St.  E.,  between  Maisonneuve  and 
St.  Jean  de  Dieu  Sts.,  $235,000;  Sherbrooke 
St.  E.,  between  St.  .lean  de  Dieu  and 
Pointe  aux  Trembles,  $398,000. 

Tenders  will  be  called  shortly  for  con- 
struction of  macadam  road,  Montreal  to 
Sorel,  Que.,  for  Prov.  Govt..  Dept.  Pub. 
Works. 

Ottawa,  Ont. 

Cjonstruction  of  concrete  roail  and  grad- 
ing at  Experimental  Farm  is  contemplated 
by  Dom.   Govt.,   Dept.   Pub.   Works. 

Point  Grey,  B.C. 

Council  of  Point  Grey  Municipality, 
Kerrisdale,  Point  Grey,  B.C'.,  contemplate 
street  and  road  improvements  estimated  to 
cost  $'00,000.  W.  B.  Greig,  Engr.,  Point 
Grey. 

Ridgetown,  Ont. 

Question  of  additional  paving  will  be 
considered  by  Council.  T).  Cochrane,  secy.- 
treas. 

St.  Catharines,  Ont. 

Construction  of  pipe  line  on  Niagara  St. 
from  city  limits  to  S.S.  No.  — ,  is  contem- 
plated by  Grantham  Twp.  Council.    F.   N. 


Kutherfor.l,  Engr.,  24  Queen  St.,  St.  Cath- 
arines. 

City  Council  plan  construction  of  relief 
sewer  at  cost  of  $25,000  on  WcUand  Ave., 
Ontario  and  Queen  Sts.    W.  P.  Near,  Engr. 

Ste.  Tberese,  Que. 

B.  Michaud,  Dejjuty  Min.  Dept.  Pub. 
Works,  Prov.  Govt.,  Parliament  Bldgs., 
Quebec,  Que.,  will  receive  tenders  until 
Jan.  5th  for  gravelling  22  miles  of  Road 
de  la  Grande  Ligne  on  Montreal-Mont 
l^aurier  route.  Plans  with  Engr.  No.  3 
District. 

Stokes  Bay,  Ont. 

Eastnor  Twp.  Council  plan  improvements 
in  connection  with  Center  Rd.  and  other 
roadwork.  Malcolm  Mclver,  sccy.-treas., 
Stokes  Bay. 

West  Lome,  Ont. 

Construction  of  permanent  pavement 
costing  $5,000  is  contemplated  by  Town 
Council.     J.  S.  Robertson,  secy,  treas. 

CONTRACTS  AWARDED 

Toronto,  Ont. 

Gordon  Thompson,  40  Jarvis  St.,  Toron- 
to ,is  awarded  general  contract  for  con- 
struction of  6  in.  water  mains  costing  $32,- 
000  for  York  Twp.  Council.  Frank  Barber 
&  Associates,  Ltd.,  Engrs..  40  Jarvis  St., 
Toronto. 

Victoria,  B.C. 

General  contract  for  street  grading  cost 
ing  $45,261  on  Johnson  St.,  from  new 
bridge  to  Lime  St.,  for  City  is  i)laced  with 
Pacific  Construction  Co.,  Ltd.,  1414  Stan- 
dard Bank  Bldg.,  Vancouver. 


Railroads,  Bridges  and 
Wharves 

Francois  Xavier,  Man. 

Construction  of  2  concrete  bridges  at 
cost  of  $18,000  is  contemplated  by  Muni 
cipality  of  Francois  Xavier.  C.  A.  Prefon 
taine,  secy,  treas. 

St.  Hughes,  Que. 

Town  Council  i)lan  construction  of 
bridge  and  abutments.  I.  Vallee,  Engr., 
Pub.  Works  Dept.,  Prov.  Govt.,  Quebec, 
Que. 

CONTRACTS  AWARDED 

Montreal,  Que. 

J.  A.  Desmoreau,  1060-A  Berri  St.,  has 
millwork  contract  for  car  cleaning  shop 
costing  $50,000  in  Glen  yards  for  C.  P. 
Rlvs. 


Public  Buildings,  Churches 
and  Schools 

Aubert  Gallion,  Que. 

Erection  of  school  is  contemplated  by 
School  Bd.  A.  Catelluer,  secy-treas.,  St. 
Georges.  Que. 

Leamington,  Ont. 

R.  C.  Desrochers,  secy.  Dept.  Pub. 
Works,  Ottawa,  will  receive  tenders  until 
.Tan.   5th    for   alterations   and    addition    to 


inteiior  fittings  in  Post  Office,  Leamington. 
Plans  at  offices  of  Chief  Arch.  Dept.,  Ot- 
tawa; Res.  Arch.,  General  P.O.,  Toronto; 
Caretaker  of  Pub.  Leamington.  Accepted 
che(|ue  for  10%  of  tender  required. 

Morden,  Man. 

Kn<tiiin  of  hall  at  cost  of  $7,000  is  con- 
templated by  Town.  G.  McCorquodale, 
secy. -treas. 

Ottawa,  Ont. 

Public  School  Bd.  contemplate  altering 
bldg.  for  school  at  corner  Gilmour  and 
Elgin  Sts.     Crawford  Ross,  secy. 

Saanich,  B.C. 

Erection  of  addition  to  school  is  planned 
by  Saanich  School  Bd.  Hector  Cowper, 
clerk.  Royal  Oak,  Saanich. 

Saanich  School  Bd.  contemplate  erection 
of  school. 

St.  John,  N.B. 

Erection  of  Sunday  School  at  cost  of 
$30,000  is  contemplated  by  Main  St.  Bap- 
tist Church  Congregation.  Rev.  Dr.  David 
Hutchison,  Pastor. 

Scarboro  Junction,  Ont. 

Erection  of  high  school  is  contemplated 
by  High  School  Bd.  W.  D.  Annis,  secy- 
Ireas.,  Scarboro  Junction. 

Simcoe,  Ont. 

Erection  of  school  in  North  Ward  is  con- 
templated bv  School  Bd.  Mr.  Murdoch, 
Chrm. 

Welland,  Ont. 

Public  library  is  contemplated  by  City 
Council.     W.  E.  Vorrf'U'r,  ■■lerk. 

Wobum,  Que. 

School  Bd.  plan  erection  ot  school.  Z. 
Breault,  secy-treas.,  Wobum,  Que. 

CONTRACTS  AWARDED 

Chicoutimi,  Que. 

Roofing,  ))lumbing  and  heating  contracts 
for  addition  to  hospital  costing  $45,000 
for  Hotel  <le  St.  Vallier  are  awarded  to 
Cie  d 'Eclairage  et  d'Energie  Electrique, 
Oviile  Guay,  and  Edgar  Lepine.  Eug.  N. 
Fortier  has  ])ainting  contract. 

Montreal,  Que. 

Contract  for  organ  for  church  at  corner 
Bernard  and  Outremont  Sts.  for  Temple 
Baptist  Church  is  ))laced  with  Cavasant 
Freres,  St.  Hyacinthe,  Que. 

E.  Lepage,  990  Parthenais  St.,  has  con- 
tract for  blackboarils  for  school  costing 
.•tHo.OOO  for  R.  C.  School  Cmsn..  North  Dis- 
trict. 

Newtonbrook,  Ont. 

Jas.  Drury,  Willowdale  P.O.,  has  gen- 
eral contract  for  erection  of  portable 
school  for  School  Section  York  East  No.  5. 

North  Toronto,  Ont. 

Contracts  for  erection  of  High  School 
costing  $160,000  for  Bd.  of  Education,  are: 
Masonry,  at  $77,486,  Witchall  &  Son,  156 
St.  Helens  Ave.;  heating  and  plumbing,  at 
$39,750,  W.  J.  McGuire,  91  Jarvis  St.; 
carpentry,  at  $26,280,  Hudson  &  Mosely,  6 
Algonquin  Ave.;  steel,  at  $5,090,  Reid  & 
Brown,  63  Esplanade  E. ;  orn.  iron.  Ship- 
way  Iron  &  Wire  Regulator  Co.,  82  Chest- 
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